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Abstract 
Today plastic debris is found in significant amounts in all the Earth’s oceans. The issue of 

marine plastic debris becomes most visible for people when it is drifted to shores and ends up 

on beaches and in harbours. Therefore, this study aims to investigate if collecting plastic 

debris on shores in Fiji for recycling purposes can be justified from ecological, economical 

and social perspectives. Collection and recycling possibilities are investigated partly through a 

literature study and partly by interviews and observations in Fiji. Large-scale collection and 

recycling of plastics comes with many challenges. A reduction of shore-based plastic debris 

could over time result in an improvement from an ecological perspective, as long as the 

collection does not occur during nesting times. With current conditions, collection is hard to 

justify from an economical perspective and would require internalization of damage costs. 

Besides being time consuming, collection activities in communities have no apparent 

disadvantages and could therefore be motivated from a social perspective. In conclusion, the 

ecological and social effects are mainly positive. However, the economical perspective 

requires the corrections of market failures.  
 

  



 

 

Sammanfattning 
Idag återfinnes signifikanta mängder plast av varierande storlekar och typer i alla jordens hav. 

Problemen med marint plastavfall uppmärksammas ofta först när det flyter upp på stränder 

eller syns i hamnar eller andra kustområden. Därför ämnar denna studie att undersöka om det 

ur ett ekologiskt, ekonomiskt och socialt perspektiv är motiverat att samla upp plastavfall på 

stränder i Fiji med syftet att sedan återvinna denna plast. Studien genomförs främst genom en 

grundlig litteraturstudie, som sedan kombinerats med intervjuer och observationer av 

situationen på Fiji. Att samla upp och återvinna plast är dock förenat med många svårigheter. 

En minskning av plastavfall på stränder skulle över tid leda till en förbättring ur ett ekologiskt 

perspektiv, givet att uppsamlingen inte sker under känsliga tidsperioder för djur. Med dagens 

förhållanden på Fiji krävs det från ett ekonomiskt perspektiv att kostnader internaliseras för 

att en uppsamling och återvinning eventuellt ska kunna motiveras. Förutom att en uppsamling 

är tidskrävande, skulle sådana aktiviteter inte ha några uppenbara negativa effekter och kan 

därför motiveras ur ett socialt perspektiv. Sammanfattat är det alltså motiverat att samla upp 

och återvinna plastavfall på stränder ur ett ekologiskt och socialt perspektiv. Ur ett 

ekonomiskt perspektiv krävs däremot korrigering av marknadsmisslyckanden för att detta ska 

kunna motiveras. 
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1. Introduction 

The oceans have been aptly described as the womb of the earth. Life started in our oceans and 

life still flourishes there, despite continuously being faced with various threats. More and 

more species living in the depths are discovered, and at the same time massive biodiversity 

losses are recorded. According to the World Widelife Fund (WWF) Living Planet Index from 

2012 the tropical marine species population sizes are on average shrinking by 62% annually 

while the yearly decline for tropical freshwater species is as much as 70% (WWF 2012). 

These biodiversity losses are due to the changes of conditions in the oceans caused by human 

impact. Generally, the change of natural conditions by human activity is often described with 

the concept of Anthropocene, a new geological era (Rockström et al. 2009). The 

anthropogenic impact on the oceans is diverse, and includes coral bleaching, acidification, 

overfishing, eutrophication and pollution with chemicals and debris. The last of these has 

received much attention in media after investigations made by Moore et al. (2001, p1297) in 

2001. 

 

Today, plastic is found in significant amounts in all the Earth’s oceans. One alarming finding 

in the study conducted by Moore et al. (2001) was that plastic was more abundant (with 

regards to mass) than plankton by as much as 6:1 in Pacific Ocean water samples. The 

accumulation of plastic in the Pacific is often referred to as The Great Pacific Garbage Patch 

or “the world's largest rubbish dump”, which is quite misleading. Observations describe the 

situation more like a diluted plastic soup containing many different sizes of plastics, ranging 

from nanoparticles to intact bottles and toys (Moore 2011, p16 ff). Therefore the visual image 

of the terrible garbage island, hills and valleys of plastic and other debris is not correct. If this 

had been the case the situation would have an easy solution, namely: pick up the island. 

Consequently the case of a diluted soup is in many ways worse. Plastic is not the only type of 

debris drifting around in the oceans, but is the most abundant, accounting for between 60-80% 

of the total debris (Derraik 2002, p843). A complex issue as this gives rise to many 

environmental and social problems that have not been fully mapped because of the 

multifactorial character. One could ask how we ended up here. 

 

Plastic has good reasons to be named the material that revolutionised our world. The story of 

man-made plastics begins in the latter half of the 19th century long before plastics were first 

produced commercially. The first partly synthetic plastic was patented in 1862 by its inventor 

Alexander Parkes. Bigger achievements were yet to come, but lasted until the 20th century. In 

1907 the first completely synthetic plastic was introduced. Named Bakelite, and produced 

from coal tar it had revolutionary properties compared to its precursors. The development 

continued but it would last until the middle of the 20th century before plastic commodities 

became “mainstream” and the majority of plastics were made of petroleum (Knight 2012, p6 

ff). Of major importance was the birth of the new age of disposability. Moore describes this as 

happening around 1955, when America's leading magazine Life had an article named 

“Throwaway Living: Dozens of Disposable Housewares Eliminate the Chore of Cleaning Up” 

(Moore 2011, p94). This, at the time, glorified way of living has now become the 

environmentalist’s nightmare and one of the oceans biggest enemies.  
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If attention is turned back to the plastic pollution of the oceans a naturally arising question is 

how the debris ended up here. This question has no clear answer. Older estimates state that 

80% of the marine debris has a land-based origin while the rest originates from activities on 

water such as fisheries, sailboats, ships, oil drilling rigs and platforms, and so on (Sheavly 

2005, p1). The main reasons for the difficulties in the estimations of the origin of the debris 

are that the dumping of waste is prohibited and consequently not recorded, and that the 

dumping occurs worldwide. The issue of marine plastic debris becomes most visible for 

people when debris ends up on beaches and in harbours. Beach debris does not necessarily 

originate from the nearby area or even from nearby countries but may have drifted with ocean 

currents, affected by winds and thermohaline circulation (Denny 2008, p204). 

 

Modelling and field studies have suggested that the oceanic transport mechanisms lead to 

accumulation zones for debris. The two biggest accumulation zones are found in the Bay of 

Bengal (Indian Ocean) and North Pacific Ocean (Lebreton et al. 2012, p656), both located on 

the Northern Hemisphere. The oceans on the Southern Hemisphere are generally not mixed 

with the Northern Hemisphere through the wind-induced current (Denny 2008, p224). 

Compared to their counterparts in the Northern Hemisphere, the oceans of the Southern 

Hemisphere show a greater level of connectivity. Studies tracking particles have shown that 

material travels between the Southern Hemisphere accumulation zones on yearly to decadal 

time scales (Lebreton et al. 2012, p659). Earlier findings also show that plastic pellets used in 

industrial activity are found in the Southwest Pacific on places where this type of industrial 

activity did not exist at that time, for example Fiji (Derraik 2002, p844). Fiji, which is located 

in the middle of the Southwest Pacific, is therefore an interesting place for the studying of 

shore based plastic debris.

 

Figure 1: Degradation time for plastic items. The time is presented as the time until the plastic item get degraded into 

smaller pieces (Sporsén 2014), (SPC Secretariat of the Pacific Community n.d). 
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Plastics do generally not degrade within any foreseeable timeframe, some example of this 

could be seen in figure 1, and the uncertainty of how it degrades is still large. The time scale 

only indicates how fast the product is degraded into smaller pieces, but smaller micro 

fragments, such as polymers, will be present long after the first part of the degradation 

(Thompson et al. 2004, p838). Since a lot of the plastics do become fragmented over time it is 

hard to investigate its exact origin. There is a possibility that a lot of this plastic, and other 

debris as well, originates from the time before the legislations were set into force. However, 

since the use and production of plastic continues to rise worldwide, and estimations show that 

this will forego (Thompson et al. 2004, p838), huge amounts of wastes will continue to end up 

in the oceans. With this in mind, it is clear that legislation and regulations do matter, but are 

not sufficient. To reject the problem with marine pollution is not sustainable. 

 

1.1 Aims and Objectives 
The problems of marine and shore-based plastic debris are, as shown above, widespread and 

without any simple solutions. Therefore this study aims to highlight a question that is 

important for sustainable development, both from ecological, economical and social point of 

view. The question is important from local, regional and global perspectives. The issue with 

marine plastic debris has been highlighted in an increasing number of scientific articles; a 

major part of these stating that further research is needed to better understand the complex 

situation and be able to come up with ideas for solutions. The biggest gap has in a number of 

articles purposed to be the lack of knowledge regarding the biological effects of plastic micro-

debris and the problem of what should be done with the already existing plastic debris. This 

paper aims to address the latter of these issues. 

 
Table 1: Categorization of marine plastic groups according to size (Barnes et al. 2009, p1986). 

Microdebris Mesodebris Macrodebris Megadebris 

Finely granulated plastic, 

from cosmetics and 

fragmented larger plastic 

Granules and virgin 

plastic pellets from 

factories 

Smaller than 

megadebris, mainly 

fragmented items 

Fishing equipment 

and wrappings. 

Visible from ships 

>100 mm diameter >20 mm diameter 5-20 mm diameter <5 mm diameter 

 

The existing marine plastic debris is divided into different categories mainly according to 

size. This study will include what Barnes et al. (2009, p1986) defines as macro- and mega-

debris, see table 1 for the definition according to size. In this study only macro- and 

megadebris will be considered, as it is too extensive to include all groups. Furthermore, 

possible collection and recycling opportunities would be harder to implement for smaller 

fragments. The excluded plastic debris are micro- and meso-debris, which are the very finely 

granulated plastics and industrial pellets or virgin plastic respectively (Gregory 1999, p605 

ff). Therefore, further on in this paper the concept of marine and shore-based plastic debris 
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(SBPD) will refer to the macro- and mega-debris found on shores. Figure 2 illustrates 

common ways of handling collected SBPD while the red boxes illustrates the focus area of the 

report. 

 

 

Figure 2: An illustration of the common ways of handling collected SBPD. The red boxes illustrates the focus area of the 

report. 

This study aims to investigate if collecting plastic debris on shores for recycling purposes can 

be motivated from ecological, economical and social perspectives. The study will be 

narrowed down to focus on the Pacific Ocean and the circumstances in Fiji. Since collection 

of marine plastic debris in oceans is both difficult and expensive, focus will be on SBPD. 

Technical aspects of the recycling process will not be in focus, but rather the sustainability 

dimensions (ecological, economical and social) of the possibilities for collection and 

recycling. The social perspective focus on why littering occurs in the first place and how a 

collection and recycling would affect communities in Fiji. The economical perspective will 

involve theories about how a collection- and recycling- activity could be made economically 

justifiable together with an example of a company using SBPD to create new products. 

Finally the ecological perspective will include the main observed ecological effects of 

collection and recycling. 
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Sustainability is a term that has come to be used arbitrarily. The concept is very broad and 

gives rise to an almost infinite variety of definitions. The numerous definitions contribute to a 

large interpretation space and the term could therefore often be seen as too broad. In the wide 

interpretation possibility lies not only a weakness, but also a strength since the application 

area is large and the concept can be used in many disciplines (Kates et al. 2005). Therefore, a 

proper definition of sustainability is required. In this report, sustainability is defined as stated 

by Brundtland (1987). The essentials in the definition is that development should provide 

what is needed in the present, without risking that future generations cannot meet their own 

needs. Further on the sustainability evaluation presented in this paper is defined as the 

possibility of justifying collection and recycling of SBPD from the three presented 

perspectives in such way that the current needs are meet without risking the needs of future 

generations. 
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2. Methods 
This paper is mainly based on a comprehensive literature study combined with interviews 

made in Fiji. Scientific articles combined with books, relevant for the topic, are the basis in 

the literature study. For organization-specific information relevant websites function as a 

source, each individual examined before use. The sustainability perspectives are examined 

through integration of literature about both the debris problem itself and about the aspects of 

sustainable development. Since one of the perspectives of sustainable development concerns 

social aspects the study aims to cover these mainly through the interviews in Fiji. The 

literature study is comprehensive in order to collect and analyse the available and previous 

done research. 

 

2.1 Literature Studies 

Scientific articles and papers together represents the main source for the literature study. 

Marine and environmental journals, like Marine Pollution Bulletin, Ocean & Coastal 

Management and similar, serves as frequently reoccurring magazines covering the topic in 

various ways. Since the scientific articles used have been peer reviewed they are considered 

reliable. The scientific articles are mostly primary sources, but in some cases review articles 

have been used as well. By reading various articles, it becomes clear that the outcome, of both 

on-going and completed research indicates the same direction and problems with marine 

plastic debris. By combining work published in different journals a variation in the 

information is created. Furthermore, a variation in scientific databases, such as ScienceDirect 

and Philosophical Transactions of the Royal Society, have been used in order to obtain 

various types of scientific articles published. 

 

Different books covering the topic are also used and Plastic Ocean: How a Sea Captain’s 

Chance Discovery Launched a Determined Quest to Save the Ocean written by Charles 

Moore works as the mainly book used considering marine plastic debris. As Charles Moore is 

considered a recognized expert in the field his book is deemed to be reliable. The book 

Environmental Economics by Charles D. Kolstad is used as one of the main source in the 

chapter discussing the economical perspective. Since this book is one of the most 

comprehensive discussing the topic of environmental economics, this book is considered as a 

reliable source. Other books have in different sections been used, but these two serves as the 

main book sources. The other books used do not cover any larger chapters, but only smaller 

sections. All books used are considered as reliable. 

 

2.2 Interviews and Observation 

In combination with the literature study interviews in Fiji have been made, through methods 

suggested by Björn Häger (2007) in the book Intervjuteknik. The purpose of these interviews 

has been to receive information about many of the local conditions in Fiji, such as social and 

ecological, connected to the SBPD. The interviews contribute to achieve the aim of the paper 

by making the application of various theories possible and to be able to investigate how non-

governmental activities is, and may be a part of the collection of SBPD. The interviewees are 



7 

 

mainly employees on the University of South Pacific involved in different environmental 

projects. To ensure the credibility of the facts gained through the interviews the same 

questions have been asked to several interviewees. In combination with the interviews visual 

observations have been made. These visual observations contribute to give a more practical 

knowledge about the issue as well as information about how the situation looks like in reality. 

 

2.2.1 Interview Technique 

The interview technique used for the interviews made in this report is based on a presented 

method by Björn Häger (2007). He suggests several ways, which are used in the interviews 

made for this report, to make an effective interview. Every question asked to the interviewees 

begin with any of the three words what, how or why, as this is argued by Häger (2007, p57) to 

be an effective way to ask interview questions. The questions asked to the interviewees were 

in general simple and focusing on a specific topic. This because Häger (2007, p64) claims that 

it is much easier for the respondent to then give a relevant answer, but also simple for the 

interviewer to follow the answer. Most of the questions asked in the performed interviews 

were open such, meaning that just “yes” or “no” will not answer the question. In other words, 

binary questions were avoided. This also provides answers that is not only confirming 

statements given by the interviewer, but further gives the respondents a chance to make their 

own statements and conclusions (Häger 2007, p58 ff). In order to easily gain expanded and 

relevant information questions asking for a follow up were frequently asked. This is suggested 

by Häger (2007, p60) to be another efficient method, but in order to be able to ask follow up 

questions the initial question needed to be adjusted to fit for this purpose. 

 

Häger (2007, p61) argues about some types of questions that should be avoided in order to get 

effective and relevant answers. These types of questions tried all to be avoided in the 

performed interviews. The first one was to avoid asking double-questions, this meaning that 

only one question at a time was asked. To combine one open (non-binary) and one closed 

(binary) question together makes it possible for the respondent to choose which question to 

answer and important points in the interview may be missed. Häger (2007, p61) further argues 

that more questions in general tend to lead to less answer, which is why the interviewees were 

asked few initial questions. Since Häger (2007, p63) also argues about how leading questions 

must be avoided, this was another important aspect taken into consideration. In cases with 

leading questions an interviewer tend to get the answer asked for, but this may not be the 

“real” answer. Therefore, avoiding leading questions were avoided in the interviews. Lastly, 

since questions about feelings are generally hard to answer, a feeling may be both difficult to 

remember and explain (Häger 2007, p63), such questions were also avoided in the interviews 

and instead replaced with questions asking about the persons thoughts. 

 

In order to show the interviewee that the interviewers are following the discussion and 

answers, response to the interviewees was made continuously. This by short comments or 

body language by the interviewers. Häger (2007, p75 ff) claims that the response part is very 

important in an interview. The interviewers also continuously summed up the information 

given by the respondent in order to confirm that all fact have been correctly understood. 
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Holding eye contact was another important aspect that contributed to the immediate response. 

This factor were also suggested by Häger (2007, p75 ff). Also interviews made had, for the 

time set aside, a suitable amount of questions prepared. This was a balance dilemma, since too 

many questions may be tiring for both interviewers and respondents, and too few may on the 

other hand lead to misleading information or an insufficient amount of information. 

Therefore, the interviews often had a head question to base the interview on. This probably 

leads to a more effective interview together with more relevant answers (Häger 2007, p85). 

 

2.2.2 Ethical Principles 

All the interviews in this report are done in consistency with the ethical principles and 

recommendations published by the Swedish Research Council (Vetenskapsrådet n.d). Firstly, 

the respondents have taken part of the formulation of their answers if the interpretation have 

been controversial. Secondly, since the recommendations state that the researcher should, at 

the appropriate time ask respondents and other interested people if they are interested in 

knowing where the research results will be published and to get a report or summary of the 

report (Vetenskapsrådet n.d), this was done throughout the interviews. All interviewees were 

told where the report will be published, and also, if interested, asked to be provided with a 

copy of the report or report summary. Furthermore, the ethical principles that the interviews 

are taken into consideration, are summarized as The Protection Requirement for Individuals. 

These principles are concretized into four different principles, namely: 

(i) The information requirement 

(ii) The requirement of consent 

(iii) The confidentiality requirement 

(iv) The utilization requirement 

Since principle (i) and (ii) implies that the researcher must inform interviewees and survey 

participants about their role in the study, the conditions for their participation and that the 

participant has the right to determine about their involvement, this was done prior to all 

interviews. Information about the study were also given prior to the interview and permission 

for source references were asked during or after an interview. The information given also 

included the researcher's name and institution linked to the study, as this is described by 

Vetenskapsrådet (n.d) to be the appropriate approach. The objectives of the study were 

provided and a description of the methodologies used were verbally given. 

 

It is, according to Vetenskapsrådet (n.d) also desirable to provide information on how and 

where the research results will be published, wherefore this was done. Further on the third 

principle, the utilization requirement, states that the interview participant should be able to 

discontinue their participation without any negative consequences, or exposure to pressure or 

influence to continue. All interviewees were therefore whenever free to finish the interview, 

without any negative consequences. Finally Vetenskapsrådet (n.d) states that the 

confidentiality requirement states that when personal information is listed in the final report 

the interviewee should be consulted and asked for permission before publication wherefore 

agreement, in all concerned cases in this report, has been asked for. 
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2.2.3 Visual Observations 

In order to obtain an overview of the amount SBPD in Fiji visual observations of different 

shores in the capital, Suva, has been made during April 2014. The observed shores have 

various locations within the city, see Appendix 1 for more detailed location. The overall 

purpose of this is to obtain practical knowledge of the situation, but also to get a brief 

overview of the amount of SBPD. The visual observations themselves are not made with 

scientific methods, therefore they only serve as a very simplified complement to the other 

methods. There are large tidal variations in the area, which may have some importance for the 

recognised quantity of debris on shores during different times of day. Observations has been 

made at both low tide and high tide. 

 

Visual observations on one shore each on the islands Nacula Island, Matacawalevu Island and 

Naviti Island have also been made, this in order to be able to compare potential differences 

between the situation on the mainland and islands. Mainland is in this case, and further on in 

the paper, referred to as the island Viti Levu (one of the two main islands), where the capital 

Suva is located in the southern part. The three islands are located north of mainland, see 

Appendix 1 for more detailed location of the observed shores. The observations on the islands 

were made during May 2014 and were done in the same way as the ones in Suva. Therefore 

comparisons between the situations could briefly be made. Also, suggestions for where 

collection and recycling may be suitable and possible can be given.    
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3. The History of Marine Debris  
During the second half of the 20th century, after the introduction of the “throwaway living”, 

marine environmental problems were revealed one after another at an increasing rate. 

Something needed to be done, and the world had to take action against the widely spread 

upcoming problems. Through a decision on a meeting for the United Nations (UN) in Genève 

1948, a convention was formed that eventually led to the founding of International Maritime 

Organization (IMO). This was one of the first international actions in the important step 

towards a cleaner marine world. The purpose of the organization is to promote work regarding 

the improvement of marine health, as well as to prevent all forms of marine pollution. It also 

acts as a link between governments worldwide and highlights actions that in the long term 

could result in reduced marine pollution (IMO n.d a). This chapter will serve as a brief 

historical background of the emergence of the legislations regarding marine littering since 

these are of interest in the further evolvement of the thesis. 

 

One of the first international agreements considering the dumping of waste in the oceans was 

not formed until an inter-governmental conference in London 1972. The time frame between 

the founding of IMO and the first international agreement was long, a time when the pollution 

and dumping of waste into the oceans could continue almost uncontrolled. The convention 

was named as the Convention on the Prevention of Marine Pollution by Dumping of Wastes 

and Other Matter, but became generally known as the London Convention. IMO was five 

years after the funding nominated as responsible organization to deal with the administration 

of the convention and yet today they are the responsible authority for the London Convention. 

The convention prohibits dumping of substances classified as a major threat to the marine 

environment and furthermore, some substances classified as less dangerous were allowed to 

be dumped but with the need to apply for permits. The rest, that is everything not considered a 

major environmental threat at that time, could be dumped into the oceans (IMO n.d b).  

 

Regulations about articles restricted to dump into the oceans did over time become more 

inclusive and complements to the first regulations was made (IMO n.d b). Even though the 

tightening of legislations worldwide was made, a continuous increase of marine pollutions 

was noticeable. Further restrictions would be needed. This was the reason for the replacement 

of the London Convention in 1996 by the London Protocol, a stricter version of the former 

regulation. The new protocol is more comprehensive than all previous regulations in the 

London Conventions and prohibits the dumping of any material other than some listed organic 

and natural ones. No dumping of man-made articles is allowed, and permits for organic 

materials are required in order to increase the control of these as well (IMO n.d c). Despite 

these conventions the amount of plastic in the oceans has increased during the last decades 

(Moore 2011, p67 ff). 

 

Parallel with the forming of the London Convention another convention was drafted and 

formed by IMO. During this time the problem with marine pollution had been more and more 

highlighted around the world and it was obvious that even more control was necessary. This 

regulation was named as The International Convention for the Prevention of Pollution from 
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Ships, generally known as MARPOL. The convention has been revised and formed to a 

modern regulatory framework and through this contributed to a significant reduction in the 

emissions of waste, especially from ships. The convention consists of six different annexes 

describing the various legislations all regarding marine debris and is one of the most known 

regulations dealing with the topic. The different annexes entered into force between 1983 and 

2005. Before MARPOL, the framework of the London Convention allowed dumping of all 

materials that were not classified as major hazardous waste into the Ocean. The focus in 

MARPOL is directed towards routine dumping and the accidental release of waste from ships 

and how to minimize those. Dumping of garbage from ships is prohibited in Annex V, which 

entered into force 1988 (IMO n.d d). 
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4. Plastics Debris on Shores 
It is claimed that there are around fifty thousand different plastic types circulating in the world 

(Moore 2011, p294) and new formations can be invented relatively easily by changing some 

of the polymeric compositions. Consequently SBPD consists of many various types of plastic 

(Moore 2011, p295). Today the most used plastic is claimed to be polyethylene (PET) which 

is petroleum based (Knight 2012, p9). The varying plastic-polymers could apart from 

petroleum be made of cellulose or other bio-based polymers. The bio-based plastics are 

appealing because they are made from a renewable source, but this seldom means that the 

plastic is biodegradable and even more rarely, degradable in marine environment (Moore 

2011, p302). Regardless of the raw material used to manufacture the plastic a common 

characteristic is that these are hydrophobic and lipophilic. This in turn means that they are 

hard to clean from other lipophilic contaminants and need thorough and energy consuming 

washing if recycled. With this in mind it is not surprising that compostable materials are being 

developed (Moore 2011, p301).  

 

A key issue in the work with marine plastic debris is apart from the investigation of different 

types of plastics and its effects on marine life, also the identification of how the plastic ends 

up in oceans and on shores. Therefore this chapter aims to cover the main ways for how 

plastics end up on shores. This is done in consistency with the aim of the study because some 

of the economic theories later explained require knowledge about the origin of the debris. 

Apart from giving a proper background information about the origin of the plastic debris, this 

chapter also shows how the issue with marine plastic debris has, as many other environmental 

problems before it, gone from local to global. 

 

The sources of the marine plastic debris are divided into two main groups, land-based and 

ocean-based. These are further divided into subset, discussed in section 4.3 and 4.4 

respectively. Rough estimation tells that around 80 % of the marine plastic debris is from 

land-based sources, and 20 % from ocean based sources (Sheavly 2005). These estimations of 

land-based in comparison to ocean-based sources are criticized since the proportions can vary 

a lot. Nature catastrophes, like huge tsunamis, immediately change each quantity of land- and 

ocean-based debris (Moore 2011, p272). Furthermore, plastic debris is in general estimated to 

stand for about 60-80 % of all marine debris, but in some regions up to 95 % of the debris is 

estimated to be plastics (Moore 2008, p131 ff). Of obvious reasons, it is impossible to 

evaluate the exact amount on marine plastic debris in the oceans and coastal areas. 

 

4.1 The Impact of Marine and Shore Based Plastic Debris 
The biological impacts of marine plastic debris are many and diverse. Since we have only 

recently become aware of the issue of marine plastic debris, and since the issue not yet fully 

understood, not all impacts and risks have been identified. One common impact from larger 

plastic fragments, as macro- and mega debris (see table 1), is the risk of entanglement and 

suffocation. This mostly affects birds, fish and marine mammals living in polluted areas 

(Thompson et al 2004, p838). Sea turtles are one of the most affected species, and estimates 
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shows that 86 % of all the sea turtles are affected in some way by marine debris. One of the 

most common problems is the risk of entanglement (Derraik 2002, p844). Both knowledge 

about the debris pollution and the pollution itself are currently increasing. Therefore it can be 

expected that there are undiscovered impacts. Estimates from plastic producers and 

researchers indicate a still growing use of plastic in the nearby future (Thompson et al. 2004, 

p838).  

 

Attempts to estimate how many species around the world that are in some way affected by 

marine debris have been made. However, these estimates are likely to be overly conservative, 

since not all species worldwide have been investigated and included in researches. The effects 

seen on organisms due to exposure to plastic debris range from unnoticeable abrasions to 

internal wounds and in many cases to death. Furthermore, marine ecosystems on seabed risk 

being affected even though most plastics have a lower density than water (i.e. most plastics 

are buoyant). Despite this, investigations have found seabed areas extremely polluted with 

plastic fragments. How the plastic ended up there is another puzzling issue (Derraik 2002, 

p842 ff). Additional problems with marine plastic debris originate not from the plastic itself, 

but from chemical additives. These are added in order to increase the functionality. Some 

additives are more harmful than others, and research indicates that some are potentially 

carcinogenic and have endocrine disrupting properties (Barnes et al. 2009, p994 ff). 

 

Studies on how the species Laysan Albatross is affected by marine plastic debris have been 

carried out continuous since the 1960s. In 1963, an initial examination showed that the bodies 

of 73 % of Laysan Albatrosses living on a remote North-western Hawaiian Island contained 

plastic. However, commercial plastics were not very common during this time, and therefore 

this shows that the species is often confusing plastics with food. Twenty years later a new 

Laysan Albatross research took place in the same area. The amount of albatrosses with 

noticeable amount of plastic within them had risen to 90 %. Another investigation, performed 

in 1997 showed that 97.6 % of the Laysan Albatrosses contained plastics. This continuous 

research shows how the amount of plastics in the albatrosses has changed over time, and a 

conclusion is that the quantity of plastic in the oceans must have risen remarkably during this 

timeframe (Moore 2011, p219 ff). The Laysan Albatross research acts as a relevant example 

of how the accumulation of marine plastic debris has progressed.  

 

The numbers of more recent studies regarding how marine plastic debris affects individual 

species are many. These studies shows that ingestion and entanglement are two very frequent 

problems. Ingestion of plastic is a very common problem, especially among seabirds. Various 

plastic articles are ingested by birds since they tend to mistake these for fish (Le Guern Lytle 

2009). A commonly swallowed plastic article by various marine species, including turtles, is 

the plastic bag since it has a similar appearance to jellyfish or squids (Gregory 2009, p2015). 

Ingestion could over time lead to death due to malnutrition and starvation, where the 

starvation is caused by a false feeling of fullness (Moore 2011, p221 ff).  
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4.2 Plastic Found on Shores Worldwide 

Even on very remote islands, far away from any civilization, huge quantities of marine plastic 

debris are found on shores. Plastic debris of all sizes are found, ranging from macro- and 

megadebris to virgin plastic pellets (Gregory 1999, p606). The generally most common type 

of SBPD are plastic packaging. These may be anything from food containers, wrappers, 

cigarettes, and material used by fishermen (Sheavly & Register 2007, p301 ff). Investigations 

shows that the concentration of debris is higher on shores near the primary source, stating that 

a large amount of SBPD have nearby origin (Thiel et al. 2013, p308). A study conducted by 

Eriksson et al. (2013, p200 ff) on two sub-Antarctic islands daily investigated the 

accumulation of marine debris on shores. The study showed that a majority (more than 90 % 

on both island) of the debris collected were plastics. A variation in the quantity of found 

debris was observed depending on the beach's geographical location. It was noticed that 

during storms and periods with strong winds, a higher quantity of debris was measured on the 

shores. Periods of calm winds on the other hand lead to no new accumulation of debris on the 

investigated shores (Eriksson et al. 2013, p200 ff). This demonstrates the important role 

weather plays in the accumulation of SBPD, but also that this is a trans boundary dilemma. 

 

Ocean Conservancy (OC), an industry- and government funded non-profit organization, 

yearly arranges the International Coastal Clean-up Day (ICCD) (Moore 2011, p284). Due to 

the high amount of debris on shores right after summer season, the day is usually held in late 

September. Further on, this is before the autumn- and winter- storms will begin to complicate 

the work and drag waste away from shores into deeper water, where it is generally harder to 

collect (Moore 2011, p126 ff). The main goal of the day is to gather volunteers together and 

highlight the width of the problem. On the ICCD 2012 (latest available data) more than 4.5 

million kilograms of debris was collected from the worlds shores by over 550 000 

contributing volunteers from around the world (Ocean Conservancy 2013, p1).  

 

Ever since the launch of ICCD in 1986 the amount of collected material have been recorded. 

The event and the number of volunteers has steadily been growing in participating countries. 

In the top list of collected items are cigarettes, followed by wrapping materials, plastic bottles 

and plastic bags, pretty much in consistency with the study by Sheavly & Register (2007). 

Even though cigarettes top the list, together the plastic materials are far more abundant. This 

result again shows the width of SBPD (Ocean Conservancy 2013, p14). The most common 

collection method on ICCD is simply to handpick the debris on shores. However, both divers 

and boat travellers contribute to get some debris collected from offshore areas (Ocean 

Conservancy 2014, p4).  
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ICCD is a unique event since all waste collected are counted and reported centrally. This 

enables to get a summary of collected debris and from there perform further evaluations and 

analyses (Ocean Conservancy 2013, p4). However some criticism have been directed towards 

OC stating that the analysis and reports only creates a feel-good effect and the sense that one 

day of cleaning makes a large difference. The criticism also concerns the reports not showing 

the great complexity behind the reasons for marine debris. The criticism is however rejected 

by the OC on the ground that the day only serves as a pointer of the issues, an opportunity to 

create awareness and a chance to promote for improved policies (Moore 2011, p285).  

 

4.3 Land-based Debris 

Debris thrown away on land and then in some way transported into the oceans counts as land-

based. Places with high visiting rate by human, such as streets, parks, and beaches are often 

more littered than other (Moore 2011, p273). Apart from direct littering a common source of 

plastic debris is overcrowded or poorly insulated bins, which eventually allows the debris to 

spill out (Sheavly & Register 2007, p302). The debris may travel from the initial littering 

point to any waterway nearby for further transport into the ocean (Moore 2011, p273). 

Furthermore, factories not taking responsibility for waste and its by-products or handling 

these with secure methods is another possible source. Flooding of sewage facilities could 

result in that the purification cannot be conducted in a satisfactory manner, resulting in 

leakage of waste and chemicals into the ocean (Sheavly & Register 2007, p302). Another 

problem with sewage is the very small plastic fragments found in for example many cosmetic 

products. These cannot be removed because of their diminutive size, and are thus directly 

released into the sea (Barnes et al. 2009, p1994).  

 

Historically, the early waste management systems often just let the waste out in the water 

without any treatment. In other words the philosophy of “dilution is the solution to pollution” 

was mainly accepted. Still in 1980s municipalities in the United States dumped sewage sludge 

into the oceans (Moore 2001, p59 ff). Nowadays, in countries with a large population 

combined with weak legislations and opportunities for waste management, garbage is thrown 

in waterways, eventually entering the oceans. Without working waste management systems, 

discharged plastic appear in abundance, rivers are eventually flooded by plastics. This leads to 

fishermen getting unemployed, and to the decrease of access to clean drinking water because 

of the existence of pollutants and toxic substances (Moore 2011, p68 ff). 

 

4.3.1 Rivers 

Of the world population half are estimated to live close to coastal areas or waterways 

connected to the ocean. Both lakes and rivers have watersheds leading directly to the ocean. 

Rivers, with its terminal point in the ocean, therefore tend to function as a primary carrier of 

plastic debris from the city out to the ocean. Before the Industrial Revolution the waste 

carried by rivers were most of biological character, but the “throw away living-community” 

changed that. The river is instead of a carrier of biological waste a carrier of non-biological 
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waste, for example plastics (Moore 2011, p61 ff). In attempts to estimate the amount of 

plastic debris brought by rivers, different types of filter systems or special constructed nets are 

used. Most of conducted researches are specialized on macro-debris, due to the difficulty in 

finding working methods for sampling smaller plastic fragments (Ryan et al. 2009, p2008 ff). 

It is, as discussed earlier, generally hard to quantify the amount, since a widely variation 

between times of the day and prevailing weather conditions partly determines the waste rate. 

 

4.3.2 Shore Littering 

The last main source of land-based SBPD is the direct and local littering of shores, varying in 

location and with social factors. The link between social behaviour and the amount of debris 

on shores is not a topic that has been studied thoroughly, but some research has been done. A 

field study made by Slavin et al. (2012) demonstrates a correlation between social factors and 

the amount of debris at the specific beaches. The investigation, based on surveys, took place 

in nine different beaches around Tasmania. Of the participating persons, 75 % claimed that 

they do not litter whilst at the beach. Age, gender, residency and income tended to influence 

whether a person littered or not. Overall, people seemed to be aware of problems with marine 

debris and polluted beaches. This is potentially explained by the high occurrence of people 

stating non-littering (Slavin et al. 2012, p1582). 

 

4.4 Ocean-based Debris  

All the waste thrown away direct into the oceans, for example from ships, oil-rigs and cruise 

vessels are defined as ocean-based (Sheavly & Register 2007, p302). This debris is generated 

from anthropogenic activities within water areas or originates from illegal dumping of waste. 

According to MARPOL Annex V, see chapter 3, it is illegal to dump plastic articles into the 

oceans. Lack of and poor waste management shipboard is a common reason for not taking 

responsibility of generated waste. The fishing industry produces a major part of the ocean-

based debris. This is partly due to fishing equipment that may fall overboard by either mistake 

or intention. Fishing equipment that cannot be carried up from the ocean after use is another 

contributor (Sheavly & Register 2007, p302).  

 

4.4.1 Fishing Industry 

Marine debris from fishing equipment stand, as told above, for a significant part of the ocean-

based debris. The exact number or amount of fishing debris is hard to estimate due to lack of 

research and since relevant numbers from the industry are not accessible. However, an 

estimation made showed that approximately 10 % of all fishing equipment in some way 

finally end up in the ocean, but the uncertainties are high (Smith 2005). Waste derived from 

smaller vessels tend not individually to be a remarkable part of the ocean-based debris 

compared to large ships crossing the oceans. Given the large amount of smaller vessels and 

the heavy fishing activity worldwide these nevertheless contribute significantly to the problem 

(Chen & Liu 2013, p35).  
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Fishing equipment found in the oceans are generally divided into three subsets concerning 

their way into the water: abandoned, lost or discarded. These various subsets implies the 

various need of measurements to reduce the amount of fishing equipment in the oceans 

(Macfadyen et al. 2009, p47). Important to notice is that abandoned and discharged equipment 

conflict with the existing legislations presented in MARPOL, see chapter 3, and therefore is 

something that in theory should not occur. The reason for lost equipment is in most cases 

safety measures due to bad weather conditions. Another reason for lost equipment is that 

marking buoys are being cut by other vessels (Smith 2005). Abandoned, lost or discarded 

fishing equipment contribute to the amount of SBPD since most of the fishing equipment is 

nowadays made from plastic. This is an important transformation made over only 50 years, 

since back then the most common fishing equipment material originated from organic 

compositions (Macfadyen et al. 2009, p25 ff). 

 

4.5 Accumulation of Marine Debris 

There are very few studies conducted investigating and trying to simulate the move of marine 

debris from its origin to the accumulation zones in the oceans. Within the world oceans, there 

are five major gyres. These are areas where debris, after a long time in motion, tend to 

accumulate (Moore 2011, p1 ff). A study conducted by Lebreton et al. (2012) shows that ¾ of 

the marine debris accumulate in gyres or smaller lakes. The results indicate that the remaining 

quarter circulates over large water areas or is washed up on shores. The model furthermore 

estimates that a larger amount of debris tend to be accumulating within the Northern 

Hemisphere than the Southern Hemisphere. This is assumed to depend on a higher level of 

industrialized countries on the Northern Hemisphere. The water exchange is low between the 

both Hemispheres, resulting in the debris staying on the same Hemisphere. A smaller 

exchange may be found near the equator (Lebreton et al. 2012, p653 ff). 

 

The model made by Lebreton et al. (2012, p653 ff) simulated the accumulation of marine 

debris within the oceans for 30 years. According to the model the main contributors for the 

debris in the South Pacific is Australia, New Zealand, South East Asia, Indonesia and South 

America. The model also showed that there are areas within the gyres with higher 

concentration of debris than the area in general (Lebreton et al. 2012, p653 ff). These varying 

concentrations have partly been confirmed during field studies in the North Pacific Gyre 

(Moore 2001, p82). The research used input data with estimated numbers of the amount of 

debris reaching the oceans, but these number are rather uncertain due to various reasons. By 

simulating how the debris move with currents, winds and other powers they could identify 

important accumulating zones. The knowledge about the zones may further on be important in 

future work with preventing and removing marine plastic debris (Lebreton et al. 2012, p653 

ff). 

 

  



18 

 

5. Conditions in Fiji  
Fiji is located in the southwest Pacific Ocean, in the South Pacific region and comprises of 

332 islands, of which approximately 110 are inhabited. Most of the islands are from volcanic 

origin, with a few limestone or coral such (Saumatua 2011, p5). There has been some political 

instabilities since the obtained independence from Great Britain in 1970 and a new 

constitution was adopted in 2013. Because of this new parliamentary elections will be held in 

2014 (Daleke 2014). Compulsory school attendance is not formal, but regulations in law gives 

every child the right to attend school (Daleke 2013). The population was in 2007 estimated to 

835 000 inhabitants, mostly living in coastal areas or in cities on the major islands. The urban 

and rural ratio was approximately 50/50. More than 80 % of the land is owned by native 

Fijians (Saumatua 2011, p5). 

 

5.1 Plastic Waste Management 

Poor waste management has over the past years become an increasingly highlighted issue. 

Public health, environment, tourism and food security could all be affected from absence of 

proper waste handling. The lack of widespread waste management has already resulted in 

several problematic activities such as illegal dumpsites and burning of waste. The 

governmental Department of Environment in Fiji is responsible for waste management acts 

and legislations, as well as the implementation of these. The main purpose for the department 

is to protect the environment, whilst other organs have the responsibility for health & welfare 

(Saumatua 2011, p2 ff). Waste management legislations in Fiji is mainly found within seven 

regulations of which the following four are of interest in the case of SBPD (Saumatua 2011, 

p2 ff):  

(i) Public Health Act - stating that local authorities have the right to form regulations 

regarding storage, disposal, and collection of garbage 

(ii) Environmental Management Act 2005 - concerns landfill sites and minimization of 

wrapping material 

(iii) Environment Management (Waste Disposal and Recycling) Regulations 2007 - 

concerns how to prevent pollution and regulates different ways to handle wastes 

(iv) Litter Promulgation 2008 - prohibits littering 

During the past decade the country has been seeing an increasing number of laws and 

regulations banning different forms of littering, but many of these are hard to control due to 

lack of monitoring mechanisms (Lewanavanua 2014). Fiji has also adopted MARPOL, see 

chapter 3 (Saumatua 2011, 7, p9 ff). 

 

Lack of sites for depositing of solid waste in Fiji is another major problem of concern. There 

is only one environmentally safe landfill site, Naboro Landfill (Department of Environment 

Fiji n.d). Many other landfill sites are located on mangroves, resulting in possible leakage 

directly into waterways (Department of Environment Fiji 2010, p5). The Naboro Landfill is 

daily covered by biomass from environmental-friendly waste and soil to ensure the quality of 

the site. The site serves and take care of waste collected from four different areas, but mostly 
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waste generated in Suva, the capital of Fiji (Department of Environment Fiji n.d). The 

construction of the landfill was founded by European Union (EU) and is upheld by a private 

operator (Lewanavanua 2014). Naboro landfill has been in operation since October 2005 and 

has an estimated serving as a safe landfill site for 70 years (Department of Environment Fiji 

2010, p7).  

 

Even though the landfill could be seen as the biggest milestone so far, a lot of work is in 

progress within the Department of Environment, Fiji. It is considered that single used plastic 

bags are the main problem of littering on the main island and some regulations have been 

implemented to reduce the abundance of the debris. The main regulation is to ban the import 

of non-biodegradable plastics, which in theory is an effective start to reduce the plastic. In 

reality, the situation is another because of many loopholes. Exceptions for the import-ban is 

made for amongst other things to single-use plastics containing food, and pharmaceuticals. 

Furthermore the idea of a wide spread PET-container deposit legislation has been worked 

towards, but could not be implemented due to opposition from the large bottle industries and 

other opposition at higher levels of decision making (Lewanavanua 2014). In 2003 

approximately 42 million PET-bottles were produced within Fiji, and an additional 1.7 

million bottles were imported (Department of Environment Fiji 2010, p4 ff). Lastly, one thing 

that has been implemented with success is the market waste composting in Suva, showing 

progress in the work with waste management (Lewanavanua 2014). 

 

Another big issue in Fiji is plastic debris accumulating in mangrove areas. The problems are 

usually growing when getting close to larger cities, since the cities generate more waste in 

general. The plastics tend to get stuck within in the mangroves, in roots and other vegetation. 

Another common problem is plastic debris initially stuck in the mangrove, but later “leaking” 

out into the oceans. If a large-scale collection is done in these areas a main issue concerning 

how to perform the collection rises. It is important to avoid interfering with animals, insects 

and plants during the collection (de Ramon N’Yeurt 2014). This motivates hand-picking 

methods, since the possibility that machines interfere with the flora and fauna is higher (de 

Ramon N’Yeurt 2014).  

 

On all the shores visited and observed in Suva there were marine debris, varying in form and 

quantity. The by far most common material was plastic, in agreement with the available 

literature. The most abundant type of SBPD were plastic bags and food containers and PET-

bottles which is also in line with what has been described in the literature. The varying quality 

of the debris indicates that some items are likely to have been discarded a long time ago, and 

others newly discarded. During high tide the debris were more concentrated into the same 

area, but during low tide more spread out across the then larger land area. Birds were seen on 

some of the shores, making ingestion and entanglement possible. The amount of plastic debris 

on shores also vary with wind direction and geographical location (Anderson 2014), but the 

visual observations made in this report paid no attention to these aspects.  
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The observed shores on the islands were all, like the ones in Suva, contaminated with marine 

debris. However, the amount of SBPD on the islands were much lower than the amount of 

plastic debris found on shores in Suva. The found debris showed the same pattern as the 

debris in Suva, the majority consisting of various plastic articles. The SBPD often tended to 

be stuck in vegetation surrounding the shores. This implies that handpicking is the most 

suitable option for collecting plastics on the islands. This method, as discussed above, is 

suggested by de Ramon N’Yeurt (2014) as the most suitable for collecting plastic articles 

struck in vegetation. Since the observed shores on the islands all were home to tourist resorts 

in various sizes, the shore areas are most likely daily cleaned by resort staff. This of course 

affects the result of these observations, amongst with the fact that geographical location and 

winds are not taken into special consideration in this paper. It is likely that these conditions 

also affects the amount of observed SBPD. 

 

5.2 Implementation of the Polluter Pays Principle  

The National Solid Waste Management Strategy 2011-2014 (NSWMS) is a national strategy 

for handling and minimizing waste management problems. It was formed based on previous 

strategies during workshops with concerned stakeholders. There are two fundamental 

principles following the strategy throughout; to encourage personal responsibility and at the 

same time develop effective tools for funding waste management (Saumatua 2011, p25 

ff).  These two principles are based on The Polluter Pays Principle (PPP) which is central in 

the strategy. The PPP states that the one responsible for a pollution is the one to pay (Glavič 

& Lukman 2007, p1879), see figure 3. Another goal is to implement a “cradle to grave”-

thinking within the producing cycle, since all producers should have complete responsibility 

for their products. This is also in line with the PPP. Main goal for NSWMS is ”to increase the 

proportion of solid waste that is managed in a cost-effective, financially-sustainable, legally-

compliant, and environmentally-sound manner”. Milestones are set and split into eight 

different parts to reach the final goal (Saumatua 2011, p25 ff). 
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Figure 3: Polluter Pays Principle (PPP) and Victim Pays Principle (VPP) in the case of SBPD. Marginal cost represents 

“clean shore-consumption “and Marginal benefit represents the value of reductions in virgin plastic production from the 

producer’s point of view. The PPP-area represents the cost for the polluter if PPP is applied whereas the VPP-area shows 

the cost for the victim if VPP is applied (Brännlund & Kriström 2012, 48-49). 

The PPP generally has a more complex character than outlined in figure 3, which is based on 

a number of assumptions. In the case with SBPD MC represents the Marginal Cost (MC) for 

“clean shore-consumption”, referring to the cost of using plastic free shores (e.g. for tourism, 

fishing & similar activities). MB refers to Marginal Benefit (MB) which in this case it 

represents the value of reductions in virgin plastic production from the producer’s point of 

view. The intersection of these lines represents an efficient production level for the society 

(Brännlund & Kriström 2012, p48 ff). This because the benefit the society receives is equal to 

the MB and the cost for the society is equal to the MC. Moving to the right of the intersection 

is inefficient since the cost is higher than the benefit. Moving to the left in the diagram is not 

beneficial for the polluter because they want to produce pollution as long as it is beneficial.  

 

If the production is maintained at this intersection the PPP-area represents the cost the 

producer should pay to the victim (shore-consumers) if PPP is applied, when virgin plastic 

production is kept at the point of intersection. This because cost per unit virgin plastic 

production multiplied with the virgin plastic production equals the cost. Similarly the VPP-

area represents the amount the victim should pay to the producer for maintaining the 

production at the equilibrium point without increasing the virgin plastic production 

(Brännlund & Kriström 2012, p48 ff). Whether the victim or polluter is forced to pay will not 

make a difference to the environment, but it will make a difference concerning the income-

distribution. Generally the problem is that no one pays. This concept is further evolved in 

section 6.2.4. 
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Assuming that increased virgin plastic production leads to more plastic debris on shores the 

MC has a positive slope since more plastic makes it harder to clean shores at the same time as 

it becomes harder to find plastic-free shores. Basically the supply of plastic free shores 

decreases. In this case the MB-curve represents the value of reductions in virgin plastic 

production from the producer’s point of view. That the MB-curve has a negative slope 

illustrates the reasonable assumption that the first units of plastics can be reduced by 

inexpensive methods (efficiency improvements, mixing with recycled materials, etc.). Then 

larger reductions (moving to the left in the graph) require increasingly expensive replacement 

methods. These lines are very schematic and only serves as an example and do not include 

any actual data. For further explanation of the marginal concept and efficient level of 

production see section 6.2.4. 

 

5.3 Non-governmental Activities Reducing Plastic Debris 

There are some non-governmental activities already taking place in Fiji. The country 

participates in the ICCD, the international initiative for cleaning shores, in order to highlight 

the issue with marine debris. On ICCD 2012 93 persons participated in Fiji. Together they 

collected more than 430 kilogram of debris from shores, shorelines and deeper water areas 

(Ocean Conservancy 2013, p16 ff). Another activity taking place is an initiative by Projects 

Abroad, a United Kingdom based volunteer organization. They have started a plastic bottle 

recycling project in cooperation with Galoa Village paying three cents (Fiji dollars) to the 

villagers per plastic bottle collected to them. The project collected more than 30 000 plastic 

bottles in less than two months. These bottles are used to grow mangrove seedlings, and when 

the seedlings are big enough they are replanted (Grundtvig 2014). 

 

There seems to be many initiatives to collect and/or recycle PET-bottles in Fiji. The two large 

companies in the country, Fiji Water and Coca Cola Amatil, have formed collaborations with 

resorts in order to get them to collect PET-bottles and then leave them to the companies for 

recycling purposes. Collaboration is also done with several villages that otherwise lack 

expanded waste management programs (Fiji Water n.d). As showed, there are many activities 

taking place in order to collect and in some cases recycle used PET-bottles. These are on the 

other hand restricted to certain areas. Since PET-bottles are of major concern, the initiatives 

reducing the amount of those are very important. However, a large remaining problem is all 

other discarded plastic articles that also need to be collected and taken care of.  
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6. Perspectives of Collection and Recycling 
To collect and recycle plastics comes with many challenges. Collection of PET-bottles is at 

the forefront compared with the collection of for example plastic bags as described in section 

5.3. Collecting debris on beaches has become one phenomenon that has spread throughout the 

world and is not only associated with a specific day (for example ICCD). Moore (2011, p308) 

argue that the organization of volunteer cleaning of beaches worldwide now is the most 

common group activity that takes place on beaches. However, even though volunteer cleaning 

now is the most common beach activity worldwide far from enough collection is made. The 

shores need more collection in order to reduce the ecological risks associated with plastic 

debris and to decrease the use of raw material, recycling of the collected plastic is necessary. 

Two of the biggest difficulties regarding recycling is the huge variety of plastics and the 

continuous new formation of plastic compounds (Moore 2011, p294 ff). 

 

6.1 Ecological Perspectives  

A reduction of SBPD could over time result in an improvement from an ecological 

perspective. As discussed in section 4.1, plastic debris has many negative side effects on the 

surrounding environment and nearby living animals. Ecological aspects are important to take 

into consideration when collecting and recycling SBPD, it is not just the shore-living animals 

that need to be taken into consideration. This section of ecological perspective will only focus 

on effects generated by collecting and recycling in consistence with the aim of this study. The 

report is assuming that the recycling facility is located in Fiji, wherefore the alternative of 

shipping the collected SBPD offshore is not evaluated. This would generate ecological effects 

apart from those discussed below. 

 

Recycling effects will briefly be compared with landfilling both below and in chapter 7, since 

landfill is the main alternative for handling collected plastic in Fiji. This is referred to as the 

zero-alternative, see section 6.1.3. Landfilling waste is the most used method around the 

world to manage different types of solid wastes (Butt et al. 2014, p150), also known as the 

conventional way to manage waste. Lack of safe sites to place landfills are a common 

problem in many countries (Hopewell et al. 2009, p2117). Fiji is a small country with limited 

land area, wherefore this could become a future problem, especially because the nature at its 

natural state is a major tourist attraction (Starnes et al. 2012). Therefore, the ecological effects 

of landfilling must be compared to those arising from recycling of SBPD. 

 

6.1.1 Direct Effects of Collection 

Both negative and positive ecological effects are associated with the collection activity of 

SBPD. In a holistic perspective many effects other than just those on the flora and fauna 

should be taken into consideration. Such effects include emissions that follow people 

traveling to the assembly point (assuming that this transport is carried by a vehicle), tools and 

any necessary collection materials, and changes in tourism. Also, it includes the transport of 

the collected material to the recycling facility. Since it is out of scope of this paper to take all 
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potential effects in consideration, focus will be on flora and fauna when collecting the plastic 

debris. If a Life Cycle Assessment (LCA) on collection of SBPD is made, these effects are 

taken into consideration (Rydh et al. 2002, p37 ff). Further on in this paper, ecological effects 

refer only to those on flora and fauna.  

 

Fiji is home for many endangered species, of which a significant part is birds. Those species 

living on or close to shores will in various ways be affected by a potential collection of SBPD. 

According to recent investigation Fiji is home to at least 21 endangered birds, some 

internationally and some nationally endangered (Watling 2013, p13). Many migrating 

shorebirds and seabirds travelling south make stops in Fiji. It is also believed that Fiji acted as 

a major nesting site for seabirds before people settled down on the islands (Watling 2013, 

p26). All birds living on or close to shores in Fiji are assumed to be positively affected by a 

collection of SBPD (Anderson 2014). This mainly due to less plastic in circulation which 

decreases the risk of ingestion and entanglement, in turn leading to an improved quality of 

life. 

 

Five different types of sea turtles are found within Fiji, all are listed as endangered species 

internationally and are also protected under legal regulations. For nesting, turtles return to 

their birth beach, which requires a safe habitat on all beaches acting as turtle nests. The 

surviving rate for a baby turtle is rather low, due to various reasons, but many including 

anthropogenic activities (Laveti et al. 2011). Since turtles return to their natal beach it is 

important to keep these areas clean and free of waste, especially of plastic debris since 

entanglement and ingestion is commonly occurring. It is therefore assumed that a collection 

of SBPD has positive effects for the turtles (Anderson 2014), given that the collection do not 

occur during nesting periods.  

 

Since Fiji is home for so many different species, both endangered and other, these are 

important to protect from negative ecological effects during the collection. In order to justify 

the collection from an ecological perspective it must be evaluated how the animals on the 

shores live, in order to reduce the ecological damage. The evaluation may increase the 

collection costs, but is necessary from an ecological perspective. The plastics itself do not 

directly harm the vegetation on shores (Anderson 2014), but as discussed in section 4.1 it does 

harm living species. Since the plastics harm species living close to vegetation it is suggested 

that these plastics must be collected as well, even if the negative ecological effects from the 

plastics on the vegetation in general are low. To reduce the ecological damage on the 

vegetation during the collection, this should be done by handpicking methods (de Ramon 

N’Yeurt 2014). The handpicking method will also contribute in reducing the negative 

ecological effects on shore living species that may occur if mechanical collection methods are 

used. 
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6.1.2 Direct Effects of Recycling 

The identification of plastic type is important in the recycling stream, and methods for 

separation needs to be further evolved (Moore 2011, p295). It is stated that plastics is 

problematic to recycle due to mainly three reasons, which all applies to SBPD (Manrich & 

Santos 2009, p4): 

(i) Variations in plastic compositions (within a single plastic article) 

(ii) A large amount of plastic types (different plastic articles) needed to be separated 

from each other 

(iii) High collection costs 

 

Furthermore, there are four main approaches when the plastic recycling takes place. They are 

partly depending on quality and number of plastic compounds, as described in table 2 

(Hopewell et al. 2009, p2118). The primary and secondary recycling methods are classified as 

mechanical methods, making older plastic products into new ones. These recycling methods 

requires the lowest investment costs when starting a factory (Manrich & Santos 2009, p1). 

Tertiary recycling is classified as chemical recycling and breaks down the plastics in order to 

reuse the chemicals. Lastly, the quaternary recycling is classified as energy recycling or 

energy recovery and uses the energy stored in the plastics through combustion (Manrich & 

Santos 2009, p2). Depending on recycling method, different environmental and ecological 

effects could be expected. In this report, the term recycling refer to any of these four types of 

recycling. 

Table 2: Main types of plastic recycling (Hopewell et al. 2009, 2118). 

Primary Secondary Tertiary Quaternary 

Reprocessing into 

articles with 

equivalent 

characteristics 

Reprocessing into 

articles with lower 

characteristics 

Recovering of 

chemical 

components 

Recovering of energy 

Mechanical recycling Mechanical recycling Chemical recycling Energy recycling 

 

Since plastics get in contact with a huge range of different chemical compounds during its 

lifetime they need to proceed a cleaning process before recycling. The cleaning process 

removes the contaminated chemicals, but the process must be individually developed in order 

to fit for the specific contaminated plastic material (Manrich & Santos 2009, p18). This could 

be really difficult in the case of SBPD, since it consists of many various types. During the 

cleaning process, it is important to maintain safety for workers and avoid spilling chemicals 

outside the facility since this could lead to ecological damage on the nearby flora and fauna. 

Because the cleaning process of the plastics uses a lot of water this will become a waste 

product. This water can however be reused within the recycling plant, in order to minimize 

the total water use (Wansbrough n.d). Modern facilities uses around 2-3 m3 water per ton 
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plastic, a reduction by approximate half compared to non-modern facilities (Hopewell et al. 

2009, p2120). It is claimed that this water is clean enough the go with the sewer after use 

(Wansbrough n.d), but this may not be the case with SBPD since this has not yet been 

investigated. Use of a lot of fresh water in areas with lack of this, may be another potential 

ecological problem for humans.  

 

If the plastics are energy recycled (the quaternary recycling type), hazardous chemicals in and 

on the plastic material may be released in a non-controllable way, given rise to negative 

ecological effects. In general, incineration is less common than landfilling this due to the 

potential air pollution, but there are exceptions with countries where burning is more common 

than landfilling (Hopewell et al. 2009, p2117). It is suggested by Hopewell et al. (2007, 

p2117) that incineration may be the most suitable way to handle plastics that are very mixed. 

SBPD can be assumed to be very mixed, but it is in this report assumed that it is preferable to 

sort the plastics out after quality to gain more primary and secondary recycling. In conclusion, 

the main ecological problem from recycling is likely to be the wastewater and the chemicals 

from the cleaning process, given that the goal of the collected SBPD is to mostly have 

primary and secondary recycling. If there is only or mostly quaternary recycling, added to the 

main ecological effects is the air pollution. 

 

6.1.3 The Zero-Alternative  

Since landfilling is the most common way to handle waste in a global perspective and this 

also is the case in Fiji this is assumed to be the so called zero-alternative. This refers to the 

alternative of nothing being done and is the case of “business as usual” (Bergman & Kriström 

2013, p25). Further on, the alternative ways of recycling can be evaluated against the zero-

alternative. In order to evaluate if an improvement is made with a project this need to be 

compared to the zero-alternative. Therefore, the ecological effects of landfilling should be 

mapped, which is done below. From this it is possible to make an evaluation of ecological 

benefits or disadvantages of recycling SBPD. Depending on modernity of the landfill and its 

localization the ecological and environmental effects varies (Hopewell et al. 2009, p2117), but 

this is only briefly taken into consideration in this report.  

 

Landfill sites have the potential to pollute both land, water and air (Butt et al. 2014, p151), 

due to the many chemical processes occurring in a landfilling site. The first one is the oxygen 

dependent phase where aerobic reactions take place. When the oxygen has been consumed 

within the landfill an oxygen creating phase starts. Further on methane gas and carbon dioxide 

gas are generated, this may happen together with some nitrogen gas generating processes 

(Cerne et al. 2007, p7). Among the most hazardous ecological effects from landfill sites are 

the potential pollution of land and water from leaking leachate. Leachate is formed when rain 

falls on the landfill and gets mixed with salts, metals, or chemical compounds deposited. 

Leachate, since it consist of toxic substances, may harm both flora and fauna (Cerne et al. 

2007, p7 ff). From an ecological perspective it is interesting to know how the leachate is 

transported to land and water. 
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Management of leachate is one of the major environmental problems that a landfill facility 

must handle continuously. A safe bottom assembly is necessary to collect the generated 

leachate. Lack of such often results in difficulties collecting and taking care of the polluted 

rainwater, in turn leading to leakage from the landfill (Cerne et al. 2007, p7 ff). What 

determines whether leachate will drain out or not is also the placement of a facility. Natural 

barriers may be used to stop or minimize the leakage, and by complementing weak natural 

barriers with man-made protections the safety regarding leachate increases. Depending on 

type of material landfilled, different protection and safety adjustments are required. 

Furthermore sensitive environments require greater safeguards (Norlén 2014).  

 

The plastics in a landfill contribute largely to the composition of the leachate. A common 

plastic derived finding in leachate is the so-called plasticizers, which are additives to plastics 

increasing their plasticity (Asakura et al. 2004, 613). A common plasticiser is diethylhexyl 

phthalate (DEHP). Another common additive is bisphenol A (BPA), also used for improving 

the properties of plastic products. These substances were found in every leachate sample in a 

study made in Japanese municipal solid waste landfills in 2004 (Asakura et al. 2004, 617), 

which indicates their common occurrence. The ecological effects of these chemicals are 

mainly argued to be endocrine disrupting. This since the molecular composition is hormone-

like (Markey 2001). Since the majority of the landfills in Fiji are not classified as 

environmentally safe due to the lack of proper bottom assembly the leachate does in many 

cases enter the surrounding environment, together with the endocrine disrupting chemicals. 

 

A disturbed fertility at naturally relevant levels of BPA has been observed in fish (Crain 2007, 

230). Among other observed effects deformities in the genital organs has been observed 

together with poor sperm quality and delayed ovulation. Ovulation has also been totally 

absent at slightly higher levels of BPA, although still within the naturally occurring levels 

(Flint 2012, 23). Studies show that even invertebrates are affected. Particularly noteworthy is 

the effect on a certain snail species where BPA causes deformity of the fallopian tubes, 

development of additional female organs, generally impaired fertility and death, again at 

relatively low levels (Flint 2012, 23). Lastly, the effect on primates is slightly controversial. 

However, a study on rhesus macaque, a primate often used in research, showed that the 

development of the foetus in pregnant individuals was affected (Hunt 2012).   

 

According to Charles Moore the appearance of landfill sites has changed radically over the 

past 60 years. In the fifties, landfill sites consisted of waste lying still in the landfill. 

Nowadays he claims that all the plastics makes the sites go alive; plastics blowing all around 

and not staying where it is supposed to be (Moore 2011, p137). Soil or other synthetic 

materials are used in many landfill sites to daily cover the debris (Barnes et al. 2009, p1987). 

Before the sites are covered however, plastics and especially plastic bags are free to travel 

away with winds. This is a commonly occurring problem that results in negative ecological 

effects for flora and fauna if the plastics are blown outside the landfill area (Environment 

Protection and Heritage Council n.d). The plastics may eventually end up in the ocean, 

contributing to more marine debris and SBPD.  
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6.1.4 Collection and Recycling of SBPD Justified from an Ecologic 

Perspective 

Compared to landfilling and incineration (without energy recovering) the energy use and 

Global Warming Potential (GWP) are in general lower for recycling of plastics (Björklund & 

Finnveden 2005, 311). The comparison of other environmental effects between recycling and 

the zero-alternative, such as that from leachate compared to waste water, are depending a lot 

on local circumstances. Since there is no recycling plant in Fiji an actual comparisons could 

not be made. However, with the results presented in the two previous sections it could be 

argued that the waste water from recycling plants are significantly easier to handle than 

leachate because it is generated continuously with the recycling process. This is not the case 

with landfilling, since the plastic-derived pollutants end up in leachate after a longer time 

period, also being dependent on seasonal variations in rain. Therefore collection and recycling 

of SBPD could be justified from an ecologic perspective given that unsecure landfills are 

exchanged to modern recycling facilities. 

 

6.2 Economical perspectives 

A further increase of the population is unequivocally bad for the environment, but a richer 

population tend to have mixed effects. People will basically desire more resources but also 

more environmental quality (Kolstad 2000, p25). If a certain state of better environmental 

quality is required it is in most cases desirable to achieve this state at the lowest possible cost. 

The idea of achieving something at the lowest possible cost is also fundamental in economic 

theory and especially the branch micro theory (or resource allocation theory). The micro 

theory of economics treats the smaller units of society, e.g. households and companies. This 

theory has been further divided in sub-branches where the environmental economics is one. A 

core assumption in these theories is that the stakeholders are economically rational 

(Brännlund & Kriström 2012, p13). 

 

Ultimately environmental problems are not easily solved because of economical obstacles. In 

the case of plastic pollution the most radical solution is to ban plastic production and 

mechanically remove all the existing debris. Both these solutions are with the given 

stakeholders, societal- and economical structures impossible. Another more realistic and 

applicable solution would be container deposits legislation that would most likely decrease 

the littering (Anderson 2014). The problems of collection and recycling of plastic debris on 

shores should therefore be looked at from an economical perspective. The economical 

situation differs a lot considering cost and responsibility depending on whether it is seen as 

the government’s, the producer’s or the consumer’s responsibility. This chapter therefore 

intends to apply some of the theories of environmental economics to the case of collecting and 

recycling SBPD. This to further be able to analyse if collecting plastic debris on shores for 

recycling purposes can be motivated from an economical perspective. An example of existing 

usage of SBPD will also be presented below. 
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6.2.1 Existing Usage of Shore Collected Plastic Debris 

Imagine an industry using only unwanted and discharged old plastic debris, initially polluting 

the shores and beaches, while generating profit and job opportunities. It does sound appealing 

but is clearly a quite utopian thought. There have been made numerous attempts, despite all 

the physical and legislative obstacles, to start profitable businesses relying on the collection 

and usage of marine plastic debris from shores (Moore 2011, p294). There are some existing 

movements where collection and recycling of the SBPD is made into profit-generating 

businesses. However, the predominant activity is still the volunteer collections of SBPD. An 

alternative to pay for collection activity, even though not very effective, is to combine 

volunteer collection with profit generation as described below. It is argued that one of the 

fundamentally important actions against the further increase of marine plastic debris is 

basically to “turn of the tap”, where the tap is generating cheap plastic stuff from virgin 

plastics (Moore 2011, p312). 

 

A San Francisco based company producing detergents and soaps, uses recycled SBPD in one 

of their soap bottles. This business is done with the argument of “turning of the tap” in focus. 

As a small company the intention is not to clean up the world’s oceans but rather to raise 

awareness about the issue and demonstrate a way to avoid virgin plastic (Method 2014). The 

method used starts with collection of SBPD in Hawaii and continues with sorting, cleaning, 

and recycling of the plastic in California, where the last steps are outsourced (Method 2012a). 

The reality in this particular case is that only the plastic bottles can be used for these recycling 

purposes, leaving the rest to general waste management. The collection part can be argued to 

be non-sustainable since this company mainly depends on volunteer activity for the collection 

of SBPD (Method 2012b). To only have one of many bottles made partly from recycled 

SBPD indicates that the other bottles are more profitable. Even though the action of this 

company does not make a significant change in the reduction of the amount of SBPD it sends 

a signal. If it ultimately results in green-washing or inspiration to other businesses is 

debatable. Even though many legislative circumstances result in this kind of activity being 

unprofitable on a larger scale there are definitely ways to change this, of which one is 

presented below. 

 

6.2.2 Introducing Environmental Economics 

Economical theories generally rise from the quest to allocate resources in the most effective 

manner given certain goals (e.g. profit maximization and pollution minimization). This is also 

the case with environmental economics. A more specific definition of environmental 

economics is suitable. “Environmental economics is concerned with the impact of the 

economy on the environment, the significance of the environment to the economy, and the 

appropriate way of regulating economic activity so that balance is achieved among 

environmental, economic, and other social goals” (Kolstad 2000, p1). These theories are 

below suggested to be a tool for an economically sustainable system for the handling of 

SBPD. 
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Other economical theories could also be applied for this case, for example ecological 

economy. There are some major differences between environmental economics and ecological 

economics yet without any clear boundaries. The latter centres on the long-term health of the 

ecosystem and addresses the relationships between the economic systems and ecologic 

systems in a broad sense. Environmental economics focuses more on the resource allocation 

issues and economic efficiency (Kolstad 2000, p5 ff). Brännlund and Kriström (2012, p14) 

state that these two disciplines differ mostly in the restrictions of the definition, ecological 

economy being less well defined. They also claim that ecological economy is more sceptical 

to the possibilities for technological development. Environmental economy focuses a lot on 

the problematic with different types of pollution and theories about how these problems could 

be handled. Therefore environmental economic theories is chosen as the major tool when 

presenting if and how collection and recycling of SBPD could be motivated from an 

economical perspective. 

 

6.2.3 Why the Free Market Fails to Allocate Resources 

A very fundamental issue in environmental economics is the concept of market failure. This 

concept is very relevant since the whole problem of any unwanted pollution, especially 

SBPD, could be explained using the concept of market failure. A market failure is when the 

perfect market (in economical sense) is not achieved. A perfect market is characterized by: 

(i) Complete property rights, 

(ii) Small and independent actors, 

(iii) Complete information and 

(iv) No transaction costs. 

 

A perfect market would lead to perfect resource allocation and acceptable amounts of 

pollution (Kolstad 2000, p62). The case of SBPD clearly violates condition (i) since the 

pollution is nobody’s when it ends up on a shore. Furthermore it violates condition (ii) 

because the actors are in many cases big multinational companies. Condition (iii) means that 

all the actors on a market should have perfect information about the environmental effects of 

their actions, which clearly is not the case with SBPD. Lastly condition (iv) means that an 

actor on the market should be able to compensate an affected party without any transaction 

costs, such as administration costs, which also very rarely is the case. Since the conditions for 

a perfect market are not met the “repairing” of the market failure therefore usually requires 

government intervention (Kolstad 2000, p7). 
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To further explain the theories of a market failure the economic concept of externalities is 

used. An externality is created when a market player affects the consumption or production of 

a person or company without permission from, or without compensation to, the affected party 

(Kolstad 2000, p91). In the case of the SBPD both the plastic producers and consumers lead 

to the externality plastic debris in the nature. The affected parties are the beach and ocean 

“consumers” or users. These include animals, people living close to the shores, visitors, 

fisheries etc. This means that the externalities of the plastic producers and consumers reduce 

the welfare of the parties using the affected environment. The problem is that the producers 

and consumers generally do not pay for the externalities that they give rise to. 

 

Another key result in economics is that competitive markets, without market failures, are 

efficient. On the other hand there are many ways to achieve an efficient resource allocation 

(Kolstad 2000, p52). Efficiency in economy is synonymous with Pareto optimality. A 

situation is Pareto optimal when no resource allocation can increase the welfare of a party 

without decreasing the welfare for somebody else (Brännlund & Kriström 2012, p47). When 

briefly analysing the situation of SBPD the welfare of the producers increases with increased 

production while the welfare of the negatively affected parties decreases. The term welfare in 

the case of environmental economics refers to an utilitaristic definition; an act shall be 

performed in the manner that maximizes the total benefit (Sen & Williams 1982, p25 ff). An 

increase of production of plastic commodities would therefore not lead to Pareto optimality. 

 

6.2.4 Valuation and Internalization of Costs 

The concepts of externalities will be used to explain the idea of internalization of costs. The 

costs are in this case the total losses of welfare, which in turn is the sum of the environmental 

damage, and the affected parties experienced loss in welfare. A naturally arising question is 

how to value the environmental damage and experienced welfare loss due to a changed 

environment. There are several ways of doing this and environmental economics offers many 

different valuation tools. Valuation, in this context, refers to giving monetary value to those 

things the various actors in a society sees as valuable even though there is not an explicit price 

on the existing market. When a suitable evaluation of the externalities is done the total costs 

could serve as a basis to charge the polluters assuming that the PPP is applied. This is 

basically the idea of internalizing the costs of the externalities (Kolstad 2000, p5). 

 

A widely spread valuation method is to measure the willingness to pay. Since plastic debris is 

a bad externality (generally), people are willing to dedicate their own resources to eliminate 

this problem. When individual’s willingness to pay is measured it is further on possible to 

sum these hypothetical payments to the societal willingness to pay. In the measurements it is 

assumed that the PPP is not an option. The aim is not to actually collect money in any way to 

cover for the pollution costs, but rather to value the environmental damage in terms of 

people’s preferences (Kolstad 2000, p3). When this is done an indicator of how high the 

societal damage costs are in terms of welfare loss can be estimated. This could further be used 

in decision-making together with other associated costs. There are a variety of other valuation 

methods, and the interested reader is referred to the book Environmental Economics (Kolstad 

2000). 
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The internalization of costs serves two major purposes. The first one is to correct the market 

failure, or in other words to adjust the production of the polluters to a sustainable and 

societally preferable (or efficient) level. The problem is usually that it is very difficult to 

accurately measure these costs since they often are a mix of hypothetical and actual clean up-

costs (Kolstad 2000, p23). The second purpose is that this actually brings in an income, often 

to the government. In the case of SBPD, this income could further be used for collection of 

the plastic. It is an intuitive thought to make the polluter pay, but from an economic efficiency 

point of view it actually does not matter if the polluter or victims pay as long as the property 

rights are clearly defined (Kolstad 2000, p99). On the other hand an effectively-perspective 

does not take the income distribution or moral aspects into account why it is further on 

assumed that the PPP will be applied, in agreement with NSWMS of Fiji. 

 

A counterintuitive principle of environmental economics states that too much or too little 

pollution is inefficient. Also, achieving a desired level of pollution for a higher cost than 

necessary is also considered inefficient (Kolstad 2000, p49). The question is then, how much 

pollution, in this case: plastic production should be allowed? Basic economical supply-

demand-theory states that production for private goods is provided to the point where the MC 

(see table 3) of the production equals the amount demanded plastic at that price. In other 

words this is where the demand and supply curves intersect (Kolstad 2000, p83). By an 

internalization of costs, the unwanted externalities can be avoided. This since the demand and 

supply curve are displaced to move the intersection to a point of lower level of plastic debris. 

 

Table 3: Description of marginal terms. The marginal concept describes the change of something that one more unit 

generates. It could be described as the derivative, or rate of change (Brännlund & Kriström, p50 ff). 

Marginal Cost (MC) Marginal Benefit (MB) Marginal Damage (MD) 

Describes increase in costs 

of one more unit of 

pollution, assuming 

production is proportional to 

pollution. 

Describes increase in costs 

of one more unit of 

pollution, assuming 

production is proportional to 

pollution. 

Describes cost of damage 

that comes with additional 

pollution, assuming 

production is proportional to 

pollution. 
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The discussed internalization could be done by a tax, also called a Pigovian fee (after an 

English economist). A Pigovian fee is a tax paid by the polluter for every unit of pollution. 

This fee should equal the total MD, explained in table 3, caused by the pollution at the 

efficient level of production (Kolstad 2000, p118). In this case it is assumed that a future 

decrease of marine plastic debris and SBPD would require a decrease of plastic production, as 

suggested by Moore (2011, p312). Figure 4 shows how a production is theoretically decreased 

from B to A when MB and MD are weighed together through an internalization of damage 

costs. Virgin plastic is produced until it is no longer beneficial, that is when MB equals zero. 

An internalization of the damage costs leads to the marginal benefit curve shifting inward in 

the manner illustrated by the dashed curve in the figure, decreasing the effective production 

level from B to A. 

A.    

 

Figure 4: A schematic picture of the level of virgin plastic production. Without internalization is illustrated in B and with 

internalization of damage costs is illustrated in A (Brännlund & Kriström 2012, 193) 

 

In this case the internalization with a tax requires an estimation and monetary valuation of the 

MD of plastic pollution and an estimation of the correlation between plastic production and 

pollution. A suitable unit would also be required for the plastic pollution, the easiest being 

weight which on the other hand does not accurately reflect the degree of damage. The biggest 

challenge in the case of valuing the damage of plastic production is that there is a numerous 

variation in the types of damages, among other things depending on where the plastic will end 

up. A first step is to map where and in which quantities plastic end up as debris. Secondly the 

MD in the different accumulation sites should be evaluated with for example one of the above 
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mentioned valuation methods. After evaluating these aspects, the aggregated and weighted 

MD can be determined. When this is done a tax, which internalizes the costs of externalities 

could be determined. This would in theory lead to an economically effective level of 

pollution.  

 

Further on the income distributions must be looked over. Who is getting the tax incomes and 

how will this money be used? In general a Pigovian fee is a governmental tax fee and 

therefore it could seem morally correct that the income should go to environmental improving 

projects. From an environmental economic perspective however, this is not required 

(Brännlund & Kriström 2012, p213 ff). The basic point of the tax is to let the producer include 

the welfare loss of others, the externalities, in their revenue calculations and therefore pollute 

at a level where their marginal income is not smaller than the loss of others (an efficient 

level). It could be concluded that this internalization of costs does not only require knowledge 

about the size of the externality. It also requires knowledge about the economical effect on 

welfare distribution depending on how the tax money is allocated, adding another dimension 

to the problem. Neither the evaluation of the environmental damage nor an analysis of the 

governmental possibilities for collecting and distributing environmental taxes will be made 

explicitly in this study, since it is out of the scope of this paper. The issue is rather looked at 

from a theoretical point of view. 

 

Lastly, an important notion about the monetary valuation of the nature should be stated. It 

could, and is, argued that our environment is invaluable. Invaluable means that we cannot put 

a price on the damage different types of pollution is bringing to the environment. An 

argument that speaks for this point of view is that the major uncertainties arising in the 

valuations do not necessarily lead to an accurate valuation, which in turn could lead to an 

overproduction of pollutions. This could be reasonable for many totally irreversible 

environmental effects, but there are a lot of disadvantages with this point of view. Firstly 

experience shows that no evaluations of the environmental effects in different projects 

generally lead to overproduction or overexploitation of resources. This means that costs of 

externalities will not be internalized. Secondly a valuation is done implicitly in every political 

decision whether an explicit monetary valuation is made or not (Brännlund & Kriström 2012, 

p75). 

 

6.2.5 Collection and Recycling of SBPD Justified from an Economic 

Perspective 

It can be concluded from the above that market failures lead to ineffective and 

environmentally bad resource allocation. This means that government intervention usually is 

needed. Moore (2011, p306) states that the achievement of zero waste generation would need 

an infrastructure to reabsorb used materials back to the production apparatus. This in turn 

would require for products to be expressly designed for recycling. With the internalization of 

damage costs, after these are evaluated, this could be achieved since the plastics “designed for 

recycling” would be cheaper to produce. Therefore collection and recycling of SBPD could be 

justified from an economic perspective with the assumption that less SBPD increases the 
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overall welfare of society, if damage costs are internalized. On the other hand, this is with the 

current conditions not reasonable since the producers lose revenue if they reduce or modify 

their production. Policy change is therefore needed. This is in agreement with Moore’s 

statement that there just is not enough profit in the recovering, sorting, cleaning, processing, 

and remanufacturing of the SBPD. He also concludes that this is why extended producer 

responsibility is needed, so that products are made easily recyclable (Moore 2011, p300 ff). 

 

With the tools of environmental economics governmental actions and policies are given 

potential to be highly rational and economically effective from a whole society perspective. 

Furthermore a government with interest in prioritizing the issue of plastic debris pollution is 

needed. So far the governmental organ Department of Environment Fiji, being the organ 

dealing with the issue, face many complications when trying to implement different waste 

management strategies due to underemployment and a lack of financial resources 

(Lewanavanua 2014). In addition to this the population must actively want and prioritize the 

issue to choose politicians with the same attitudes. This seems to be taking some years in Fiji 

since the first democratic election is about to be held in 2014 (Fijian Election Office n.d). 

There will be no further discussion into government structures in Fiji because that is outside 

the scope of the paper. It is an interesting topic for continued studies though. How 

environmental awareness in the case of SBPD is spread at community and society-level is 

discussed in section 6.3 and chapter 7 respectively. 

 

Applying environmental economics on the case of collecting and recycling SBPD is a good 

tool in decision making and planning for the future handling of the debris issue, but it is far 

from a complete tool. One of the weaknesses is that social inequalities are not taken into 

account in many of the theories, basically economically efficient environmental 

improvements are usually not the only goal in complex planning process. Another important 

economical perspective that environmental economics does not directly take into account is 

the lock-in principle for different solutions. So far the theories about internalization of cost 

have been presented from a very general perspective. Questions like which plastic producers 

should be involved, who is responsible for the administration and control etc. have not yet 

been answered. Since application to the case of SBPD has not yet been made explicitly in any 

literature, further application and suggested answers to the previous questions will be 

discussed in chapter 7. 
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6.3 Social Perspectives 
To make a full-feature social sustainability analysis is not the intention of this paper. The 

purpose of this section is rather to investigate some central social aspects that are of 

importance in the case of implementing collection and recycling of SBPD in Fiji. Just as Soft 

Systems Methodology advocates, the social and cultural aspects should be taken in 

consideration when mapping possible solutions for problems including a societal change. Soft 

Systems Methodology is an iterative problem-solving process in which human factors are in 

focus in the system modelling and problem analysis. These human factors are amongst others 

norms, values, social roles and political climate (Bunch 2003, p188 ff). A full-featured 

analysis with Soft System Methodology is therefore suggested as a suitable approach in future 

implementation of any new waste management strategies. 

 

6.3.1 Collection and Recycling of SBPD Justified from a Social Perspective 

The visual observations supports that the SBPD in Fiji mainly originates from sources within 

the country. Therefore it is interesting to see which social factors are contributing to the 

problem of littering. It is also relevant to look into the possible ways to use the existing social 

and cultural norms to decrease the littering. The exact ratio between SBPD originating from 

Fiji and from external sources respectively has not been evaluated which could be of interest 

in further research or when implementing an extended container deposit legislation. 

Furthermore, it is argued that plastic debris has been seen on shores for such a long time that 

it is not seen as an problem but rather a natural consequence of people inhabiting an area (de 

Ramon N’Yeurt 2014). A possible way of implementing new social norms around littering 

could be through the Church, since it has a strong position in most of the Fijian communities 

(Tamani 2014). The effects of collection activities in communities has, other than being time 

consuming, no obvious disadvantages. It could rather be argued to have a very positive effect 

on the problem of littering. 

 

Education is a very important variable that needs to be included in any larger waste 

management projects. Different forms of education about environmental problems, such as 

waste pollution, exist in Fiji from preschool (Veitata 2014). Yet the attitudes towards waste 

disposal are not keeping up with the message of this education since all age groups are 

responsible for major land littering. An attitude that still exists among many people is that the 

ocean is big enough to be able to handle the waste (de Ramon N’Yeurt 2014). The lack of 

environmentally conscious attitudes could also partly originate from generations where a 

significant part lacks any education in the issue of plastic pollution. It is argued that further 

education is needed before bigger waste management projects could be implemented (de 

Ramon N’Yeurt 2014). This also has support in the theories of Soft System Methodology, 

where societal involvement is advocated to increase the likelihood of success in different 

types of projects (Bunch 2003, p184). Since education is already existing actual collection 

activities of SBPD and other debris, by students or others, could reinforce the effect of the 

education (de Ramon N’Yeurt 2014). This in turn is an argument justifying collection from a 

social perspective. 
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Other arguments for the implementation of collection and recycling of SBPD in a larger scale 

is the creation of new jobs. Furthermore there is a possibility that some jobs could be made 

easier and increase their revenues when SBPD is removed, namely fishing activities and 

different tourism-related jobs. The working conditions for the new job opportunities that 

comes with collection and recycling activities will probably vary in character. Collection of 

plastic debris is generally best done by hand to avoid damaging the nature and to access the 

plastics entangled to vegetation (de Ramon N’Yeurt 2014). For example, the conditions on 

beaches could be argued to have better conditions for collection workers than shores where 

mangroves are present.  
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7. Discussion 
It could at first, at least from an ecological perspective, sound appealing with an industry 

using the unwanted plastic drifting around at sea. The marine environment has the potential to 

be improved significantly if mega- and macrodebris were picked up. Although this is a good 

thought, the main resource would be SBPD and the hypothetical industry would need the 

oceans to be polluted and beaches to be littered with this resource in order to get revenue. 

This pollution was what wanted to be avoided in the first place. A solution for this slightly 

paradoxical situation would be if this hypothetical production could transition to use land-

based recycled plastics when the marine and shore-based plastic debris start to get scarce. 

Unfortunately, there is a long way to go before this could occur. 

 

Because SBPD originates from so many sources, and because it is not only a nationally 

restricted problem, collection of SBPD is a necessary activity. In many ways collection and 

recycling of SBPD could be seen as treating the symptoms of a much bigger issue, which it 

indeed is. On the other hand it could be argued that an acute and expanding problem such as 

this is in need for the symptoms to be treated before, or at the same time as, the fundamental 

cause is dealt with. Further on, as described in section 6.1.2, more recycling is necessary if the 

amount of plastics circulating is to be reduced, at the same time as less raw materials are used. 

From this point of view it can be motivated to immediately start a collection and recycling of 

SBPD.  

 

In Fiji, the main pollution problems are those originating from plastic articles. This could 

partly be confirmed by the visual shore observations that was made in this study where plastic 

bags, PET-bottles and other types of plastic articles were all very frequently occurring. Also, 

the theory could be somehow confirmed by observations of the debris on land, the majority 

being plastic articles. During the shore observations there were no significant pattern in the 

amount and types of plastic articles between different areas. A potential ban of all non-

degradable plastic bags, including the ones produced in Fiji, could reduce the amount of these 

articles on shores but since the debris tend to travel from far away (including foreign 

countries) it is not likely to get plastic bag free shores through a national ban. The complex 

situation could therefore be solved through both a worldwide stop in the production, “turning 

of the tap”, and by collection in already polluted areas. 

 

Worldwide, humanity is surrounded by different legislations and regulations, but until the 

adoption of the London Protocol the restrictions concerning dumping waste in marine 

environments were poor. It is possible that a high level of acceptance for dumping waste in 

both oceans, rivers and other waterways existed. In that case, the general acceptance without 

doubt contributed to the rising problems of marine debris and lack of knowledge may have 

been a reason for the late regulations. During the time with a total absence of marine dumping 

legislation, in the beginning of the “birth of the new age of disposability”, the plastics spread 

unrestricted in the world while people likely took their own initiatives concerning dumping. It 

could be argued that the same effects are seen in countries without clear land-based 

legislations nowadays. In areas with lack of legislation, working waste management-systems 
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or no recycling possibilities, materials may be dumped on mainland, roadsides and in rivers 

from where it is eventually washed offshore.  

 

Both MARPOL and London Protocol entered into force quite late and this probably have had 

effects on the amount dumped debris direct into the oceans, the so called ocean-based debris. 

The estimation that 80 % of the marine plastic debris originates from land-based sources and 

20 % from ocean-based sources were done in 1991. This is years before London Protocol had 

entered into force, and just after Annex V of MARPOL prohibiting garbage dumping from 

ships entered into force. If these two regulations has served their purpose, the ocean-based 

debris probably contribute less nowadays than in 1991. It is therefore likely that a higher 

percentage amount of marine plastic debris originates from land-based sources. Stricter waste 

management systems worldwide and better international legislations combined with increased 

knowledge among inhabitants would therefore likely reduce the land-based debris entering the 

world’s oceans. 

 

Problems 

There are numerous factors contributing to the problems and difficulties coming with 

collection and recycling of SBPD. The initial difficulty could be argued to be high collection 

costs. This may be solved by an application of either PPP or VPP. If the collection cost is 

theoretically solved by the PPP (see section 5.2), a difficulty coming with this is to track the 

right producers. This since SBPD origin from all over the world, involving not just local 

producers, a fact that is important to take into account. Other economic principles are further 

discussed below. The next main problem originates from the many types of plastic 

compounds (within one plastic article) and from the many different plastic articles produced. 

These both contribute to difficulties in the sorting process that occurs after the collection but 

before an actual recycling can start. The difficulties in the sorting process could be an 

argument for taking these plastics to landfill instead of recycling. This could initially save 

financial resources, but in the long run landfilling contributes to more raw materials being 

used in the production of new plastic products. 

 

Given that there is a recycling station handling the sorting process, potential problems in Fiji 

could arise from the fact that the country consist of so many islands. Approximately 110 of 

the islands are inhabited and to arrange a national collection covering all these islands is 

probably hard. The most likely scenario is that a recycling facility would be located on one of 

the two main islands. In order to achieve an effective and simple gathering of the collected 

debris to the recycling station the islands themselves could report when a pickup of collected 

debris is required. This provides an opportunity for the recycling facility to optimize their tour 

while picking up collected debris. However, this requires that the islands themselves are 

organizing the collection, which in turn could generate logistical problems. 

 

Since the amount of SBPD on the observed shores on the islands are so much lower than the 

observed shores in Suva it is however suggested that a potential collecting activity should 

start on the mainland. This means an initial exclusion of many islands. The recycling facility 

is therefore most suitable to be located on mainland. Starting a business excluding the 
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smallest islands would partly eliminate the problem of gathering collected SBPD. In future, if 

there is a working business, an idea would be to expand the collection out on these islands, in 

a way as discussed above. The social and economic difficulties do remain, but are probably 

easier to handle if there already is an existing business.  

 

Integrating the perspectives on collection activities 

Animals living on shores or in nearby areas are in most cases affected in some way by SBPD. 

Depending on season, the benefits from collection of SBPD are likely to vary. A collection 

during nesting periods may not be positive, since the human interruption could do more harm 

than good. This is however also depending on the amount of SBPD in the specific area. A 

collection during other periods than nesting are assumed to be positive, since the negative 

effects from interruption is low in relation to the gained benefits. However, if the nesting 

periods vary for animals living in the area, collection should be done when the harm is 

evaluated to be minimized. Fiji act as a home for many endangered species and is, amongst 

other endangered species, home for five threatened turtle species. They are very affected by 

marine debris and especially marine plastic debris. Turtles are all very sensitive during their 

nesting periods and many baby turtles do not survive into adult age. It is furthermore 

important to remember that human interference of ecosystems already is present in the 

absence of collecting activities. Given that the collection is not occurring during nesting 

periods for a sensitive species, a collection of SBPD are assumed to be positive for shore-

living species from an ecological perspective. 

 

In section 6.2.4 it was mentioned that in environmental economy the costs that usually are 

considered in the internalization of the damage is the sum of the environmental damage, and 

the affected parties experienced loss in welfare. These must further on be monetary valuated. 

In the case of collection and recycling SBPD another cost that could be added to this, namely 

the collection cost. This could otherwise be argued to be the economically weaker link for 

motivating collection and recycling of SBPD. This would further on mean that new job 

opportunities would be created and funded. In conclusion, “internalization of costs” mainly 

includes the following: 

(i) Collection cost 

(ii) Ecological damage 

(iii) Societal welfare loss due to littered environment 

(iv) Possible human health effects 

There are several ways of valuing these costs, of which one is presented in section 6.2.4. 
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One important first step when starting to think about the practical details with implementing a 

founding for collection and recycling through internalization of the costs, assuming these 

cannot be self-sustaining, is that no the costs applies to everything or everyone. In other words 

all plastic items for sale within a geographical area should have the same economical 

preconditions. Further on there are a variety of ways of implementing the PPP and 

internalization of damage costs for plastic polluters. For example it is not given that the 

producer, of for example plastic bottles, should be seen as the polluter since it actually is the 

consumer of the bottle that often is the one littering. Both the case of the producer and 

consumer seen as the responsible litterer are discussed below. 

 

Firstly, consider the case if the industry sees the plastic producer as the polluter. The 

discussed internalization of costs could then be called extended producer responsibility. In 

this case an important step is to figure out and model a correlation between plastic production 

and debris pollution. This means that the modelling should among other things answer the 

following: 

(i) How much of the plastic produced (for example in terms of weight) is ending up as 

plastic debris 

(ii) To what extent it ends up in different ecosystems and societies 

(iii) How long the debris will be in these places before it is collected or decomposed 

(iv) What the damages costs are in each of these geographical areas 

With a hypothetical implementation of the PPP where the plastic producer is seen as the 

responsible party, in a country such as Fiji, the issue of imported plastic goods remains. A 

suitable solution would be to charge the importer with the same tax as the national producers, 

enabling the inclusion of multinational companies. What possible market effects and which 

legislative challenges a policy such as this could have is out of the scope of this report.  

 

Secondly, consider the case if the industry sees the plastic consumer as the polluter. Then the 

solution could be an extended consumer responsibility. Now the internalization could become 

very much easier. Since one of the hard parts of the internalization of damage costs is the 

modelling of the correlation between production and pollution discussed above, avoiding this 

would make the situation considerably easier. This type of internalization would basically be 

a container deposit legislation with the requirement that the container deposit which is not 

refunded should strictly be allocated to cover the costs of collection, ecological damage etc. 

Because of this much of the administrative challenges remain. A possibility to receive money 

from used PET-bottles exists within some parts of Fiji. However, this is far from what a 

container deposit legislation including all types of plastic with the damage costs internalized 

would mean. This is further on referred to extended container deposit legislation. 

 

The primary function of the yearly ICCD is to highlight the issue with marine debris, but there 

is a possibility to further expand and develop the initiative. The day could highlight not only 

the issue concerning marine debris, but also the need of more recycling by taking the 

collected plastics to recycling facilities after counting them. In areas with lack of recycling 

facilities OC, organizer of ICCD, could instead provide information about the benefits with 
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recycling. This could be done in order to create awareness within the population. ICCD 

engages hundreds of thousands of volunteers worldwide. These people are obviously 

interested in the question since they voluntarily participate in the cleaning of shores. This is a 

strong argument to include some form of education about recycling and its effects. There are 

many positive effects coming from a collection of plastic debris. An initial step to reduce the 

plastic debris in circulation could be to expand the education level among the people. By 

organizing collection activities and at the same time arrange educational campaigns could 

hopefully change the general acceptance of littering. 

 

Integrating the perspectives on recycling activities 

When the plastic debris has passed through the collection phase the next steps are sorting, and 

evaluation of the plastic quality. Depending on the quality a suitable type of recycling should 

be chosen. For simplicity the four different major types of recycling are discussed; primary, 

secondary, tertiary and quaternary (see table 2). The most appealing type of recycling is the 

primary where debris is reprocessed into articles with equivalent characteristics. Primary 

recycling of good-quality plastic bottles collected on shores are used in the production of the 

new plastic containers in the presented San Francisco based company. Local waste 

management handles the rest of the collected plastic. So, apparently primary recycling is 

possible to a fairly big extent using SBPD. It is despite this very likely that the majority of the 

SBPD falls into any of the other recycling categories, since SBPD consist of large amounts of 

thin and tattered plastic bags. Therefore the most holistic approach would be to use recycling 

facilities where all types of recycling is possible. 

 

There is only one landfill site in Fiji classified as environmentally safe. This fact could act as 

a strong motivator for expanding recycling opportunities in the country. If unsecure landfill 

sites are replaced by modern recycling facilities this would be a significant ecological 

improvement. An investment in a recycling plant is expensive, a fact contributing to financial 

dilemmas. EU has been involved in the financing of Naboro landfill (the facility classified as 

safe), which in turn could generate a lock-in problem. Naboro landfill takes care of debris 

generated from a large area on mainland, including the capital. The facility is designed to 

operate for many years to come, making it unjustifiable to build a recycling station in the 

same area, since there already is a "safe" and functioning system. While secure landfill sites 

are preferable in relation to unsecure such, it is important to avoid the lock-in effect and 

consider the future option of a recycling facility before expansion of secure landfill sites. 

 

If recycling of SBPD should be justified it is important to have a safe facility, where the 

accidental spill of chemicals outside the facility is minimized. If any accidental spill occurs, 

there must be prepared plans of actions of how to reduce the ecological damage. The negative 

effects risen from the waste water can be minimized by reusing of the water inside the facility. 

The quaternary recycling type is suggested not be used throughout all the recycling of SBPD, 

since it then will be a lot of hazardous chemical released into the atmosphere. Since there are 

exceptions of places where burning is more common than landfilling (Hopewell et al. 2007, 

p2117), it may be a suitable method for SBPD of bad quality if the burning is handled as safe 

as possible. 
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However, before implementing any recycling facility this alternative must be compared and 

evaluated against the zero-alternative, in this case landfilling. This since there are documented 

ecological issues with both recycling and landfilling. The main issue with recycling is 

assumed to be the waste water and any accidental spill of chemicals. Even because of this, 

recycling is considered to be more sustainable than landfilling. The issues risen from a landfill 

site depends a lot on its location. Leachate is a commonly occurring dilemma, where location 

of the landfill is important. Since only one landfill site in Fiji is classified as environmentally 

safe, it is assumed that a recycling facility is preferable in this case. The negative ecological 

effects risen from a recycling facility is assumed to equal or be lower than the ones risen from 

a landfill site in Fiji, since the waste water often is easier to control than leachate.  

 

Another problem is the generated greenhouse gases. Since the GWP is generally lower for 

recycling compared to landfilling plastics a transition to recycling could contribute to the 

reduction of global warming. This is likely to have a very marginal effect on the effects of 

climate change on Fiji. Together with other global activities contributing to the reduction of 

global warming some ecological effects on Fiji could be seen, for example a lessening of 

coral bleaching. As described in section 6.1 the compared alternatives is the case of a 

hypothetical recycling on Fiji and the zero-alternative, landfilling. Therefore greenhouse 

gases emitted from the alternative of shipping the SBPD abroad for recycling has not been 

evaluated. This is of course a reasonable alternative, which could be a case for a future LCA. 

 

Lastly, the funding of a new recycling facility is of interest. In line with the theories of 

environmental economics, an extended container deposit legislation could provide the basis 

for this. The containers not returned to refund will bring in a revenue. As discussed earlier, 

this revenue should then be allocated to cover the costs of collection and ecological damage, 

but now adding to this, the funding for a recycling facility. The implementation of an 

extended container deposit legislation would mean that the consumer is seen as the 

responsible for the plastic debris pollution, and not directly the producer. This is in line with 

what Anderson (2014) states to be the ultimate solution but on the other hand slightly in 

conflict with what Moore (2011, p300 ff) advocates. This since he describes the need for the 

producer to produce easily recyclable and reusable products to be one of the main solutions. A 

compilation of the presented perspectives in this report concludes that a system with extended 

container deposit legislation could motivate collection and recycling from all the three 

perspectives of sustainable development. 

 

Where to go from here and further research  

Beside the notion that education is needed, both waste bins and recycling stations are needed 

in order to provide better conditions to not litter. An initial collection step could be an 

establishment of a waste station with sorting facilities next to frequently visited shores. In a 

country like Fiji, with a large tourist industry, this would hopefully help to reduce the direct 

littering on shores and in nearby areas. There is also a possibility that already existing debris 

could be picked up by the beach consumers, which could be categorized as a volunteer 

collection. As previously mentioned volunteer cleaning of beaches has become a very popular 
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activity, but this also implies that there are opportunities for well-working waste handling 

nearby. A sorting station close to shores would also highlight the problem, and thus increase 

the awareness of the beach consumers. 

 

There is a possibility that the plastic use differs on the islands compared to the mainland due 

to logistical and economical obstacles. This could contribute to the variations of the amount 

found SBPD. It was hard to tell whether the amount of plastic debris items are higher or not 

on islands located closer to mainland. Since the amount is dependent on many various factors 

continuous investigations over a longer time-frame are preferable. They would all need to pay 

attention to geographical location, wind conditions, if there is any existing collecting activity 

done by a resort and other factors that may contribute to the amount of SBPD. Surveys like 

this, over a time-frame covering different seasons, are suggested before any large-scale 

collection activity starts on an island. 

 

Further on it is important to note that this report has not made a comprehensive analysis of 

already existing organizations working with the question. There are many different initiatives 

apart from those discussed in section 5.3. There are also many local collection initiatives 

worldwide, often with the aim of making the shores cleaned and good-looking for beach 

consumers. However, there are still no large-scale and commercial collection of SBPD where 

the primary aim is to recycle the collected plastics. In order to gain the desired result, in this 

case a widespread collection and recycling of SBPD, there is a need for collaboration between 

parties within a community. 

 

As indicated in section 6.2.4 a social scientific study investigating how a governmental 

structure supporting the collection, recycling and other plastic waste reducing activities can be 

achieved is a subject for further investigation. This includes the administrative obstacles 

discussed earlier. Another interesting question is how many of the produced plastic products 

could actually be included in an extended consumer or producer responsibility case with 

revenue allocated to collection and environmental damage. This raises further questions about 

other (non-plastic) polluting debris and rebound effects. A possible rebound effect in the 

situation where the production of plastic is decreased with internalization of damage costs is 

that other materials start to get more abundant, for example aluminium containers. A 

reasonable solution for this is to again correct the market failures and promote bio- and ocean 

degradable products. This is left as this and suggested to be a subject for future research. 

 

One of the bigger challenges in the case of valuing the damage of plastic production or 

consumption is the numerously varying types of damages. These depend on many parameters. 

Therefore mapping where and in which quantities plastic ends up as debris is needed. This is a 

subject needing comprehensive modelling efforts, for example an extended model of the one 

made by Lebreton et al (2012). Further on the data required for this type of modelling is 

needed. This could amongst other sources originate from different environmental systems 

analysis tools such as LCA. Lastly the problems of plastic debris on roadsides, parks and 

dumpsites are only indirectly addressed here, which include this to the list of subjects needing 

further research. This the report has had a more theoretical approach when answering whether 
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or not collection and recycling could be motivated from different perspectives in Fiji, but also 

generally. The report has however shown that large-scale collection and recycling is possible, 

but more applied researches is necessary prior to any bigger projects. 
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8. Conclusion 
Fiji is in major need of reducing the plastic debris on shores and on mainland. This report 

investigates if collection and recycling of shore based mega- and macro plastic debris is 

theoretically possible and justifiable from ecological, economical and social perspectives. The 

ecological and social effects are mainly positive whereas the economical perspective 

complicates the situation. It is concluded that collection and recycling can be justified from an 

economical perspectives given that market failures are corrected through government 

intervention, for example through internalization of damage costs. This results in the marginal 

benefit of plastic consumption being equal to the marginal damage caused by plastic 

consumption, resulting in an economically efficient level of production. This could be 

achieved through an extended container deposit legislation which means that the revenue 

from containers not refunded should then be allocated to cover the costs of collection, 

ecological damage and the funding for a recycling facility.  A compilation of the presented 

perspectives in this report concludes that a system extended container deposit legislation with 

could motivate collection and recycling from all the three perspectives of sustainable 

development. This in turn means that the administrative and legal challenges faces a big scale 

project within Fiji. Therefore this report could serve as a base for future, more applied 

research. 
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Appendix 1 
The maps in this appendix show the locations in Suva and on the three islands where the 

visual observations were performed.  

 

Figure 5: Visual observations in Suva. Red boxes show observed shores (Google Maps n.d a). 

  



II 

 

 

Figure 6: Visual observations on Nacula Island, Matacawalevu Island and Naviti Island. Red boxes show observed shores 

(Google Maps n.d b). 


