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Literature Review: Waste Management, Littering and 

Irregular Dumping  

 

1.                            Chapter 1: Introduction 

 

1.1 Introduction 

The literature on solid waste management in Sub-Saharan Africa does not prioritise the 

political, economic and cultural processes that impact on solid waste generation and 

management, but rather concentrates on “waste characteristics, performance description 

and its causes, and household waste generation behaviour” (Njeru 2006: 1048). In terms 

of municipal solid waste management, De Morais Vieira and Matheus (2018), with 

reference to Ma and Hipel (2016), note that only 0.69% of studies focus on the social 

aspects. Moreover, few studies target policies, attitudes and behaviours that contribute 

significantly to waste failures. Africa and Latin America have produced the fewest studies 

on the social aspects of this phenomenon (De Morais Vieira and Matheus 2018). 

 

A broader understanding of waste issues is therefore necessary to understand waste 

management failures and to understand the way waste affects both urban environments 

as well as residents (Njeru 2006; De Morais Vieira and Matheus 2018). This can prove to 

be challenging, since urban environmental problems in general originate in complex 

economic, political and cultural processes (Njeru 2006). In particular, De Morais Vieira 

and Matheus (2018) also emphasise the interrelated nature of municipal solid waste 

problems which encompass “more than money and equipment; they include social and 

cultural relations of local society, such as man-woman relationships, education and 

beliefs” (De Morais Vieira and Matheus 2018: 79). 

 

Enhancing the understanding of these complex problems is an important step in the 

striving for city cleanliness. The maintenance of high levels of cleanliness in public spaces 

improves environmental public health, which is a significant characteristic of liveable, 

prosperous cities (Hernández et al. 1999; Ong and Sovacool 2012; Kirkman and 

Voulvoulis 2017; Carmi 2019). In addition, the Sustainable Development Goals (SDGs) 
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agenda foregrounds the protection of the environment and the preservation of health by 

promoting proper solid waste management in cities in terms of reducing waste generation, 

and increasing reuse and recycling (Ziraba et al. 2016). Proper solid waste management 

promotes SDG 3 (healthy lives and promotion of wellbeing), SDG 6 (water and sanitation), 

SDG 13 (dealing with climate change and its impact) and SDG 11 (by increasing the 

percentage of solid waste regularly collected and well managed) (Ziraba et al. 2016). 

 

Moreover, as Olukoju (2018) notes with reference to the work of Marshall and 

Farahbakhsh (2013) and Okot-Okumu (2012), the efficiency and effectiveness of solid 

waste management serve as a barometer of good governance, as well as a measure to 

gauge the success of municipal management and urban reforms. The drivers of the 

research on clean cities do not only entail a survey of perceptions of and attitudes towards 

waste and waste management, but the identification of best practices to address the 

complex problems associated with city cleanliness. These best practices also represent 

good governance and must in turn inspire best practices in the context of South African 

waste management. 

 

This literature review was generated as a response to one of the deliverables indicated 

in the CSIR funded Clean Cities/Towns Project. The deliverable was unpacked during a 

workshop of relevant stakeholders in January 2019. The initial results were presented in 

August 2019. The literature review was updated in the aftermath of the pandemic to also 

include sources on waste generated during the pandemic and the challenges resulting 

from containment strategies and personal protective equipment, including face masks 

and gloves. According to Sarkodie and Owusu (2021), the restriction of commercial 

activities as well as mobility and manufacturing limitations had a profound influence on 

waste management. The increase in waste and particularly single-use products and the 

aftermath of panic buying presented new challenges and placed the spotlight particularly 

on plastic pollution (Sarkodie and Owusu 2021). The management of waste that poses 

health risks also necessitated adjustments to waste management processes. The initial 

literature review mainly considered peer-reviewed articles drawn from the databases of 

two universities in the Western Cape during February to July 2019. The selection criteria 

for the articles included the search terms “solid waste management”, “littering” and “illegal 

dumping”, and “waste disposal” combined with the search terms “perceptions” and 
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“attitudes”. The expansive brief for the research report widened the scope of the first 

chapter and complicated detailed searches. A decision in consultation with the project 

leader resulted in the elimination of the category of “assessment criteria for solid waste 

management systems”. Other exclusions were waste characterisation studies, 

evaluations and comparisons of technical and chemical treatment of waste options or 

assessment criteria for solid waste systems. During the update these search results were 

augmented by a search on Google Scholar restricted to the period of 2019 - 2021. The 

search terms “littering” and “illegal dumping” as well as “indiscriminate dumping” were 

applied. The term “illegal dumping” is currently a contentious concept in waste research. 

However, research has demonstrated that the term is recognised internationally, although 

it is in certain instances discouraged in research proposals. In terms of the broadest 

conceptual category an initial search for “solid waste management” resulted in an 

extensive and very broad corpus of sources. Consequently, the search term was 

narrowed to “household solid waste management”. 

 

This literature review can be read as an exploratory narrative literature review. It aims to 

introduce the main themes emerging from articles on perceptions about waste 

management and questions related to littering and illegal dumping available from the 

academic library databases from two South African universities and supplemented by a 

Google Scholar search to include themes arising during the last two years of the COVID-

19 pandemic. 

 

1.2 Brief outline and orientation 

The introduction to the literature review is followed by a short delineation of scope of the 

report and an orientation situating and juxtaposing the literature on waste management 

of the Global South and North. Chapter Two deals with the classic aspects of waste 

management, including the stakeholders, consequences of poor solid waste 

management, the factors contributing to waste and perceptions on waste and waste 

management. A section on attitudes to waste, which is important in terms of promoting 

behavioural change, is followed by a lengthy section on the extensive barriers to 

municipal solid waste management. 

 

The section on approaches to solid waste management surveys the literature on the 
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different components of solid waste management and expands considerably on the topics 

of waste generation and prevention. Finally, the last section addresses responses to 

waste management to promote best practices. 

 

Chapters Three and Four cover the undesirable waste disposal activities of littering and 

illegal dumping. Chapter Three also describes the impacts of litter, traces the reasons for 

littering and includes brief sections on attitudes towards and perceptions of littering. The 

section on strategies to counter littering proceeds from antecedents to littering to its 

consequence and hybrid strategies to deal with it. 

 

The fourth chapter reviews causes and challenges as well as predictors of irregular 

dumping, followed by a section on strategies to address illegal dumping. Since the 

literature in South Africa on littering and irregular dumping seems to be less abundant, it 

is hoped that Chapters Three and Four in particular can serve as a starting point for further 

research. To conclude, it is necessary to point out that the sections on waste 

management practices, anti-littering strategies and management of irregular dumping 

complement each other. Moreover, it is conceded that thematically the chapters actually 

form a unit and should be read together. 

 

1.3 Scope of the report 

The report has three main research focal points. Firstly, it provides a review of the 

literature on perceptions and attitudes regarding waste, waste management, litter and 

illegal dumping. Secondly, it investigates existing waste management strategies and 

practices with the aim of identifying best practices. Thirdly, it surveys research on two 

major challenges to waste management, namely littering and illegal dumping. The report 

will not focus on waste characterisation studies, characterization of hazard profiles of 

waste (such as Barbale et al. (2021) on the hazard profiling of compostable shopping 

bags and Da Paz et al. (2020) on the environmental impact risks of construction and 

demolition waste in Brazil), evaluations and comparisons of technical and chemical 

treatment of waste options, assessment criteria for solid waste systems or life-cycle 

assessments (such as Civancik-Uslu et al. (2019) on the LCA of carrier bags and the 

development of a littering indicator). It should be noted, however, that studies on waste 

composition and characterisation have been conducted relatively widely during the last 



Clean cities and towns: Understanding societal behaviour in order to reduce and divert waste going to landfills  

 

Waste RDI Roadmap Grant Funded Research Project  8| P a g e  

 

 

three years. See, for example, Abebaw (2019) (on characteristics of solid waste in Kilinto, 

Ethiopia); Elhamdouni et al. (2019) (on waste characterisation in Khenifra region, 

Morocco) Addrell and Gunawardena (2020) (in Colombo 15, Sri Lanka); Phuong et al. 

(2021) (on characterisation and analysis of household solid waste composition in Hanoi 

City, Vietnam) and Nkum et al. (2021) (on composition of household waste in La-

Nkwantanang-Madina Municipality, Greater Accra Region, Ghana). 

 

Definitions of the broadest term used in this literature review, namely “waste”, have the 

tendency to be subjective, since objects that might be viewed as waste to some might be 

perceived as valuable resources by others (Aguadze 2020). Two early definitions by 

Gilpin (1996) and Palmer (1998) both emphasise the characteristic of being unwanted. 

Gilpin (1996) adds economic uselessness and also mentions that the act of disposal can 

be accidental or may happen in another way. Palmer (1998) restricts the notion of waste 

to materials generated by human activities. Aguadze (2020: 1), drawing on Leton and 

Omotosho (2004), defines solid waste as “the non-liquid or nongaseous products of 

human and animal activities that are unwanted”. Municipal solid waste includes everyday 

items emanating from residential, commercial and institutional contexts as well as from 

hospitals, which have lost their value to their owners and which are then discarded 

(Abegaz et al. 2021). The United States Environmental Protection Agency (2018) 

excludes industrial, hazardous and construction and demolition waste from its definition 

of municipal solid waste. Urban household solid waste emanates from human, animal, 

domestic and economic activities in urban households and may be organic and 

biodegradable as well as inorganic and non-degradable (Aguadze 2020, drawing on 

Senkwe and Nwale 2001, but see Ogwuche  & Yusufu 2011). 

 

Solid or municipal solid waste management can be defined as “the planning, financing 

and implementation of programs for solid waste collection, transportation, treatment and 

final disposal in an environmentally and socially acceptable manner” (Ziraba et al. 2016: 

57). According to Aguadze (2020), the elements of waste generation and recovery must 

also be included. Conversely, poor solid waste management indicates a failure to uphold 

set standards at any of the previously mentioned stages of waste management (Ziraba 

et al. 2016). 
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1.4 Research directions in studies of waste 

Social studies of waste have covered themes as diverse as the nature of waste and the 

management of waste (Millington and Lawhon 2018). Geographical and allied research 

in the Global South differs empirically from waste research in the Global North. These 

differences are related to the nature of waste, intellectual traditions, research networks 

and publication pressures. As Millington and Lawhon (2018: 3) state: 

From the perspective of the Global South, waste studies can be read as having 

constructed a problematic though largely implicit set of contrasts: the North is 

formal, (increasingly) sustainable, and a successful model to emulate; the 

South is informal, crisis-ridden and failing.  

In terms of substantive differences, informality and governance failures are emphasised 

by both northern and southern scholars in relation to the Global South. In terms of the 

former, informal waste has been investigated as a marginal livelihood strategy, informal 

work has been interrogated in terms of its environmental and economic contribution, and 

scrutinised in relation to its coordination and formalisation. Nevertheless, as Millington 

and Lawhon (2018) contend, cross binary thinking can benefit thinking about waste and 

can address “the limitations of the over-separation of the North from the South in waste 

studies'' (Millington and Lawhon 2018: 3). In terms of governance of wastescapes, 

Millington and Lawhon (2018:2) recommend that more research should be done on 

“everyday waste practices as well as analyses of ownership, entitlement and 

appropriation”. Research on adding value to waste can be augmented by attending to 

“globally shifting dynamics and their relationship to the materiality of waste” in order to re-

examine existing political strategies. Attention can also be paid to technologies involved 

in the transport and processing of waste. 
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2.                    Chapter 2: Waste management 

 

2.1 Introduction 

The issue of municipal solid waste has become a significant global concern exacerbated 

by continual world population growth, increased consumption, more complex waste 

composition and, consequently, a greater need for environmentally and socially 

acceptable waste disposal involving different waste streams, e.g. food, packaging and 

paper waste, among others (Filho et al. 2016; Kwenda et al. 2022). In fact, it is projected 

that the estimated quantity of municipal solid waste generated in the world will increase 

to 2.2 billion tonnes per year by 2025 (Filho et al. 2016, referring to Hoornweg and Bhada-

Tata 2012). Moreover, the generation of solid waste and cost of solid waste management 

in lower-income countries is estimated to at least double over the next two decades 

(World Bank 2020; Kwenda et al. 2022). 

 

Although municipal solid waste presents a problem for industrialised nations, it is of 

particular concern in developing nations (Filho et al. 2016; Ngbolua et al. 2019), which 

represent 70% of the world’s population (Filho et al. 2016). Seth et al. (2014) state that 

nine out of ten African cities struggle with dire waste disposal issues. Some of the 

challenges facing municipal solid waste management systems in developing countries 

include service provision, inadequate waste recovery, operational challenges and waste 

disposal (Kwenda et al. 2022). Not only are developing countries struggling with growing 

waste volumes, but the costs involved, waste management technology choices, and local 

and global waste aggravate the present challenges. As Filho et al. (2016) note, waste 

streams, collection, treatment and disposal methods are combined in waste management 

systems, mostly based, in terms of preference, on the widely accepted underlying 

premise of the waste hierarchy. These systems and solid waste management practices 

differ to a large extent within countries and across regions and countries (Filho et al. 2016; 

Ziraba et al. 2016). In developing countries the re-use of waste and waste sorting are still 

not the norm. Consequently, solid waste disposal on open dump sites and waste burning 

still take place frequently. According to Ziraba et al. (2016), differences in waste 

management practices reveal the state of waste management laws and policies and their 

enforcement, the availability of funding, as well as of waste composition and generated 

quantities. Ziraba et al. (2016: 58) describe solid waste management in many developing 
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countries as “not mainstreamed, poorly funded and […] always [falling] below 

expectation”. Private providers and municipal authorities share the responsibility for solid 

waste management in many developing countries. Collection takes place from source or 

temporary dumping grounds, and waste is disposed of at open dumping sites situated on 

the city outskirts. The latter are spread out and exposed and trucks deposit the waste. 

Scavenging for usable articles and recyclables often takes place and waste bulk is 

reduced by burning. Complex waste composition containing industrial, medical, electronic 

and human waste will not get sorted (Ziraba et al. 2016). 

 

2.2 Stakeholders and responsibility 

In Nigeria, Olukoju (2018) investigated the roles of various stakeholders in waste 

management. A specialised agency was established in Lagos referred to as Lagos State 

Waste Management Authority (LAWMA). Stakeholders include individuals, households, 

local communities, NGOs and the state. Of these stakeholders, the government of Lagos 

State is singled out as the most important role player in terms of its regulatory function 

and direct participation in waste management. Non-state stakeholders also play a key 

role. Apart from formal private sector operators, informal private sector operators also 

contribute to solid waste management. These informal role players include cart pushers, 

waste pickers/scavengers, resource merchants and recyclers. The cart pushers collect 

door-to-door, the waste pickers recover material and sell it to the resource merchants, 

while the recyclers produce usable products or raw materials for further industry use from 

the recovered materials. These stakeholders play an important role in supplementing the 

gaps in state-run waste collection and disposal services. The waste pickers are the most 

critical workers in the chain. 

 

Olukoju emphasised that women are important stakeholders “in the community ownership 

of waste” (2018: 101) and that they are significant waste generators and influencers in 

terms of encouraging sorting at source and discouraging illegal dumping. More recently, 

Aguadze (2020) investigated the role of three groups of stakeholders, namely waste 

generators (households, private establishments and institutions), service providers (the 

New Juaben Municipal Assembly, Zoomlion Ghana Ltd) and service regulators (the 

Municipal Assembly and Assembly members) in waste management in terms of the 

provision of facilities, collection, disposal and capacity. Ajani and Fakunle (2021), in a 
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study in low-income residential areas in Nigeria, affirmed the importance of community 

participation and in particular the participation of local grassroots associations in enabling 

the successful institutional frameworks for waste management. 

 

In Eastern European countries such as Poland, Hungary and the Czech Republic the 

increase in recycling of urban solid waste indicates reform in urban solid waste 

management related to developments in the recycling industry and the local population’s 

increased involvement in separate waste collection (Gorobets 2019). Gorobets (2019) 

ascribes the stagnant waste recycling in Russia, China, Mexico and other developing 

countries to ecological irresponsibility, particularly among governments, and the deficient 

recycling infrastructure. He recommends educational reforms (awareness raising about 

effects of waste accumulation and personal liability) as well as administrative reforms 

(high penalties for illegal dumping and mixed waste collection as well as incentives for 

waste separation) to cultivate ecological responsibility in the striving for waste 

minimization and to foster a culture of recycling (Gorobets 2019). 

 

A study conducted in Accra, Ghana found most of the respondents viewed children as 

responsible for waste management, followed by community members, district assembly 

and private operators (Yoada et al. 2014). In a recent study in Windsor, Johannesburg 

25% of the research participants revealed that they believe that municipal authorities are 

responsible for effective solid waste management by crafting and developing adequate 

policies and educating the public to be involved in solid waste management (Kubanza 

and Simatele 2020). A similar percentage believed households should take responsibility 

for solid waste management, since they generate the waste (Kubanza and Simatele 

2020). Similarly, in a study conducted in the Kingdom of Bahrain, the majority of 

respondents also viewed the cleanliness of public areas as a responsibility shared 

between the government and the public (Freije et al. 2019). 

 

A study in Abadan, Iran (Babaei et al. 2015) found that women took greater responsibility 

in terms of the domestic household and there was reasonably effective participation in 

source separation and recycling. Consequently, one of the recommendations was that 

training programmes should focus on this group (Babaei et al. 2015). 
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In a study focusing on Wolkinte, Ethiopia, Wassihun and Gichamo (2019) note that the 

failure to take the initiative and accept responsibility for waste management as an 

expression of environmental citizenship is tied up with divisive identity politics. 

 

Al-Khatib et al. (2009) note that street cleanliness is a shared responsibility of citizens 

and local authorities. Willingness to volunteer in street cleaning campaigns can be linked 

to a strong sense of belonging that community members feel in relation to their local public 

places (Al-Khatib et al. 2009). 

 

2.3 Consequences of poor solid waste management 

Waste disposal practices can contribute to environmental and health problems as a result 

of the emission of harmful gasses and leachates (Akmal and Jamil 2021). Moreover, if 

harmful objects, such as sharp syringes, razors and blades are not disposed of properly, 

they pose dire health risks (Akmal and Jamil 2021). Particularly in the era of the COVID-

19 pandemic, healthcare waste combined with related infectious waste including tissues, 

gloves, masks and gauze create new risks and challenges (Khan 2020). Khan (2020) 

mentions the increase in mixed waste, more plastic and the challenge with selling 

reusable items that might transmit the virus, the absence of estimates of the quantity of 

household hazardous waste generated, increased littering and illegal dumping as well as 

open burning, inadequate awareness of proper waste management and consequently the 

need for new legal norms to address the pandemic. In Africa waste management involves 

huge public health and environmental challenges (Hoornweg and Bhada-Tata 2012; 

Omer 2021). 

 

Ziraba et al. (2016: 60) indicate that the solid waste impacts on health “may range from 

mild psychological effects to severe morbidity, disability or death”. They identify four 

health impact categories: (1) infection transmission of bacterial, viral and other organisms 

causing disease; (2) physical bodily injury that may result from cuts, drowning, blunt 

trauma, chemical or radiation injuries, leading to skin or inhalation burns to longer-range 

effects; (3) long-term exposure can cause non-communicable diseases such as cellular 

damage, cancer or bodily organ injury and damage; and (4) emotional/psychological 

effects (Ziraba et al. 2016). These authors recommend prioritising waste management as 

a social service with adequate budget allocation, engaging several stakeholders to 
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manage waste and foster a sense of responsibility, mandating the use of protective gear, 

educating the public on the role of the individual in proper waste management, 

implementing a comprehensive plan building on best practices in other countries. and 

encouraging a culture of recycling. 

 

The environmental impact of waste disposal practices and particularly inappropriate 

waste management practices such as burning, stockpiling and disposal into water bodies 

is pronounced (Wen et al. 2019; Wulandhary et al. 2019). Some of these practices such 

as open dumping and indiscriminate waste burning are particularly prevalent in 

developing countries (Abebaw 2019). An estimated 30-50% of generated waste in 

developing countries is managed adequately (Teym 2021). The remainder is burned or 

discarded in open spaces or unregulated landfills with a detrimental effect on 

environmental quality (Teym 2021). Negative consequences include contamination of 

surface and groundwater as well as soil and air pollution, disease transmission, methane 

release (Abebaw 2019), detrimental aesthetic impact, landscape damage, fire risk, 

noxious odours, financial costs of cleaning up waterways, reservoirs silting up, decreased 

plant productivity, deteriorating structures and foundations, and diminished land value 

(Paghasian 2017; Sultana et al. 2021). 

 

Visual pollution can also result from poor solid waste management. Interestingly, a study 

in Kuching, Sarawak, Malaysia conducted by Chung et al. (2012) investigated visual 

pollution caused by insufficient waste management of waste containers. The aesthetic 

appeal of waste management solutions such as storage facilities does not seem to be a 

significant factor - damaged bins, exposed waste containers, non-standardized waste 

containers and inappropriate waste container location were not perceived as causes of 

visual pollution by the majority of respondents. However, waste containers with 

overflowing waste were perceived as visual pollution. 

 

In terms of the consequences of specific categories of solid waste, food waste impacts 

on the environment through producing greenhouse gas emissions and reduced 

availability of water and land resources (Scialabba et al. 2014; Yu and Li 2020), a 

damaged economy and impaired natural resources and nutritional security. The latter is 

of particular concern since an estimate of more than 925 million people are chronically 
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undernourished and food waste is therefore a significant ethical issue (Chalak et al. 2018) 

A recent study by Redlingshöfer et al. (2020) estimates that 815 million humans lack safe 

and nutritious food (Yu and Li 2020). 

 

2.4 Factors contributing to waste 

Generally, the increase in municipal solid waste is attributed to rapid urbanisation, 

population growth, unfettered modernisation (Zhen-shan et al. 2009; Alam and Ahmade 

2013; Abegaz et al. 2021), unrestrained economic development, mismanaged tourist flow 

(Malinauskaite et al 2017; Zambrano-Monserrate et al. 2021), higher living standards, 

consumerism and improved lifestyles (Astane and Hajilo 2017; Liu et al. 2019; Alwedyan 

2021). Zambrano-Monserrate et al. (2021) studied the influence of GDP, population, 

urbanisation and the flow of tourists in 173 countries. The authors found that GDP 

increases municipal solid waste production in high- and upper-middle-income countries 

and suggest that this finding may be related to high consumption levels, since 

consumption is a function of income (Zambrano-Monserrate et al. 2021). They also found 

that population numbers have a higher impact on waste generation in high-income rather 

than in low-income countries. In particular, the percentage of urban inhabitants affects 

waste generation in high- and upper-middle-income countries. In addition, the flow of 

tourists has an impact on waste generation in all countries, although it is higher in high-

income countries (Zambrano-Monserrate et al. 2021). In a study in Homs City, Syria 

(Noufal et al. 2020), and one in Irbid City, Jordan (Alwedyan 2021), socio-economic 

factors that were found to significantly predict solid waste generation were family size, 

monthly income, education level, gender of the household head and the age of the 

household head. A study conducted in Gulberg Town, Lahore, Pakistan, found a 

correlation between higher income and higher waste generation (Jadoon et al. 2014). In 

addition, the authors investigated seasonal influence on waste generation and found an 

increase during monsoon months and a decrease in spring and winter (Jadoon et al. 

2014). 

 

Food waste, as a type of waste of global concern (Sharma et al. 2021), has received 

increased attention in research literature (Aschemann-Witzel et al. 2015). Global annual 

food waste is estimated at 1.3 billion tonnes (Paritosh et al. 2017; Sharma et al. 2020; 

Sharma et al. 2021 [expressed as tons]). A study in Accra, Ghana, for example, 
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emphasises the significance of food waste in relation to other types of waste and found 

that the majority of domestic solid waste consisted of food debris and plastics (Yoada et 

al. 2014). As a result of the increased attention to this research theme, the causes of food 

waste also receive ample coverage. Chalak et al. (2018), for example, distinguish 

between causes of food loss or waste 1  in developing and developed countries. In 

developed countries, food waste is attributed to consumers and connected to their values, 

behaviours and attitudes. In developing countries, almost two thirds of food waste occurs 

at the pre- and post-harvest and processing stages. Agricultural practices, limitations of 

technology, finances and labour, infrastructural challenges where storage, processing 

and transport are concerned and transport are all factors contributing to food waste in this 

context (Chalak et al. 2018). Food loss and waste are associated with mishandling and 

uncoordinated activities including harvesting, transportation, manufacture, storage and 

distribution. Additionally, consumers’ attitudes and behaviours regarding waste 

generation also play a role. Factors connected to the food supply chain, including 

package sizes and sales promotions, influence consumer behaviour (Chalak et al. 2018). 

 

2.5 Perceptions of waste and waste management 

Fakunle and Ajani (2021) state that perception is one of the key determinants of 

behaviour. In fact, perceptions of good and bad behaviour can in certain instances be 

more significant in waste-generating behaviour compared to social and cultural norms 

(Razali et al. 2020; Knutsson et al. 2021). Consequently, the perception of solid waste 

management could significantly relate to waste management behaviour. However, as 

Knutsson et al. (2021: 2) caution, studies on waste behaviour motivation do not often 

“capture in-depth, descriptive case-based accounts of citizens’ perceptions of waste 

management systems, and how such knowledge might be leveraged to facilitate 

communication and future change in waste management behaviour”. It has been 

suggested that a negative perception of waste management and deeming it personally 

challenging could lead to a lower probability of commitment to waste management 

behaviours (Nguyen et al. 2015; Knutsson et al. 2021). Conversely, studies ought to focus 

                                                           
1 According to the Food and Agriculture Organization (FAO) unintended food losses occur in the earlier 

stages of the supply chain, while food waste occurs on the consumer’s side and is associated with 

deliberate decisions. The FAO defines food waste as “good quality food along the value chain suitable for 

human consumption but ultimately discarded” but not including unavoidable or inedible material (Chalak et 

al. 2018). 
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not only on superficial coverage of waste-related perceptions, but could better serve 

waste management agendas by investigating the determinants of positive perceptions of 

waste management. 

 

The literature on perceptions of waste and waste management cover a wide range of 

themes and geographical areas. Perception studies of waste management were, for 

example, conducted in urban Accra, Ghana (Yoada et al. 2014), Nigeria and Guyana 

(Oyedotun et al. 2020), Nepal (Acharya et al. 2021) and Khulna City Corporation Area, 

Bangladesh (Amin et al. 2005). The residents’ perceptions of domestic waste disposal 

was investigated in Ijebu Ode, Southwest Nigeria (Banjo et al. 2009). 

 

Some studies sought to establish satisfaction levels in relation to waste removal services. 

For example, low rates of satisfaction were recorded in Accra, Ghana (Yoada et al. 2014). 

Similarly, in other developing countries – such as in certain areas of South Africa and 

Nigeria – satisfaction with municipal collection services is low (Ezebilo and Animasaun 

2011; Dlamini et al. 2017). Although mega-events can even out perceptions about solid 

waste management services, differences in perception about service provision re-emerge 

after such events, for example, after the 2007 Commonwealth Heads of Government 

meeting (CHOGM) in Kampala, Uganda. Dissatisfaction with waste services can be 

addressed by consulting with local residents regarding the provision of waste 

management services (Barboza et al. 2011). 

 

Public perception of risk is an important aspect to consider in environmental policy, 

particularly in the USA (Wagner 2004). In turn, public perceptions of risk are influenced 

by the mass media through identification, framing, visualisation and dramatization of 

environmental problems. In addition, public risk perception, media attention, problem 

construct and discovery conditions determine whether a problem can be addressed 

through policy interventions and, if so, what the design would look like. In the USA the 

conditions that were responsible for the increased significance of hazardous waste 

impacted on the risk perception in the media and the public, and led in turn to increased 

media attention, as well as scrutiny from government, environmental groups and industry. 

Hazardous waste was eventually perceived as a national environmental problem by the 

public and media (Wagner 2004). 
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General concerns about solid waste management facilities include issues of pollution and 

health, nuisance and damage to nature, as is evident from a study in Nigeria (Ohakwe et 

al. 2011). As noted by Peeples (2003), community opposition to facility siting increased 

with greater awareness of environmental risks. Therefore, planning should take into 

account communities’ perceptions of risks when conceptualising controversial facilities. 

Respondents displayed concerns about aesthetics, dust, smoke, foul odours, insects, 

rodents and stray dogs and other animals, as well as air pollution. Noise was a minimal 

concern and waste picking activities were not viewed as a serious health hazard (Al-

Khatib et al. 2015). Related dumpsite problems include noxious emissions and other 

nuisances (Al-Khatib et al. 2015). In a Nigerian study respondents were concerned about 

pollution and health effects, nuisance and damage to nature. As in the Palestinian study, 

air pollution was an issue (Ohakwe et al. 2011). 

 

Respondents living near solid waste facilities in Florida, USA, were not more concerned 

about dangers associated with landfills than people living farther away. Their perceptions 

were related to the information they had about landfills. Where concerns were aired, they 

involved personal health and environmental safety and not property values and traffic 

issues (Johnson and Scicchitano, 2012). 

 

Discrepancies between results on health and environmental risks obtained from scientific 

epidemiological studies and perceptions were noted in a study on perceived impacts of 

e-waste recycling sites in Ghana. In terms of perceptions, the economic opportunities 

offered by e-waste had an impact. Such a divide may call for policy interventions on multi-

sectoral level to increase public acceptability and participation in waste management 

(Agyei-Mensah and Oteng-Ababio 2012). 

 

Healthcare staff in hospitals have a higher perception of risk than waste workers and 

patients, while visitors had a lower perception of risk as was evident from a study 

conducted in hospitals in the Algarve region in Portugal. Healthcare staff relate risk 

perceptions to the difficulties of correct waste-separation practices and the lack of 

knowledge about the importance of separation (Ferreira and Teixeira 2010). 
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In a study by Sessa et al.(2010) in Italy, it was found that younger females without 

university education believed that improper waste management and waste burning is 

associated with cancer and the contraction of allergies. Educational programmes were 

suggested to inform residents regarding waste hazards. 

 

Within the context of a hospital in Portugal, defective waste separation was found to 

contribute to daily contact with waste (Ferreira and Teixeira 2010). Risk perceptions are 

positively associated with the degree of contact, the difficulties of correct waste separation 

and a lack of knowledge about the importance of waste separation. Respondents in a 

study in Accra, Ghana also associated the contraction of malaria and diarrhoea with 

improper waste management (Yoada et al. 2014). 

 

Perception studies were also conducted about specific waste management facilities and 

sites, for example, site selection pertaining to a sanitary landfill in the West Bank, 

Palestinian territory (Al-Khatib et al. 2015) and the perceived visual aesthetic quality of 

waste storage facilities on site in Kuching, Sarawak, Malaysia (Chung et al. 2012). Al-

Khatib et al. (2015) highlighted fairness in selecting landfill sites as an important social 

factor (West Bank, Palestinian Territory). Public participation must be considered in the 

landfill site selection and the development of solid waste management regulations. 

Therefore effective public involvement opportunities should be available (Al-Khatib et al. 

2015). 

 

Perceptions about the effects of unwanted facilities may prevent construction and change 

the siting of the facilities. The rhetoric of environmental justice movements may play a 

significant role in facility location. Stakeholders frame environmental controversies in a 

way that is beneficial to them, as was illustrated in the dispute about the construction of 

a garbage incinerator in South-Central Los Angeles (Peeples 2003). In this dispute about 

the location of an incinerator pro-incinerator stakeholders represented communities 

located at potential sites as being more receptive to the construction of an incinerator 

compared to more affluent, powerful and resistant communities in other locations. 

However, the affected community contested the portrayal of their community through their 

own rhetorical strategies. In this way they demonstrated political agency and fostered 

new alliances with other communities where further incinerators might be located. The 
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use of these rhetorical strategies might lead to a shift in political support for the siting of 

controversial waste management facilities. Apart from rhetorical strategies aimed at 

altering perceptions of siting of waste management facilities, other factors can also 

contribute to negative perceptions of waste disposal facilities and the NIMBY syndrome. 

In a study conducted in Taiwan (Shen and Yu 1997) factors that were identified included 

environmental consciousness increased by media, economic growth and urbanisation 

and the emergence of “self-help actions”, for example, extra-legal actions such as 

demonstrations, protests and blockades from the public within the context of political 

liberalisation 

 

In addition, the management of specific waste streams, for example, E-waste in Kuala 

Lumpur, Malaysia (Akhtar et al. 2013) and in Limpopo province, South Africa (Uhunamure 

et al. 2021) were studied. Researchers also investigated perceptions of risks and dangers 

associated with municipal solid waste management (Al-Khatib et al. 2015). 

 

Other perception studies focused on specific elements of solid waste management such 

as recycling. Perceptions of recycling and recycling benefits to households were 

investigated in e.g. Kaduna metropolis, North West Nigeria (Abd’razack et al. 2017). Bom 

et al. (2017) investigated public perceptions and practices of solid waste recycling in the 

City of Larami, Wyoming. They concluded that citizen involvement is essential to increase 

recycling. Furthermore, maintaining an inspired, motivated, educated and informed 

population is pivotal to long-term recycling success. Public engagement should range 

from involvement in planning, pre-implementation, policy formulation and decision making 

to highlight reasons for a recycling programme and the accompanying benefits. Civic 

involvement not only induces participation and ownership, but creates opportunities for 

stakeholders to deal with problems, foster consensus, identify solutions and encourage 

commitment. The authors recommended an aggressive education policy, incentive 

policies and a master plan to encourage stronger public participation. 

 

In a case study conducted in Oulu, Finland, Ylä-Mella et al. (2015) examined consumers’ 

awareness and perceptions regarding mobile phone recycling and reuse. Although 

consumers’ awareness of the importance and existence of the waste recovery system 

was high, phones were not recycled frequently. The study found that the waste 
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management system did not facilitate the return of small waste electrical and electronic 

equipment (WEEE) items. The respondents were not committed to returning end-of-use 

electronics to collection centres. The study recommended that more information needs to 

be disseminated and awareness raised about mobile phones in Finland. In particular, 

consumers need to be informed about retailers’ take-back policies. 

 

Perception studies did not only encompass residents’ perceptions of waste-related 

themes but also investigated the factors that could influence perceptions. Perceptions 

about waste management are, for example, influenced by environmental knowledge and 

attitudes (Singhirunnusorn et al. 2012). Other factors included socio-demographic 

characteristics such as sex, age, marital status, religion and level of education (Yoada et 

al. 2014), profession, locality type, monthly family income and district (Al-Khatib et al. 

2015). Social capital (social trust, institutional trust, compliance with social norms and 

social networks) may also have a significant effect on the perceptions regarding market-

based instruments to minimise waste volume and increase recycling (Jones et al. 2010). 

 

2.6 Attitudes towards waste 

Theoretically attitudes are relevant to the theory of planned behaviour. Higher intention 

or motivation is associated with positive attitudes, subjective norms and perceived 

behavioural control (Apinhapath 2014). Apinhapath (2014) states that a high correlation 

of attitudes, subjective norms and perceived behavioural control to behavioural attention 

and subsequently to behaviour have been confirmed. In a study conducted in Thailand 

(Apinhapath 2014) the theory of planned behaviour was applied to understand intention 

with regard to separate disposal of recyclables into a specific bin. Attitudes, subjective 

norms and perceived behavioural control were associated with intention to dispose of 

recyclables in separate bins. 

 

Interest in environmental issues is a significant factor in the development of sound 

environmental attitudes (Johnson and Scicchitano 2012). In turn, environmental attitudes 

may explain environmental behaviour (Kulatunga et al. 2006; Song et al. 2016a & b). 

Research into residents’ attitudes also makes an important contribution where choices 

need to be made about appropriate solid waste management systems for a particular 

context; such research should complement research on technical aspects and 



Clean cities and towns: Understanding societal behaviour in order to reduce and divert waste going to landfills  

 

Waste RDI Roadmap Grant Funded Research Project  22| P a g e  

 

 

implementation costs (Al-Khatib et al. 2014; Song et al. 2016a & b). Gauging residents’ 

attitudes assists in creating consensus and support for waste management choices. 

Furthermore, formulation and implementation of policies and recycling facilities must be 

based on consumer behaviour and willingness to pay to recycle solid waste (Song et al. 

2016a & b). Respondents in a study in Macau were positive about source separation and 

related the practice to sustainable management of solid waste and to effective solid waste 

treatment. They were also willing to sort solid waste at home, if required. However, 

respondents exhibited low environmental awareness as became evident from poor 

source separation (Song et al. 2016a & b). The findings of a study in Zhengzhou, China 

(Dai et al. 2017) also indicate that a positive attitude to waste separation can lead to an 

increase in the willingness of undergraduates to engage in waste separation. However, 

willingness did not equate to appropriate behaviour and was not accompanied by 

increased waste separation. 

 

Environmental consciousness/awareness affected recycling and waste minimisation 

attitudes positively (Aini et al. 2002). However, earlier studies cautioned against inferring 

recycling behaviour based on general environmental attitudes, rather recommending 

inferences based on attitudes towards recycling (Aini et al. 2002). Within the context of a 

study conducted in Dhaka City Bangladesh, waste generation was also affected by 

willingness to separate (Afroz et al. 2011). In fact, environmental consciousness 

increased the likelihood of willingness to separate (Afroz et al. 2011). Consequently, to 

raise environmental consciousness and increase the willingness to minimise waste, 

awareness raising, promotion of knowledge and motivating a concern for the environment 

should be foregrounded in policy. Residents were found to display positive attitudes 

toward solid waste minimisation, willingness to minimise household waste and recycling 

regularly. Households agreed to implement and participate in the waste management 

programme. However, there was low participation in waste minimisation (Afroz et al. 

2011), which echoed findings in earlier studies relating to positive attitudes not translating 

into recycling behaviours (Aini et al. 2002). A study by Babaei et al (2015) also concluded 

that attitudes towards solid waste separation and recycling did not necessarily indicate 

adequate knowledge and appropriate practices. Dai et al. (2017) concluded from a 

literature review that the relationship between willingness and behaviour in waste 

separation behaviour is contentious. In addition they found that a positive attitude to waste 
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separation, although it increased the willingness of undergraduate students to separate 

waste, was not accompanied by increased waste separation behaviour. Conversely, a 

study conducted in Kumasi, Ghana by Owusu et al. (2013) found that households with 

positive attitudes toward environmental and health effects, suggest higher participation in 

source separation. 

 

A strong positive attitude to recycling correlated better with recycling behaviour (Aini et 

al. 2002). Willingness to minimise waste was also higher in middle-aged people compared 

to young and old people (Afroz et al. 2011). 

 

 Concern about the operational impact of solid waste management facilities is another 

important aspect of attitudes towards waste and waste management. Residents' concern 

centred on pollution and health effects, damage to nature and cost in a study conducted 

regarding attitudes towards solid waste management facilities in three municipalities in 

Japan (Rahardyan et al. 2004). 

 

 A study in three cities in south-eastern Nigeria (Ohakwe et al. 2011) indicated that people 

were mostly concerned about the pollution and health effects of solid waste facilities. This 

study confirmed earlier research by Rehardyan et al. (2004). Concerns about pollution 

and health effects were followed by concerns about nuisance and damage to nature. Air 

pollution was a major concern (Ohakwe et al. 2011). In a study conducted in the Hebron 

district, Palestine, concern about water pollution (61.1%) as opposed to air (48.1%) and 

soil pollution (36.3%), was significant. Gender correlated significantly only with concerns 

about air pollution, while age did not show a significant correlation with any of the 

concerns.Concern about damage to fauna and flora (47.8%) and truck accidents (36.7%) 

caused by solid waste management facilities were also expressed. Age was a factor 

impacting the level of concern indicated by respondents about damage to fauna and 

flaura. In particular, middle-aged respondents were less concerned than younger and 

older age groups, but gender did not have an impact on their level of concern. Concern 

about truck accidents were affected by both gender and age. Women were more 

concerned about truck accidents than males and the youngest age group also expressed 

more concern than other age groups (Al-Khatib et al. 2014). 
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A study in Laogang, China by Che et al. (2013) affirmed that Not-In-My-Backyard 

syndrome may often delay or prevent the installation of sewage treatment works, or waste 

disposal and incineration facilities. In China this attitude has also been recognised and 

studied since the late 1980s (Che et al. 2013). In general, close proximity to waste 

management facilities heightens the concerns of residents about health, environmental 

quality, risk of technological accidents, destruction due to natural disasters and property 

devaluation (Che et al. 2013). In the study area most residents reported odour annoyance 

as a dominant problem, but did not consider associated noise, visual impact and loss of 

property value as major concerns. There was a definite correlation between odour 

annoyance and distance from the facility, with 100% of residents living within 3 km from 

the landfill reporting odour annoyance (Che et al. 2013). Local communities opposed a 

waste treatment facility in their vicinity, but if this was inevitable, they expressed a 

preference for incineration (78.39%). 

 

Despite the concerns about pollution, damage to fauna and flora that emerged in a study 

in the Hebron district, Palestine, people were positive about the benefits of solid waste 

management facilities, particularly about the heat supply that could be generated by 

incinerators (Al-Khatib et al. 2014). The NIMBY attitude has been defined as “intense, 

sometimes emotional, and often adamant local opposition to local proposals that 

residents believe will result in adverse impacts” (Johnson and Scicchitano 2012). In the 

study conducted in the Hebron district, Palestine, more than two thirds of the respondents 

were opposed to the building of an incinerator 1 km from their houses. There were no 

significant correlations evident with this opposition and the age or sex of respondents. 

More than half of the respondents displayed resistance to the building of a sanitary landfill 

1 km from their houses, with young people showing the highest opposition. Age showed 

a significant correlation with this concern. Finally, more than two thirds of the respondents 

opposed the building of a waste recycling facility 1 km from their houses. Generally, there 

was a negative attitude towards the building of any solid waste facility 1 km from the 

respondents’ homes. Young people again displayed the most intense opposition. The 

literature on environmental attitudes creates the impression that NIMBY-type attitudes 

are prevalent when decisions about the location of public facilities are made (Johnson 

and Scicchitano 2012). The increase in NIMBY attitudes is related to a broader 

environmental ethic, fear of unknown risk, an increase in accessible public information 
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and declining confidence in the ability of government and industry to make informed, 

prudent and equitable decisions concerning risky technologies. Johnson and Scicchitano 

(2012) studied communities dealing with solid waste siting issues. Although the NIMBY 

literature casts citizen responses to location decisions in a negative light and portrays 

them as not based on considered evaluation of information, the study by Johnson and 

Scicchitano (2012) found that only a few respondents exhibited NIMBY motives and that 

the respondents’ concerns were legitimate, informed by information they had about 

landfills, and related to their ability to recall the problems and benefits of landfills.. The 

contents of their concerns related less to selfish motives such as property values and 

traffic problems, and more to questions of personal health and environmental safety. 

Furthermore, respondents perceiving that they live close to a landfill are not significantly 

more likely to emphasise the dangers of landfills (Johnson and Scicchitano 2012). 

 

Kulatunga et al. (2006) found that attitudes and perceptions of the construction workforce 

can have an impact on the generation and implementation of waste management 

strategies. The construction workforce has positive perceptions and attitudes regarding 

minimisation of waste and the conservation of natural resources. Obstacles to proper 

waste management practices in the industry were related to negative attitudes towards 

subordinates, differences in attitudes between different working groups and a lack of 

training aimed at reinforcing waste minimisation practices. 

 

Attitudes towards waste management held by the residential sector may vary spatially 

within a region, as was evident in a study conducted in Dublin, Ireland. Therefore, it is 

imperative that differentiated responses be taken into account to avoid waste 

management initiatives designed for one area and not catering for the needs of other 

areas in the region (Purcell and Magette 2010). 

 

Educational programmes affect the relationship between attitudes towards solid waste 

management and recycling motives (Aini et al. 2002). A study conducted in Zhengzhou, 

China recommended improved education on waste separation to stimulate willingness to 

separate (Dai et al. 2017). Community education programmes could also improve 

citizens’ attitudes and behaviour in terms of municipal solid waste, as was confirmed by 

a study on health education in Al Ghobeiry, Beirut (Karout and Altuwaijri 2012) and also 
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recommended in a study conducted in Tehran, Iran (Nasrabadi et al. 2008). 

 

 A study conducted in Conakry, Guinea found households and communities to be 

careless about waste disposal practices and recommended the promotion of 

environmental information and education, adoption of community action programmes on 

disease prevention and health promotion to enhance the comfort, environmental 

friendliness and safety of the community (Mamady 2016). 

 

A study in Olabisi Onabanjo University, Nigeria (Ifegbesan et al. 2017) confirmed the need 

for student-focused sustainability education to promote active environmental citizenship. 

Environmental education should be integrated into programme curricula and non-formal 

activities to enhance the understanding of the relationship between effective solid waste 

management practices on campus and sustainable human settlements. The skills, 

knowledge and disposition acquitted in this way would increase awareness and change 

the negative perceptions of students (Ifegbesan et al. 2017). 

 

However, education cannot act as a stand-alone measure, as noted in an early study by 

Mwanthi and Nyabola (1997) on knowledge and attitudes regarding solid waste 

management in Nairobi, Kenya. Education needs to be combined with the provision of 

infrastructure to deal with waste and promote a participatory approach (Mwanthi and 

Nyabola 1997). 

 

Although consumer attitudes are a dominant research theme, and the positive impact of 

education on attitudes of consumers is confirmed in various studies, Nzeadibe and Ajaero 

(2011) also highlight the impact of education on the attitudes of informal workers in the 

waste sector. Education on the contribution of the informal sector serves as a tacit 

acknowledgement of the work done by waste pickers and increases their perceived self-

confidence and attitudes towards their occupation. 

 

In a study conducted in Padang, Indonesia, Ulhasanah and Goto (2018) recommended 

that readiness for modification in a solid waste system and positive environmental 

behaviour should be fostered by enhancing the effects of law enforcement and 

environmental knowledge as a preliminary step before modifying the solid waste banking 
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system. The modified system is comprised of three components, namely a “fund” for 

economic benefits (including options such as micro credit finance and a waste credit card 

as a benefit of belonging to a waste bank), “utilisation” of treatment of waste (using waste 

to create value by waste banking, conversion to fertiliser, plastic pellets, crafts) and 

“nurture” for environmental education and encouragement (provision of training and 

environmental education in waste separation and fun activities, e.g. a children’s park, 

waste management website, environmental events and games and environmental 

seminars). The system aims to encourage pro-environmental behaviour and to accustom 

citizens to waste separation. In addition, it could also empower citizens to facilitate 

collaboration with local governments in the management of municipal solid waste. The 

authors also note that this system can be useful to other developing countries. 

 

2.7 Willingness to pay (WTP) 

Some authors argue that in developing countries adequate waste management services 

must require users to carry the full cost of service (Boadi and Kuitunen 2003). Murad and 

Siwar (2004) also recommend that citizens in Kuala Lumpur, Malaysia be requested to 

pay a realistic fee for better waste management services. 

 

A factor that influences willingness to pay for separate waste collection services is age 

(Mwanza et al. 2018b). Apart from age, it is income, number of children, quantity of waste 

generated and education that significantly affect WTP (Awunyo-Vitor et al. 2013). In the 

study conducted by Awunyo-Vitor et al. (2013) in Kumasi, Ghana, the amount households 

were willing to pay was influenced by income, quantity of waste produced, education, 

house ownership and the number of children in the household. In another study 

conducted in four major metropolitan cities in Ghana, Boateng et al. (2019) identified 

factors that predicted WTP. These included educational level, marital status, type of 

employment and region of residence. Women with senior high school, post-secondary 

and tertiary education were more willing to pay than women without formal education. 

This correlation between increased willingness to pay and education level was also noted 

in a study conducted in Macau (Song et al. 2016). Income, education, age and methods 

of disposing of waste available to the household were factors influencing willingness to 

pay for improved solid waste management in Eldoret, Kenya (Sumukwo et al. 2012). In a 

study in Hong Kong more than one third of the residents expressed their unwillingness to 
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pay the minimum waste charge (Yeung and Chung 2018). The Hong Kong study indicated 

that key factors affecting WTP include knowledge of residents about when landfills will 

reach capacity, degree of support for waste charge policy, amount of daily waste disposal, 

age and income (Yeung and Chung 2018). Yeung and Chung (2018) recommend strong 

and rigorous promotional and educational programmes to increase knowledge and 

improve attitudes towards recycling and they three proposed policies (waste charging, 

landfill extension and the development of new incinerators). They also suggested that 

low-income groups should be subsidised as far as the waste charge is concerned (Yeung 

and Chung 2018). In Macau the majority of respondents were positive about WTP and 

the probability for positive response increased with education level (Song et al. 2016a & 

b). 

 

 In a study conducted in Eldoret, Kenya, WTP was influenced by income, education, age 

and total disposal methods available to the household. The amounts residents were 

willing to pay indicated that they favoured improved waste management (Sumukwo et al. 

2012). Residents in Blantyre, Malawi also displayed a willingness to pay for solid waste 

management services with distance from disposal facilities being a significant factor. 

Higher income, younger age, higher education level all affect WTP (Ndau and Tilley 2018) 

Another determinant of WTP apart from income, age and education level, namely quantity 

of waste, was included in a study on WTP in Colombo 15, Sri Lanka (Addrell and 

Gunawardena 2020). Similarly, Ayenew et al. (2019), in a study conducted in 

Shashemene Town, Ethiopia, included the amount of solid waste generated as a 

determinant but also added bid value. As the bid amount was increased, the WTP 

decreased (Ayenew et al. 2019). In another study in four regional capitals in Ghana 

(Accra, Takoradi, Kumasi and Tamale), predictors of WTP included educational level, 

marital status, type of employment and region of residence (Boateng et al. 2019). 

Respondents in the study indicated that low income, economic reasons, inadequate 

collection frequency by waste management companies and the notion that government 

should pay for service delivery as well as poor service delivery in general were reasons 

for a lack of WTP. Any form of education was associated with higher WTP. The findings 

of a study in the City of Huancané, Puno, Peru by Quispe Mamani et al. (2021) indicated 

that education level, income, perception of generated pollution due to waste and the 

hypothetical price and satisfaction level with the solid waste management service were 
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factors influencing WTP. In a study conducted in Kuala Nerus subdistrict in Terengganu 

and Jelutong subdistrict, Northeast District in Penang, Malaysia, WTP was affected by 

monthly income, awareness of recycling, frequency of recycling involvement in the first 

district and gender, age, amount of last donation to a special fund for improved solid 

waste management services and frequency of involvement in recycling in the second 

district (Idris et al. 2021). Apart from household income, employment and house 

ownership affected WTP in a study conducted in Jolarpettai municipality, Tamil Nadu, 

India. A study of the WTP of Ugandan residents revealed that higher income and larger 

household size increased WTP for improved waste management services (Otai 2020). 

However, when respondents were already paying for services or had received waste 

management information, they exhibited a lower WTP. Age and gender did not influence 

WTP in this study. 

 

The willingness of contractors to pay for improved construction waste collection and 

disposal services are influenced by type of company, years of experience in construction, 

contractor’s size category, paid up capital, frequency of existing waste collection, source 

reduction practices and satisfaction levels regarding the existing waste collection and 

disposal services. There is an increase in willingness to pay if the company size category 

and paid up capital increase (Begum et al. 2007) A study conducted in Malaysia, by 

Begum et al (2007) found that government intervention for the sake of improved waste 

collection and disposal can take place through a gradual increase in landfill charges. 

Consequently, contractors will take measures to recycle. 

 

Willingness to pay for landfill mining as a means to conserve resources, energy and land 

was tested in a rural district of Greece. Damigos et al. (2016) found that although more 

than 95% of the respondents recognised the need for these programmes, only 25% of 

the respondents were willing to pay by means of increased tax. 

 

Aguadze (2020) found that preferences for particular payment channels expressed in 

WTP studies should be taken into account. In the study conducted in New Juaben 

Municipal Assembly, Ghana, more females indicated other forms of payment such as 

mobile money as their preference to pay for waste management service. 
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2.8 Barriers to waste management 

 

2.8.1 Financial barriers 

Waste management is quite costly in developing countries as a result of increased waste 

generation related to a growing population as well as an expanding economy, 

urbanisation and improving living standards (Filho et al. 2016). In terms of waste 

management, waste collection, transfer and transport account for between 20% and 95% 

of the total solid waste management budget. Waste management also involves high per 

capita infrastructure costs in Small Island Developing States such as Curacao because 

of the small size of the islands, high tourist impact on the environment and diseconomies 

of scale (Fuldauer et al. 2019). 

 

A deficit in financial capacity has a detrimental effect on municipal solid waste 

management (Hettiarachchi et al. 2018). Financial support from national governments 

and external funding are lacking (Filho et al. 2016; Yukalang et al. 2017) and, moreover, 

users may not be willing to pay for services or be able to pay user fees for waste collection 

(Filho et al. 2016). Inhabitants of poorer neighbourhoods often pay higher collection prices 

for private providers because of the higher costs based on difficulty of access to 

neighbourhoods, or economies of scale issues, or as a result of a lack of competition 

between providers (Hernández et al. 1999). 

 

An inability to collect revenue for services rendered because of an absence of 

infrastructure to collect fees also hampers waste management (Hettiarachchi et al. 2018). 

Hettiarachchi et al (2018) report that only 65% of Latin American and Caribbean 

municipalities bill for services. Deficits in revenue also impact negatively on planning for 

capital investments such as tools and equipment for better service delivery, better waste 

treatment technology and the enhancement of safety as well as human resource capacity 

(Hettiarachchi et al. 2018). 

 

Economic instruments are not used properly in developing countries. Gate fees in 

Greece, for example, were too low to cover good landfill operation, monitoring and 

aftercare. Gate fees should also be raised to pay for the installation of small-capacity 

waste treatment units (Boemi et al. 2010). In a study conducted in Thailand the waste 
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management fee collection proved to be et al problematic (Yukalang et al. 2017). 

Furthermore, budgets do not make adequate provision for waste management, 

modernisation, optimisation, capacity building or maintenance, and waste management 

plans are not implemented fully (Filho et al. 2016). 

 

The assumption that waste has no value was also highlighted (Yukalang et al. 2017).  

 

2.8.2 Infrastructure 

A study conducted by Filho et al (2016) indicates that poor infrastructure and a lack of 

collection equipment present a barrier to the development of waste separation 

programmes. This includes a lack of enough waste containers and other collection 

means, a lack of space for waste containers, narrow roads, steep gradients, unsurfaced 

roads unsuitable for use by standard collection vehicles. A lack of space for waste 

disposal has also hindered waste management progress in Small Island Developing 

States (SIDS). In terms of domestic infrastructural problems, South African households 

in urban areas report a lack of sufficient space to recycle and inconvenient recycling 

facilities (Strydom 2018). A study conducted in rural areas in the Western Cape also 

highlighted inappropriate storage as a challenge (Van der Merwe and Steyl 2005). A study 

conducted in Thailand indicated that space limitations were an obstacle. Other 

infrastructural issues identified by respondents were a lack of waste collecting points, 

limited access to waste bins and improper waste separation facilities (Yukalang et al. 

2017). Underdeveloped infrastructure also contributed to stalled progress in waste 

management in SIDS (Fuldauer et al. 2019). Moreover, in Europe and most of the 

developed world aged or outdated infrastructure related to insufficient maintenance and 

the inherent limitations of applied technologies present a challenge. This is exacerbated 

by the requirements of the circular economy (Kirkman and Voulvoulis 2017). Another 

tendency that inhibits innovation and change in waste infrastructure is the focus on mere 

regulatory compliance to meet targets and avoid fines rather than on sustainability. 

Kirkman and Voulvoulis (2017), for example, note how processed waste was exported 

since it was the cheapest option to ensure compliance. In addition, allowing outsourcing 

of services with concomitant reduced involvement can stunt the development of 

infrastructure. Jaccoud and Magrini (2014) indicated that the option of outsourcing and 

the attendant reduced involvement of port authorities did not stimulate the establishment 
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of port installations to receive wastes and thus defeated the goals of the MARPOL 

Convention 1973/1978 and Brazilian legislation. 

 

Resistance to infrastructure development due to potentially detrimental health and 

financial concerns also presents a challenge. It also delays the planning approval of new 

facilities. Hence, public perceptions play an important role in waste management decision 

making: it affects the infrastructure that can be put in place and the success of the 

implementation (Kirkman and Voulvoulis 2017). This is also confirmed in a study 

conducted in Kisumu, Kenya where skips were placed at waste transfer points, but 

without the collaboration of the community or informal waste pickers. The skips rusted, 

were not of a suitable number and size, and were not replaced. In addition they were not 

emptied successfully and were vandalised or stolen. Currently the areas where skips 

were located have become informal dumps and serve as secondary collection points for 

waste picker entrepreneurs (Kain et al. 2016). 

 

2.8.3 Technological barriers 

Developed countries utilise advanced waste management technologies bolstered by 

government investment in solid waste management. In less developed and developing 

countries cheaper waste disposal technologies are used because of the lack of or 

inadequate government investment (Mmereki et al. 2016). Filho et al. (2016) point to the 

difference in waste types generated in developed and developing countries, the volume 

and applied treatment and composition as reasons for the ineffectiveness of imported 

technology solutions. Moreover, advanced technologies (for example, vehicles, 

equipment for collection, treatment and disposal) are experienced negatively in 

developing countries, since they are not suited to local conditions. Adaptation to 

requirements of the context and additional resources for adaptation as well as human 

resource capacity are needed (Boemi et al. 2010; Filho et al. 2016). For example, in 

countries with underdeveloped technology, like Greece, technology transfer from other 

European countries will not provide the answer. 

 

2.8.4 Social and political barriers 

Some barriers to solid waste management such as population growth are difficult to 

address. In some instances, budget allocations only cover permanent residents and non-
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permanent residents are not taken into account, as indicated by a study conducted in 

Thailand (Yukalang et al. 2017). Lack of political will is widespread in Latin American 

countries in terms of the pursuit of integrated waste management plans, although these 

are necessary for the business sector (Filho et al. 2016). Lack of decision making on the 

construction of solid waste management facilities because of their financial and political 

cost, and lack of motivation or awareness, proved to be a challenge to the government in 

Greece. Funding was also not used to develop more integrated solid waste management 

solutions, but spent only on new landfills and transfer stations. Effective coordination 

among all levels of government in solid waste management also presents a challenge, 

as is evident from the findings of He et al. (2018) in a study on policy-making coordination. 

They concluded that weak coordination between policy subjects can be related to 

“fragmented authoritarianism”, which leads to inter-ministerial competition and power 

struggles, even though the coordination of policy tools may be strong (He et al. 2018). 

Local governments also lack flexibility and, along with bureaucratic procedures, this 

results in delays. Construction of solid waste management plants are also met with 

negative responses complicated by political interests (Boemi et al. 2010). In a study in 

Thailand respondents also perceived that politicians feared making unpopular decisions 

about waste disposal sites because it could hamper their re-election (Yukalang et al. 

2017). The legal status of solid waste management authorities needs to be modernised 

and their human resources need to be improved. In particular this is necessary so that 

cost-efficient gate fees can be applied, long- and medium-term business plans can be 

developed, participation in EU-funded projects can be successful, collaboration with other 

local authorities and public private partnerships can be enhanced (Boemi et al. 2010). 

 

2.8.5 Planning 

Although there may be waste management plans in existence, their application and 

implementation are not guaranteed (Filho et al. 2016). A study conducted in Thailand 

indicated that a lack of or poor planning was identified as a challenge (Yukalang et al. 

2017). In a comparative analysis of solid waste management in developed, developing 

and lesser developed countries Mmereki et al. (2016) concluded that not enough time is 

spent on the development of solid waste management plans. Plans ought to be clear, 

comprehensive and cohesive, and they require integrated design and philosophies for 

transformation and sustainable implementation. Developed countries seem to perform 
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well in this regard (Mmereki et al. 2016). 

 

A fragmented approach to planning in general, such as unplanned and unstructured 

expansion of urban areas, has a negative impact on logistics and subsequently also on 

the provision of municipal solid waste management (Hettiarachchi et al. 2018). In SIDS a 

fragmented approach to planning did not allow for stakeholder target setting and 

envisioning of sustainable outcomes and this caused a disconnect between infrastructure 

development management and users (Fuldauer et al. 2019). 

 

Since waste management is such a complex issue in urban areas, and particularly in 

developing countries, a coherent waste planning and waste management policy is crucial. 

Dos Muchangos et al. (2015) conducted a study in Maputo, Mozambique and 

differentiated between influential/causal and dependent/affected barriers to be taken into 

account when decision makers design effective policy improvement strategies. The 

authors recommend that the former should be prioritised, because they have an important 

influence on waste policy and can be considered as the root causes of the second group 

of barriers. Influential barriers include weak waste management institutional structures, 

inadequate application and enforcement of the law, political interference and the absence 

of effective mechanisms to encourage active involvement from other stakeholders. These 

all amount to governance challenges. If such governance challenges can be addressed, 

a number of practical measures should implemented to achieve economic sustainability; 

these include effective waste handling technology, effective education to influence 

behavioural change, introducing robust monitoring procedures as well as information and 

performance assessment systems, promoting voluntary initiatives and public participation 

to enhance a sense of ownership, and including community-based programmes in the 

waste policy (Dos Muchangos et al. 2015). 

 

2.8.6 Administration 

Solid waste management administration presents challenges that must be addressed in 

developing countries as part of a holistic approach, including monitoring and assessment 

of waste management programmes (Mmereki et al. 2016). 

 

Government oversight is necessary to address health threats related to the environment, 
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but in developing countries this is costly and is often absent (Martinez and Bowen 2012). 

A case in point is the Nejapa project entailing a Clean Development Mechanism validated 

greenhouse gas emissions reduction plant on the landfill in El Salvador. There are no 

regulations which dictate air and water quality measurement and the community reported 

a variety of health related problems (Martinez and Bowen 2012). Moreover, since there 

was no legislation or oversight, accountability for the promised social commitment 

presented a challenge (Martinez and Bowen 2012). 

 

2.8.7 Capacity 

 Institutional capacity is stronger in developed countries compared to developing 

countries (Mmereki et al. 2016). Mmereki et al (2016) highlight aspects such as leaders’ 

interest, budget, accountability, poor policy performance, transparency, management 

structures and commitment of local authorities as institutional weaknesses. Hettiarachchi 

et al. (2018) and Boemi et al. (2010) add that waste management in developing countries 

is hampered by the lack of knowledge about treatment systems, as well as lack of 

technical skills and organisational capacity. Local authorities do not always have the 

capacity to manage natural resources and to use appropriate measures to address 

environmental concerns. Some solid waste management facilities in Greece were a case 

in point, disposing of treatment residues onto land or into water (Boemi et al. 2010). 

 

This lack of skill is exacerbated by the negative associations with the profession of solid 

waste management and waste workers (Filho et al. 2016). These authors further point 

out that in some parts of Latin America working in solid waste management is not viewed 

as honourable. Consequently, there is a shortage of personnel skilled in waste 

management in municipalities and this deficiency intensifies the inability of municipalities 

and communities to launch new projects to modernise and optimise waste management. 

 

2.8.8 Engagement and participation 

Limited collaboration between stakeholders is one of the reasons behind ineffective 

management of solid waste (Mmereki et al. 2016). 

 

In a study conducted in Thailand, lack of participation was signalled by lack of 

engagement in waste separation activities, the failure to attend community meetings on 
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the management of domestic waste, and ignoring anti-litter signs. Moreover, there was 

also a lack of cooperation between stakeholders like the local government and important 

institutional role players (Filho et al. 2016; Yukalang et al. 2017). Lack of scientific 

knowledge and information guidance hindered public participation and engagement with 

MSWPs in China. As He et al. (2018) concluded, public participation is merely tokenistic 

and consequently encourages the public to think that municipal solid waste problems are 

the duty and responsibility of national governments and that the public are not expected 

to contribute. A lack of cooperation was also highlighted as a major factor that can 

contribute to poor waste management policy performance, as indicated by a study 

conducted in Maputo City, in the Republic of Mozambique (Dos Muchango et al. 2015). 

 

The integration and formalisation of the participation of the informal sector is important 

due to the contribution this sector makes to waste disposal in BRICS countries 

(Gonçalves et al. 2018). Filho et al. (2016) also confirm that the informal waste collectors 

and recyclers play a pivotal role in the value chain, but that authorities do not recognise 

their potential. The informal sector can enhance the success of sustainable waste 

management in developing countries. Therefore, legal recognition of waste pickers and 

collaboration with all community-based stakeholders are important. The failure to 

recognise informal recycling networks has, for example, been an issue in Ecuador 

(Hernández et al. 1999). 

 

A study conducted in Botswana (Bolaane 2006) confirmed that recycling initiatives do not 

take into account the perceptions and attitudes of municipal officials and the public 

towards recycling schemes. In spite of the recycling awareness of these key stakeholders, 

municipal officials in Gaborone do not embrace waste management reforms, nor do the 

public participate in recycling initiatives. Constraints hindering municipal officials from 

participating in reform include limited human, transport and financial resources, the small 

likelihood of self-financing organised recycling, and the limited knowledge and practical 

experience of municipal officials. Public participation was limited by weak direct economic 

incentives and the absence of visible recycling centres. In addition, the public tend to 

favour separating out materials with known markets and noteworthy financial value. To 

enhance awareness and public participation in recycling in Gaborone, public education 

and direct incentives must be utilised. Multiple stakeholders must also be involved 
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including NGOs, households, and the private and public sectors. Bolaane (2006) also 

noted that limitations hindering the acceptance of reform measures among municipal 

officials included stagnant attitudes, knowledge and practical experience, which decrease 

the likelihood of the promotion of people-centred approaches. 

 

2.8.9 Structure and systems 

Mmereki et al. (2016) highlight the lack of adequate institutional structures as one of the 

main weaknesses of solid waste management in developing countries. 

 

Management of solid waste necessitates efficient structures (Gonçalves et al. 2018). In 

particular, management of solid waste necessitates efficient administrative and technical-

operational structures (Gonçalves et al. 2018) Moreover, services need to be 

decentralised with clear role and responsibility allocations. Institutional structural 

weakness can contribute towards poor waste management policy performance, as 

indicated by a study conducted in Maputo City, in the Republic of Mozambique (Dos 

Muchango et al. 2015). 

 

2.8.10  Inappropriate collection methods 

In a systematic literature review on urban solid waste management in BRICS countries 

Gonçalves et al. (2018) concluded that the collection stage of solid waste management 

and inappropriate storage are challenges. This was also the conclusion regarding cities 

in developing countries, as indicated by a study conducted in Abuja, Nigeria (Abubakar 

2017). A study conducted in rural areas in the Western Cape also highlighted 

inappropriate collection as a challenge (Van der Merwe and Steyl 2005). Irregular waste 

collection was raised as an issue in a study conducted in Thailand (Yukalang et al. 2017). 

Another related challenge in Thailand is caused by inadequate waste collection vehicles 

that have to transfer large volumes of waste over a significant distance to the landfill site 

(Yukalang et al. 2017). 

 

Traditional collection practices remain commonplace in many countries in Latin America 

and the Caribbean. Formal separation for recycling is practised on a small scale and 

formal means of recycling account for only 2% of the municipal solid waste management 

methods. Consequently the volume of recyclables ending up in landfills and dumps is 
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quite large. In addition, organic content which can be used for compost or biogas 

production can generate revenue (Hettiarachchi et al. 2018). 

 

2.8.11  Inappropriate disposal 

Gonçalves et al. (2018) indicated that irregular disposal presents a challenge in BRICS 

countries. A study conducted in rural areas in the Western Cape also highlighted 

inappropriate disposal strategies as a challenge. Disposal sites were not strategically 

located, nor were they appropriately constructed or operated (Van der Merwe and Steyl 

2005). 

 

2.8.12  Awareness 

Certain populations show a general awareness of waste problems, as found by Tartiu 

(2011), who conducted a case study among students at the Bucharest Academy of 

Economic Studies. However, these students requested more information, updates and 

reminders about waste management practices. In particular the knowledge and 

awareness of decision makers in BRICS countries needs to be improved (Gonçalves et 

al. 2018). 

 

A lack of public awareness, motivation and education as well as a lack of consistent efforts 

to raise awareness on the benefits of waste separation were among the reasons listed 

for non-compliance in cities in India (Joseph et al. 2012). 

 

The lack of knowledge of the public hinders public participation, as was found in China 

as the public is not provided with details of MSWPs (He et al. 2018). Kirkman and 

Voulvoulis (2017) also confirm that the public need a basic understanding of science, its 

achievements and limitations, since virtually all public policy issues have scientific or 

technological implications. Citizens must also be able to make informed decisions. 

Ultimately, an increase in knowledge could enhance public communication, engagement 

and participation. 

 

A lack of knowledge not only hinders public participation in planning and decision-making, 

but also participation in household waste management. Strydom (2018) also found a lack 

of knowledge of recycling in South Africa households. In a study conducted in Thailand, 
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poor communication on waste management facilities, lack of information and distribution 

of information via inappropriate media contributed to a lack of awareness and 

consequently engagement (Yukalang et al. 2017). 

 

2.8.13  Attitude 

Urban South African households associate dirtiness and untidiness with recycling and 

consequently their attitude to the practice presents a barrier (Strydom 2018). In Thailand 

residents, entrepreneurs and local municipality staff displayed negative attitudes towards 

recycling and waste management. Negative attitudes included lack of concern for waste 

management, blaming others for bad waste management practices and a perception that 

effective waste management presents an unsolvable problem (Yukalang et al. 2017). 

 

2.8.14  Risks 

Since solid waste management practices involve manual handling tasks, the occupational 

risks, in particular muscular-skeletal disorders, and other safety and health risks such as 

diarrhoea, viral hepatitis and obstructive and restrictive disorders present a barrier to solid 

waste management. These hazards also have a major impact on informal waste 

collectors as is evident from a study conducted in the informal sector of Gweru, Zimbabwe 

(Jerie 2016) and a South African systematic literature review  (Schenck et al. 2016). 

 

A study conducted in Tanzania and Zambia (Foster et al. 2012) pointed out that women 

employees in waste management collecting waste or sweeping streets face health risks 

due to exposure to hazardous waste. In most cases protective gear was lacking. In 

addition, street sweepers are exposed to risks caused by traffic and dangerous conditions 

when they are sweeping streets at night (Foster et al. 2012). 

 

2.8.15  Legislation and policy 

Earlier literature on developed countries such as New Zealand and the USA revealed 

problems with initial waste management legislation (Boyle 2000; Clark et al. 2006). 

Pertinent were a lack of coordination on national level leading to inconsistent waste 

management standards (Boyle 2000). A review on construction and demolition waste in 

the USA (Clark et al. 2006) also confirmed that a lack of federal definitions or 

management for a specific waste stream leads to inconsistent definitions and regulations, 
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which may indicate uncertainty about the environmental risks associated with certain 

types of waste. For example, Clark et al. (2006) suggested that inconsistent liner and 

groundwater requirements might signal a lack of clarity about the environmental risk of 

construction and demolition waste in landfills. The authors recommended that federal 

regulations or guidance could address these concerns and provide standardised 

environmental protection, particularly for landfills. The study also emphasised that 

legislative review is prompted by progressive information about the effects of certain 

waste streams. Legislative review may also be necessary where it must be aligned with 

requirements in subsequent general legislation on solid waste management, for example, 

the Solid Waste Management Plan relating to Brazilian Ports (Jaccoud and Magrini 2014). 

Apart from coordination problems, a plurality of legislation originating from different 

entities can also create a complex regulatory framework that is difficult to apply. The 

Brazilian legislation and regulations on port solid waste management provides an 

example (Jaccoud and Magrini 2014). 

 

Other issues include policy hindering coordination, ineffectiveness of legislation in 

managing waste and curbing pollution, lack of legislation on or vagueness regarding 

specific areas, e.g. hazardous waste (Boyle 2000). 

 

In many developing countries legislative documents, policies and regulations reflect those 

in developed countries. Filho et al. (2016) list the “Rules on Waste Separation at Source” 

in Thailand, “Solid Waste and Public Cleansing Management Act 2007” and “Solid Waste 

and Public Cleansing Management Corporation Act 2007” in Malaysia, the “Law on the 

Prevention and Control of Environmental Pollution by Solid Waste 2005” and “Standard 

for Pollution Control on the Landfill Site for MSW 2008” in China as examples. Inadequate 

legislation was also noted as a barrier in a study conducted in Thailand (Yukalang et al. 

2017). In addition, non-operational laws and policy increase waste generation (Bello et 

al. 2016). Furthermore, the implementation and consistency of waste policies and weak 

enforcement present a global challenge (Mmereki et al. 2016; Filho et al. 2016; Yukalang 

et al. 2017). For example, in Indonesia, Cambodia and Vietnam law enforcement is 

lenient and lacks political support (Filho et al. 2016) The absence of practices and policies 

and ineffective enforcement have a detrimental effect on planning (Mmereki et al. 2016; 

Yukalang et al. 2017). Greece, for example, suffered from a lack of mechanisms to control 
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compliance with water regulations (Boemi et al. 2010). In the SIDS a lack of regulations 

and poor planning also hinders progress in waste management (Fuldauer et al. 2019). 

 

 Legislation and policies also need to be evaluated in terms of the inhibiting effect they 

could have on collaboration with the private sector. Bello et al. (2016) point out that private 

actors with adequate resources who are willing to participate in waste management have 

been prevented from doing so by some by-laws which relegate all waste management 

responsibilities to the government. 

 

2.9  Approaches to management of solid waste 

 

2.9.1 Introduction 

According to Mohee and Bundhoo (2015), integrated solid waste management seems to 

be the popular approach to waste management. Somaroo and Gukhool (2015: 218) 

define it as “the selection and application of suitable techniques, technologies and 

management programmes to achieve specific waste management objectives and goals”. 

The six key functional elements of integrated solid waste management system are (1) 

waste generation, (2) waste handling, separation, storage and processing at source, (3) 

waste collection, (4) transfer and transport, (5) waste separation, processing and 

transformation and (6) waste disposal (Mohee and Bundhoo 2015). Waste management 

strategies address these elements but are subject to a preferred hierarchy which ranks in 

order of priority (1) source reduction, (2) recycling, and (3) waste transformation and 

disposal (Somaroo and Gukhool 2015). In the following overview of approaches to the 

management of solid waste, the six key functional elements and waste hierarchy will be 

used as organisational principles in conjunction with other categories that emerge in the 

literature. 

 

2.9.2 Waste prevention and generation 

2.9.2.1 Scope of waste generation 

Aguadze (2020), drawing on Momoh and Oladebeye (2010) defines waste generation as 

those activities prompted by the identification of materials as without value by discarding 

them or gathering them for disposal. Although the following statistics and projections are 

not comprehensive, they give an indication of the waste generated in the Global South, 
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North America and Europe. In America in 2013, 254 million tons of waste was generated 

– or 2 kg of waste per person per day (Mozo-Reyes et al. 2016). In 2010 the daily 

municipal solid waste volume generated in Latin America was estimated at 436 000 

tonnes, which amounts to 0.93 kg/person/day. However, Uruguay at 0.11 kg/person/day, 

and Bolivia, at 0.33 kg/person/day deviated from the average and had the lowest 

generation rates. Conversely, Guatemala exceeded the waste generation rate per 

person, averaging the highest rate in the region of 2 kg/person/day (Filho et al. 2016). In 

a study conducted in 2018 which included the Caribbean, municipal solid waste amounted 

to 1.09 kg/capita/day (Hettiarachchi et al. 2018), which was comparable to waste 

generated in Eastern Europe and the MENA region, but higher than the rate in Africa and 

lower than the rate of the OECD. The developing country with the highest volume of 

municipal solid waste compared to other countries is China. The total volume of municipal 

solid waste amounted to 179.36 tons in 2011 and is expected to increase to 480 million 

tons in 2030 (He et al. 2018). 

 

In the Baltic States (Estonia, Latvia and Lithuania), the new EU members, the amount of 

municipal waste generated was much less at 450 kg/person/year compared to other more 

developed EU states (Filho et al. 2016). 

 

2.9.2.2 Factors impacting waste generation 

In a study by De Morais Vieira and Matheus (2018) conducted in Brazil rurality was not a 

significant factor linked to waste generation. Size of population did not have an impact on 

municipal solid waste generation. Significant factors were education and economic status 

(income per capita had the second highest correlation with waste generation). However, 

the factor that had the highest correlation with waste generation was inequality. De Morais 

Vieira and Matheus (2017) note, with reference to Dorling (2017), that levels of inequality 

also impacted on municipal solid waste management in high-income countries. This 

correlation between municipal solid waste generation and high inequality can be ascribed 

to the stimulation of consumption and the subsequent waste production in societies with 

higher inequality (De Morais Vieira and Matheus 2018). Conversely, countries with less 

inequality such as Sweden and Japan had higher recycling rates. However, De Morais 

Vieira and Matheus (2018: 83) caution against the use of inequality as an independent 

factor: “Inequality ultimately complements income or other economic status; it 
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summarises income distribution in society and social dynamics that encourages waste 

generation, limits access and hinders policy implementation. Inequality must not be used 

by itself …”. Ultimately, unequal conditions may be addressed by differentiated policies, 

e.g. differentiated taxes. 

 

2.9.2.3 Historical research trajectory 

The focus on waste prevention in research during the latter half of the twentieth century 

was promoted by the increase in waste during the past century. In addition, waste 

treatment and disposal became more expensive. Initially, research concentrated on the 

role of waste prevention activities and highlighted the benefits of waste prevention, 

namely, cost savings, litter prevention, conservation of natural resources and the 

reduction of the negative effects of consumption on the environment (Hutner et al. 2017). 

Waste characterisation studies have become more prevalent and bring waste generation 

into the spotlight. 

 

2.9.2.4 Definition or waste prevention 

In terms of the waste hierarchy, waste reduction has precedence (Hutner et al. 2017). 

However, the emphasis has mostly been on recycling and enhanced waste disposal 

management, goals that contribute to but that are not themselves sufficient to achieve 

long-term sustainability (Cecere et al. 2014). As Cecere et al (2014: 164) note, “the real 

objective should be to reduce the amount of waste being produced, in both relative and 

absolute terms”. Achieving this objective is challenging because targets on waste 

prevention are fairly recent, and the economy does not prioritise achieving environmental 

goals ((Hutner et al. 2017; Cecere et al. 2014). Waste prevention is expensive and involves 

far-reaching changes in behaviour and life styles (Cecere et al. 2014). 

 

Karbalaei et al (2013) define the waste prevention behaviour as people’s purchasing 

behaviour that is difficult to change, and their preference to use personal and reusable 

items instead of disposable items. This definition is reminiscent of other formal and 

conventional definitions employed by, for example, the Organization for Economic 

Cooperation and Development (OECD) and the European Waste Framework Directive 

(Corvellec 2016). In terms of the OECD definition waste prevention takes place before 

products or materials can be labelled as waste and encompasses the reduction of the 
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quantity and hazardous nature of the latter, waste avoidance, “material and product 

reduction at source, or reuse. Recycling, however, is also categorised as waste 

minimization. The European Waste Framework adds the action of product life span 

extension and emphasises the reduction of negative consequences on the environment 

and human health (Corvellec 2016). 

 

In practice, the notion of waste prevention is wider in scope than the conventional 

definitions. The broader conceptualisation of waste prevention encapsulates the product 

lifecycle as a whole, and recycling plays a role since it reduces waste at landfill and also 

entails the extraction of raw materials (Corvellec 2016). In terms of general consumer 

perspectives, households perceive recycling as prevention and the terms waste 

‘prevention’, ‘reduction’, or ‘minimisation’ are used interchangeably. Different countries 

also use various definitions of waste prevention and may, for example, include or exclude 

composting as a waste prevention action. Based on this discrepancy between formal 

definitions and conceptualisation in practice, Corvellec argues for a performative 

definition of waste prevention that is more reflective of a changing and diverse context 

and a “multisided social change process” (Corvellec 2016: 9). Following an analysis of 51 

Swedish waste prevention initiatives, he concludes that waste prevention mainly 

encompasses three activities: “raising awareness about the need to prevent waste, 

increasing material efficiency, and developing sustainable consumption” (Corvellec 2016: 

6). Although a wider conceptual approach to waste prevention (e.g. in terms of the 

performative definition discussed above) allows greater sensitivity in addressing a 

changing and heterogenous context, waste prevention behaviours should be 

distinguished where motivation is concerned. Not all behaviours associated with waste 

prevention are driven by the same factors and might in fact be associated with opposing 

motivations, for example, waste reduction and recycling (see, for example, Cecere et al. 

2012). 

 

Hutner et al (2017) schematized types of waste prevention within the framework of the 

phases of the product life cycle. In the pre-use phase reduction at source and substitution 

can take place during design and production. Consumers can also substitute products 

with alternatives that comply with the requirements for waste prevention, if the product is 

available through retail. Intensification (e.g. sharing, prolonged or exhaustive use through 
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repair, donation and change in consumption patterns) is a waste prevention measure 

during the use phase. During the end-of-use phase users can opt for lifetime extension 

by reuse (which may include checking, cleaning, repairing and remanufacturing) (Hutner 

et al. 2017). 

 

2.9.2.5 Benefits of waste prevention 

A modelling study based on a lifecycle perspective indicated that waste prevention does 

not have a major direct impact on the environmental profile of waste management 

systems unless avoided production is taken into account (Gentil et al. 2011). Food waste 

prevention results in the largest environmental impact saving and, as far as low-tech 

systems depending on landfilling are concerned, prevention leads to more benefits 

compared to high-tech waste management systems based on high energy usage and 

material recovery (Gentil et al. 2011). 

 

2.9.2.6 Barriers to waste prevention 

Some researchers have concluded that general waste prevention attempts and the 

reduction of collected municipal waste are unsuccessful (Wiesmeth et al. 2018, with 

reference to Tencati et al. 2016 and Andersson and Stage 2018). Research indicates that 

the implementation of waste prevention measures has been challenging because of the 

lack of environmental awareness, the lack of incentives to drive action, inadequate data, 

the reduced importance of repair and reuse ascribed to shortened innovation cycles, 

product devaluation in modern society and the conflation of waste prevention and 

recycling by consumers (Hutner et al. 2017; Johannson and Corvellec 2018), lack of 

knowledge, standards, resources, social norms, financing, organisational capacity and 

lack of waste management (Johansson and Corvellec, 2018). Since research on policy 

seems to be scarce, it is difficult to gauge the effect of policy on the implementation of 

waste prevention strategies (Johansson and Corvellec 2018). 

 

The literature indicates that the current consumption patterns of consumers, the lack of 

information and awareness, and concerns about the effectiveness of waste prevention 

measures, high costs of implementation, negative consequences for industry and the 

conflation of waste prevention and recycling are barriers to the implementation of effective 

waste prevention strategies. Hutner et al (2017), in a study on waste prevention in 
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Bavarian municipalities, differentiate between seven potential barriers, consisting of soft 

and hard barriers, complemented by a miscellaneous category of other reasons. Hard 

barriers include high financial costs, inadequate availability of personnel and resources, 

and legal restrictions. Soft barriers include low acceptance, unknown or unrecognised 

waste prevention measures and ineffective waste prevention activities. Reasons for low 

acceptance included lack of general environmental awareness, lack of motivation to 

engage, and concerns about existing conflicts of interest. Motivational issues include 

scepticism about the validity of waste prevention as an option for local authorities that rely 

on paper and plastic as secondary resources, lack of economic and legislative incentives, 

and the insecurity of recognition of individual contributions. Where conflicts of interest are 

concerned, waste prevention may conflict with political agendas and the design of the 

current societal and economic system (Hutner et al. 2017). 

 

2.9.2.7 Perceptions of waste prevention, generation and diversion 

Benyam et al.(2018) examined perspectives on the generation, diversion and prevention 

of domestic food waste with the aim of informing local government policy. Consumers 

faced with choices between home/backyard composting, community composting, 

residential food waste collection programmes and prevention options entailing education 

programmes to prevent over-purchasing and over-consumption expressed a preference 

for home / backyard composting and education. 

 

2.9.2.8 Causes of waste prevention 

A categorisation of the causes of waste prevention behaviour highlights four aspects: 

attitudinal, contextual factors, personal capabilities and habits, and routines (Bortoleto et 

al. 2012). 

 

2.9.2.8.1 Motivation to participate in waste prevention, minimisation and recycling 

Although the packaging industry and economic factors have an impact on waste 

reduction, individuals play an important role in waste prevention by reducing consumption 

and reusing, reselling or sharing products (Karbalaei et al. 2007; Cecere et al. 2014). 

 

Until recently there was a dearth of literature on waste prevention behaviour (Bortoleto et 

al. 2012; Karbalaei et al. 2013; Corsini et al. 2018). Some studies focused on accepted 
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reduction-reuse behaviours (Bortoleto et al. 2012) and have a limited scope, 

concentrating on specific problematic issues such as marine litter (for example 

Gusmerotti et al. 2016), cited by Corsini et al 2018  and food waste (for example Quested 

et al 2013, cited by Corsini et al 2018). Other older studies address incentives and the 

potential for the reduction of municipal solid waste (Wiesmeth et al. 2018), the benefits of 

waste prevention (Wiesmeth et al. 2018). Further research related to waste prevention 

behaviour is important because it might indicate how to increase waste prevention 

activities and how to shape policies and strategies into more effective tools (Corsini et al. 

2018). 

 

Earlier studies on waste prevention behaviour highlighted environmental values, attitudes 

with an emphasis on moral obligation and concern with respect to the environment, and 

the notion of active citizenship centred on rights and responsibilities, acceptance of 

personal responsibility, awareness and need (Bortoleto et al. 2012). Bortoleto et al. (2012) 

also examined which factors significantly impact waste prevention behaviour and 

concluded on the basis of a model of prevention constructed by merging attitude-

behaviour theories that personal norms and perceived behaviour control are the main 

predictors. 

 

Personality traits, cognitive styles and emotional intelligence play an important role in 

predicting waste prevention behaviours (Abdollahi et al. 2015; Karbalaei et al. 2013). In 

particular, greater hardiness, emotional intelligence, internal locus of control, and higher 

age were good predictors of positive waste prevention behaviours in university students 

and should be utilised in the construction of environmental theories and models; this 

would have a positive impact in programmes including behavioural modification and 

interventions (Abdollahi et al. 2015). In addition to locus of control,  effective problem-

solving confidence, approaching style and personal control style predicted better waste 

prevention behaviour (Karbalaei et al. 2013). 

 

Corsini et al. (2018) studied the determinants of specific waste prevention behaviours, 

namely the avoidance of buying products that are disposable or that have excessive or 

unnecessary packaging, or the decision to repair items to increase their lifespan. In terms 

of the five determinants of behaviour explored (awareness about the consequences, 
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personal norms, attitude towards waste prevention, perceived behavioural control, and 

social norms) they found that awareness of consequences is an important determinant of 

waste prevention behaviour and confirmed a positive relationship between attitudes and 

behavioural control. 

 

In economics literature researchers have also in the past decades explored how 

household behaviour has influenced and can influence diversion of waste from landfills. 

This shift in acknowledging the significance of non-monetary motivations of human 

behaviour is a response to earlier work done by psychologists and sociologists. In 

particular, economists started to investigate new models of motivations for interpreting 

individual actions not premised on the pursuit of self-interest (Gilli et al. 2018). Cecere et 

al. (2014) investigated the role of intrinsic and extrinsic motivations related to waste 

management behaviour based on a large EU consumer survey focusing on food waste 

prevention. They found that intrinsic motivations, and in particular altruistic motivation not 

automatically correlated with economic incentives or social norm pressure, are significant. 

In this regard waste reducers differ from recyclers, since the latter might express visible 

and social green preferences by opting to buy recycled goods. These varied responses 

should be taken into account where policy interventions are concerned. Waste reducers 

and recyclers also respond differently to economic incentives. Waste reducers 

responding to intrinsic motivations can react negatively when a monetary incentive is 

provided in cases where a previously non-monetary relationship existed, unless the waste 

reducer is provided with a choice between opting for economic rewards for themselves 

or monetary support for environmental causes (Cecere et al. 2014). Gilli et al. (2018) 

confirmed the correlation between intrinsic motivations and minimisation behaviour, but 

extended the scope of waste streams beyond food waste. Their research also highlighted 

the difference between recycling and other minimisation behaviour: extrinsic motivation 

is more relevant where recycling behaviour is concerned and the former increases the 

likelihood of the latter. 

 

2.9.2.8.2 Demographic and socioeconomic factors 

In a study done in Ethiopia demographic factors like age, education, household size and 

gender did not seem to have a significant impact on waste disposal choices. Increased 

household income, however, was associated with less illegal dumping, and willingness to 
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pay informal waste pickers and private workers to carry out waste disposal (Tadesse et 

al. 2008). In Dhanbad district, in the Jharkhand state of India, the middle socioeconomic 

group and lower-middle socioeconomic group generated more waste compared to the 

high socioeconomic group, because the former two groups have more members in a 

family. In particular, the medium socioeconomic group generates the maximum waste 

(Khan et al. 2016). 

 

2.9.2.8.3 Policy considerations 

Johansson and Corvellec (2018) studied the objectives and measures of European and 

Swedish national and municipal waste prevention plans, namely the European 

Commission’s Waste Framework Directive (2008), the EPA’s Waste Prevention Program 

that provides guidance to Sweden on national level, and five Swedish municipal plans 

dating from 2011 to 2016. They concluded that waste prevention objectives and 

measures do not address consumption as the underlying driver of waste generation. In 

addition, waste prevention plans focus equally on the improvement of waste handling and 

waste prevention at source and concentrate on lesser waste streams, in particular on 

food waste. Measures tend to be soft rather than rigid constraints; they do not provide 

clarity on incentives and sanctions, and the measures are left to the market rather than 

the control of planners (Johansson and Corvellec 2018). 

 

2.9.2.9 Strategies to enhance prevention and minimise generation 

2.9.2.9.1 Local government 

With the increased importance of waste prevention, reliable methods to monitor, measure 

and evaluate its benefits become vital. Lasaridi et al. (2015) designed a web-based tool 

(the WASP tool) that enables local authorities to select and implement optimum waste 

prevention programmes and implement the European Waste Framework Directive. The 

tool is based on lifecycle thinking and has been tested in two Mediterranean countries, 

Greece and Cyprus. The tool works with local data such as population and waste 

production per capita and incorporates local authorities’ preferences in terms of the 

design of their waste management policies and strategic goals. 

 

2.9.2.9.2 Commercial 

Measures to decrease waste in commercial environments have been investigated. Nessi 
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et al. (2014) studied the use of liquid detergents (laundry detergents, fabric softeners and 

dishwashing detergents) through self-dispensing systems in Italian retail stores by means 

of a lifecycle assessment. This waste prevention measure proved to be highly effective in 

eliminating single-use plastic containers but is dependent on an optimal number of uses 

of refillable containers (10–15 uses). 

 

2.9.2.9.3 Households 

Although waste prevention through reduction and re-use is paramount in the waste 

hierarchy, measuring the amount of waste prevented is challenging. Methods used to 

quantify waste prevention in households include self-weighing, monitoring or reporting; 

use of waste collection round data, use of control and pilot groups, attitude and behaviour 

studies, point-of-sale data and hybrid approaches (Matsuda et al. 2018). Matsuda et al. 

(2018) monitored waste prevention and recycling activities in Kyoto city. In particular, they 

measured prevention of plastic shopping bag use, prevention of wasted untouched food 

and leftovers, prevention of PET bottle use and non-rechargeable batteries. To measure 

the amount of prevented household waste, they investigated relative change from a 

baseline year, absolute change from potential waste generation and absolute number of 

activities. They concluded that setting a baseline is a significant component of waste 

prevention evaluation and that specific policies or campaigns can be more effectively 

measured by monitoring relative change from a baseline year. In comparison, when the 

total impact of waste prevention is measured compared to recycling, the other 

measurement options should be applied. 

 

One of the most effective measures for the diversion of biodegradable municipal waste 

from landfill is food waste prevention (Rispo et al. 2015). Globally, food waste amounts 

to about one third of all food produced and has economic consequences such as 

unnecessary expense, social consequences, for example, food security issues and 

environmental concerns such as unnecessary greenhouse gas emissions, extra water 

consumption, land use and threats to natural biodiversity (Schmidt 2016). The main 

causes of food wastage differ in developing and industrialised countries. In the former, 

high amounts of food loss (due to spoilage, excessive quality reduction etc. related to 

inefficient production and transportation, insufficient knowledge or natural events) is 

reported before food even reaches consumers. In these countries structural strategies 
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and technical improvements are recommended (Schmidt 2016). Food waste (i.e. 

discarding food suitable for human consumption inadvertently or consciously) is 

associated with the individual behaviour of final consumers in industrialised countries. 

Furthermore, diverse studies in Germany, Great Britain, Italy, France, Austria, 

Switzerland and the USA show that private households are the primary contributors to 

food waste (Schmidt 2016). Consequently, effective food waste campaigns should target 

consumers’ food practices. In particular, the emphasis should be on planning, shopping, 

storing, preparation and food use and the transfer of best practices, information, 

education, and food donation to social services (Rispo et al. 2015). On the basis of an 

environmental psychologically-based intervention aimed at German households, Schmidt 

(2016) concluded that providing appropriate action knowledge, securing public 

commitment and using goal-setting can promote household food waste prevention 

behaviours. 

 

Household food waste behaviour in South Africa seems to mirror patterns in the 

developed world. In particular, food types wasted by well-educated, high-income white 

South Africans are similar to waste reported in European households. Reasons reported 

for food wastage in South Africa show similarities to reasons provided in the UK (Oelofse 

and Pienaar 2016). A study done in the city of Tshwane concluded that high-income 

households waste the most food. However, the difference between the food waste 

generated by low- and medium-income homes is not high. Reasons for food waste 

reported by respondents included cooking and buying too much food, special offers, fruit 

and vegetables going off, food residue and poor storage. The main reason seems to be 

cooking too much food (Ramukhwatho et al. 2016). However, researchers foresee that 

this cause might be difficult to address since it relates to cultural heritage (Oelofse and 

Pienaar 2016). Oelofse and Pienaar (2016) also reported that confusion around food 

labels was reported and addressing this issue may reduce food waste significantly. A 

recent study by Oelofse et al. (2018) indicated that initiatives to reduce urban households’ 

food waste reduction and diversion from landfill can have a significant impact on landfill 

waste reduction. 

 

Food waste prevention activities in highly deprived communities in high-density areas are 

not often studied in developed countries. Rispo et al. (2015) found that food waste 
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amounted to a small portion of the waste generated by members of this community. Most 

of the members were willing to participate in a food waste separation scheme and 

potential food waste segregators differed from non-food-waste segregators in terms of 

their moral motivations. However, Rispo et al. (2015) point out that this contrasts with a 

study done in Norway that classified food waste separation as a ‘norm-based’ activity. 

 

An important consideration in terms of food waste prevention Is the rebound effect. When 

food waste is prevented, households have increased income that could result in 

expenditure on alternative products and services, which could in turn have other or higher 

environmental impacts such as additional GHG emissions (Salemdeeb et al. 2017). 

 

2.9.2.9.4 Institutions 

Educational institutions represent another important sphere where waste prevention, 

reduction and consumption is a concern. In this regard, universities have been compared 

to large commercial concerns (Viebahn 2002 cited in Amutenya et al. 2009). The 

reduction of specific waste streams has been studied in various educational institutions 

(for example, Zorpas et al. 2017 (plastic water bottle use in primary schools) and 

Amutenya et al. 2009 (paper use in universities)). Waste and material consumption 

should be reduced both for financial reasons and because universities are training 

grounds for professionals and decision makers. Professional environmental management 

systems and the implementation of environmental policies have not been optimised in the 

past. As one of the products that historically make up a large portion of solid waste in 

these institutions, paper was wasted with minimal re-use. Researchers have investigated 

how this waste challenge can be addressed. Re-use of paper can be encouraged by 

printing policies, investing in printers that can print on both sides of a sheet of paper and 

incentives for minimised paper use, as determined by research done at Rhodes 

University, South Africa (Amutenya et al. 2009). 

 

2.9.3 Waste handling, separation, storage and processing at source 

In earlier studies in some developing countries, for example Tanzania, the maximisation 

of waste recycling and resource recovery in combination with minimisation of generated 

waste seems to be the most promising strategy for improving solid waste management 

(Mbuligwe et al. 2002). Adam et al. (2014) conducted a study in Lagos among private 
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sector participant operators, regulators and low-income households to gauge the 

feasibility of implementing source separation. They found that source-separation issues, 

government enforcement, market segmentation, financial issues and waste disposal 

issues were perceived to influence service provision. Regulatory executives viewed 

source-separation as significant in diverting waste away from landfill and to a lesser 

extent as relevant for the development of the recyclables market. In addition, they 

perceived it as important for the government’s drive for ISW. Some PSP executives noted 

that collecting separated waste products requires new technology. Perceptions about 

granting discounts to households who separate their waste and pay waste bills for mixed 

waste differed. PSPs were not in favour of discounts due to perceived cost and ownership 

of waste. The presence of a market for recyclables would, however, prompt PSPs to 

support discounts (Adam et al. 2014). 

 

Participants also related the success of source-separation to the availability of 

infrastructure such as community drop-off centres, public drop-off centres and 

environmental advocacy programmes. An important challenge concerning lacking 

infrastructure involved the availability of accessible roads. This problem was addressed 

by lighter motorised tricycles and waste containers such as wheelie bins, but PSPs 

indicated that waste was not stored in these bins, but rather in sacks and discarded plastic 

containers (Adam et al. 2014). 

 

Apart from airing their views on infrastructure for source-separation, participants also 

expressed their perceptions about other issues. These included landfill management, 

socio-economic classification of communities served by PSPs, construction of a refuse 

transfer loading station in Lagos, enforcement of penalties on nonpaying households and 

bridging payments paid to operators by Lagos waste management authority (LAWMA) 

(Adam et al. 2014). 

 

Customers expressed their perceptions of households’ willingness to support source-

separation. Interestingly the perception analysis revealed that although households 

express a willingness to source-separate, their willingness varies based on the waste 

component. A large percentage (81%) were willing to source-separate plastics from their 

solid waste, paper (79%) and tins and cans (76%). Willingness denoted potential for the 
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implementation of source-separation. Separating waste into different recyclable 

categories was not perceived as too difficult. This finding also indicates that public 

acceptance of source-separation is a feasible expectation (Adam et al. 2014). 

 

Good separate waste collection is not only related to support for the initiative but is also 

associated with good education and promotion campaigns. When social-marketing 

communication is used in this regard to promote the adoption of sustainable recycling 

behaviour, it should be designed based on potential audience analysis. This was 

confirmed in a study conducted in Aprilia, Latium, Italy, (Del Cimmuto et al. 2014). 

 

Household participation in waste management or resource recovery programmes is 

influenced by various factors. Social demographic factors that play a role include age, 

income level, gender, education and household size. In particular, the use of drop-off 

facilities was affected by household size, education, age and income. In Korea, income 

and age had an impact on waste management and recycling (Mwanza et al. 2018b). 

Similarly, in a study on household waste disposal in Mekelle city, Northern Ethiopia, 

higher household income decreased the probability of illegal dumping as a waste disposal 

choice. In the same study demographic factors such as age, education and household 

size did not have a significant bearing on the choice of alternative waste disposal options 

(Tadesse et al. 2008). Where heterogeneous social demographic factors such as income 

and education characterise a household, waste reduction can be challenging. An 

increase in recycling is observed with higher levels of education. There is also a 

correlation between recycling and demographic factors such as gender, age, income, 

education and consumption patterns (Mwanza et al. 2018b). 

 

Apart from social demographic factors a study done in Mekelle city, Northern Ethiopia 

indicates that supply of waste facilities have a significant impact on the choice of 

alternative waste disposal options (Tadesse et al. 2008). Waste management facilities 

should be part of the initial infrastructure for any type of residential or commercial 

properties. In particular, basic requirements for the reduction and separation of waste at 

source should be enforced by local governments by, for example, insisting on the 

inclusion of separate containers for composting and recycling before building approval is 

granted (Ibrahim and Mohamed 2016). The probability of waste dumping in open areas 
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and roadsides increases if there is an inadequate supply of waste containers and if 

communal containers are a longer distance from residences (Tadesse et al. 2008). 

Conversely, as found in a study in Zhengzhou, China, waste separation increases in 

communities where waste-specific bins are readily accessible (Dai et al. 2017). Similarly, 

in a study conducted in Kuching, Sarawak, Malaysia on the perceived visual aesthetic 

quality of onsite waste storage facilities, researchers found that the provision of uniform 

mobile garbage bins seems to improve solid waste management systems (Chung et al. 

2012). 

 

Subjective social norms have a direct effect on recycling behaviour. These norms are 

shared beliefs indicating how people are supposed to act and they are enforced by the 

threat of sanctions or the promise of rewards. Subjective social norms are individuals’ 

subjective beliefs about the norms of society or groups they belong to and are less 

internalised than moral or personal norms. Adherence to subjective social norms is 

determined by real or imagined social pressure (Thøgersen,. 2009). 

 

A study done in South Africa indicates that it is easier for households that already practice 

recycling to increase their recycling rate than for non-recycling households to initiate 

recycling (Strydom and Godfrey 2016). 

 

Recycling activities that are integrated into a project at community level will encourage 

household participation in recycling. This, however, necessitates close consultation with 

and involvement of community members (Singhirunnusorn et al. 2012). 

 

Another factor impacting on household recycling include whether households are situated 

in a rural or urban area. A comparison of two studies conducted in South Africa shows 

that although urban recycling increased after a period of five years, it still remained very 

low in 2015. The scope for recycling in smaller towns and rural areas is higher (Strydom 

and Godfrey 2016). Research on recycling habits of residents in high-rise dwellings in 

poor urban areas is scarce. Some of the barriers in this regard are lack of recycling bins, 

lack of storage space for recyclables at home, and lack of information about recycling 

schemes. One study indicated that recycling seems to take place less in these areas and 

concluded that the introduction of food waste collection in high-density properties in 
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deprived areas is not the most cost effective use of funds in the short term. Food waste 

does, however, comprise a relatively small proportion of waste in this context. Existing 

recycling schemes could nevertheless be improved with different communication and 

participative strategies (Rispo et al. 2015). 

 

The type of materials recycled also differs and is reflected in recycling rates. Comparing 

two South African surveys conducted within five years, plastic household recycling 

increased to a large extent relative to recycling of glass and metal, while paper was the 

material with the smallest recycling increase rate (Strydom and Godfrey 2016). 

 

Home composting plays an important role in reducing biowaste losses due to waste 

dumping and is recommended as a waste management option in agricultural regions, as 

proposed in a study on home composting in Romania. Apart from reducing biowaste, it 

can also replace chemical fertilisers, contribute to resource conservation, can be 

substituted for peat and can improve soil fertility and crop health (Mihai and Ingrao 2018). 

In a Tanzanian study waste reduction was observed and environmental sanitation 

improved (Mbuligwe et al. 2002). In a Romanian study, comparing different counties 

home composting in plastic bins produced better results than composting in open piles 

and was a preferred alternative to disposing of biowaste on conventional landfills. By 

using plastic bins the composting procedure can be subject to increased control and 

produces better compost quality (Mihai and Ingrao, 2018). Local governments can 

enhance this practice by providing special plastic bins and guidelines for obtaining quality 

compost. Furthermore, countries can collaborate to share composting experience. In 

terms of best practice, home composting practice can be enhanced in terms of economic 

and environmental benefits by combining it with source separate collection of recyclables 

and sanitary landfills, as is evident in the Balkan region. In rural Greek municipalities, 

good cooperation and proper information on source separation resulted in high recovery 

levels of biowaste. Cost reduction in developing countries can be achieved through the 

proper monitoring of qualitative parameters pertaining to method and ingredients. (Mihai 

and Ingrao 2018). 

 

Composting nevertheless also poses some challenges. In a Tanzanian study some 

households were uncooperative, displayed negative attitudes, ignored waste separation 
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instructions and used the provided storage bags for storing other household items instead 

of waste. In addition households sometimes lacked appropriate places to store waste 

storage bags before collection and consequently domestic animals destroyed the bags 

and spread waste around the household sites. Poor infrastructure also posed some 

obstacles: bad road conditions resulted in collection delays and door-to-door collection 

was time consuming (Mbuligwe et al. 2002). 

 

2.9.4 Waste collection systems, strategies and practices 

Aguadze (2020), drawing on Kreith (1994) describes collection broadly as including both 

the assembling of waste and the hauling to the premises where the collection vehicle is 

unloaded. Collection of waste along with transportation and disposal are costly elements 

of waste management, particularly for low-income developing countries (Filho et al. 

2016). Consequently, Filho et al. Stenmarck (2016) note that many cities fail to collect 

more than half of the municipal waste: in lower-income countries 41%, in upper-middle-

income countries 85% and in some African countries as little as 10% is collected. 

Fortunately, in terms of waste management, the development of waste collection systems 

and the upgrading of waste management infrastructure rank as principal activities, while 

countries in transition have waste management infrastructure that needs upgrading. 

Upgrading is also required in developed countries to meet community demands as well 

as more stringent regulatory requirements and targets. 

 

To promote minimisation of solid waste at source, effective collection systems should be 

in place and the collaboration of local authorities, the private sector and NGOs is 

necessary for improvement and policy development in this regard (Ibrahim and Mohamed 

2016). Municipalities should take responsibility for the provision of simple but effective 

separation, storage and transportation tools to encourage best practices for inorganic 

waste (Ibrahim and Mohamed 2016). A study conducted in Indonesia by Sumbodo et al. 

(2021) also highlights the importance of customer satisfaction with waste service delivery 

in terms of collection. In this study factors that influence customer satisfaction with 

collection included staff attitude during waste collection, ability to inform customers about 

collection schedules, the reliability of the schedule, certainty of cost retribution and 

trustworthiness of staff, quality of waste transportation equipment, staff uniforms and 

availability of safety and health equipment for transporters. 
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A range of waste collection systems are recognized, including bring or drop-off systems 

and kerbside waste collection (Mwanza et al. 2018a). The system most widely used is 

the kerbside waste collection system. Moreover, it seems to be quite effective in recovery 

of PET plastic containers, according to a study conducted in the USA and even increased 

collection in comparison to bring systems. This can be attributed to the higher individual 

effort required for drop-off collection. However, drop-off proves more effective where 

kerbside collection is impractical. Buy-back centres hold an added financial incentive for 

residents that bring back recyclable or reusable waste to the facility (Mwanza et al. 2018a 

& b). 

 

A study on waste collection systems in Cape Town indicates how historical legacies can 

be perpetuated by a cost recovery agenda of a neoliberal state. In particular, attention is 

drawn to a continued stratified treatment of citizens’ rights to urban service delivery and 

the continuation of labour casualisation (Miraftab 2004). 

 

2.9.5 Waste transfer and transport 

Aguadze (2020), drawing on Kreith (1994), views transfer and transport as consisting of 

the transfer of waste from a smaller collection vehicle to larger transport and the 

subsequent transport of waste to the final disposal location. An interesting and holistic 

approach that is broader in scope than waste transport is advocated by Davies (2012). 

She coined the term “waste mobilities”, which refers not only to how waste is transported, 

but also includes processes of waste relocation and rematerialisation and the impact in a 

wider sociocultural, economic and political context. She identifies four sub-themes, 

namely mapping flows, following things, illegal mobilities and immobilities. Firstly, 

research mapping flows highlights the interrelationship between trade, regulation and 

environmental justice, and traces the physical and political trajectories of end-of-life 

products. Secondly, the sub-theme of following things which subjects end-of-life objects 

to commodity chain analysis and investigates the constituencies of particular waste 

materials. Thirdly, research on illegal mobilities examines the geographies of illegal 

activities: how deficiencies in regulation enable trade and illicit trade of waste materials. 

A fourth research stream focuses on waste immobilities and the processes of 

decomposition and degeneration. 
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Waste transfer stations are functional when distances between the area of waste 

generation and treatment is long. However, this is still not standard practice in Latin 

America and the Caribbean. A few cities use transfer stations, but cover slightly more 

than 50% of the collection (Hettiarachchi et al. 2018). 

 

2.9.6 Waste separation, processing and transformation of solid waste 

According to Aguadze (2020), drawing on Tchobanoglous et al.(1977), processing and 

recovery incorporate technology, equipment and facilities that improve the efficiency of 

the other aspects of waste management as well as enable the recovery of usable 

material, conversion products and energy generated from solid waste. Recovery also 

encompasses separation to salvage valuable materials from mixed waste (Aguadze 

2020). Material recovery facilities are essential for the processing and sustainable 

recovery of solid waste. Since composting is a highly effective measure to treat organic 

waste, particularly in agricultural developing countries, community composting should be 

encouraged (Ibrahim and Mohamed 2016). 

 

Community-based decentralised composting projects can be successful in large cities in 

the developing world and they can be a good alternative instead of conventional solid 

waste management options, since they reduce the amount of waste to be transported 

and disposed of, as indicated by a study focusing on Bangladesh (Zurbrügg et al. 2005). 

It should be noted that the demand for compost by large bulk buyers was a significant 

contributing factor to the financial benefit of the project. 

 

2.9.7 Waste disposal systems, strategies and practices 

The availability of waste disposal facilities influences household waste disposal choices 

significantly. Therefore, it is imperative that the planning of city layout must enable access 

to every house from the road and (Boadi and Kuitunen 2003). In developing countries 

such as Ghana access to solid waste facilities is limited in low-income areas and should 

be upgraded (Boadi and Kuitunen 2003). 

 

Provision of an adequate number of communal trash bins can prevent exposure to 

disease (Yoada et al. 2014). Communal container use depends on access and the 
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distance that users have to travel to dispose of waste. With an increase in distance and 

inadequate access, households may use alternative methods such as tractor-trailers or 

resort to illegal dumping (Tadesse et al. 2008). 

 

Idowu et al. (2019) analysed the classification of landfilling systems in Sub-Saharan 

African (SSA) countries from 2000 to 2018. Landfilling systems were classified as 

characterised by uncontrolled dumping, as semi- or medium controlled or medium/high-

engineered facilities or a high state-of-the-art facility. The authors concluded that 80% of 

the documented landfill sites assessed in SSA were classified as level 0 or 1, with no or 

limited control. In other words, the sites were characterised by uncontrolled burning as 

well as lacking lining systems, leachate collection systems and gas collection systems. 

The review recommended that identification and classification of all active dumpsites / 

landfills / dumpsites in SSA countries should be a high priority. Such a classification could 

enable corrective interventions to mitigate or reduce environmental threats and health 

consequences. The need for proper established and, where necessary, new landfills that 

comply with the necessary safety requirements and modern land-filling features is also 

clear from the literature reviewing specific African countries, e.g. Egypt (Ibrahim and 

Mohamed 2016). 

The most commonly used means of waste disposal in Latin America and the Caribbean 

is uncontrolled disposal in open dumps. In Belize, Guatemala and Nicaragua uncontrolled 

open-air dumps are used. In addition, open-air burning and the disposal of municipal solid 

waste in bodies of water are problematic in especially Bolivia, Belize, Nicaragua, 

Honduras and Panama (Hettiarachchi et al. 2018). Landfills in the region are beset with 

operational and environmental problems (Hettiarachchi et al. 2018). Here the closure of 

the Bordo Poniente landfill in Mexico City, Mexico without the provision of alternatives 

serves as an example. Technical failures in landfills in Columbia led to danger and deaths 

from 1977 to 2005. 

 

Studies have also shown that waste composition should guide waste disposal scenarios. 

However, waste composition is dynamic (Coban et al. 2018) and therefore selection of 

appropriate waste disposal scenarios can be complex. Selection requires tools that are 

fast and effective to create models of the most suitable and context specific solutions. 

Coban et al. (2018) investigated various disposal techniques utilised globally with the aim 
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of identifying methods suitable for the city of Istanbul in Turkey. The evaluation criteria for 

determining suitable waste disposal scenarios were based on three different multi-criteria 

decision-making methods. namely the technique for order preference by similarity to ideal 

solution (TOPSIS); preference ranking organization method for enrichment evaluations 

(PROMETHEE) I, and PROMETHEE II. This 2018 study covered several treatment 

technologies, took the interests of multiple stakeholders into account and considered both 

technical and social criteria. Viable disposal methods included recycling the recyclable 

materials of municipal solid waste at a material recovery facility and transporting a 

recyclable portion of the waste to the material recovery facility and after the operation at 

the facility the non-recyclable portion of the waste goes to the landfill site. The next 

preferable option would involve the same steps, but the non-recyclable portion of the 

waste is designated for incineration. The study confirms the prominence of recycling and 

landfill technologies for developing countries. 

 

2.10   Waste management practices 

2.10.1   Educational institutions 

Educational institutions are viewed as instrumental in promoting sustainability in society 

(Iojă, et al. 2012). However, these institutions experience challenges in terms of 

integrated waste management. Iojă et al. (2012) assessed waste management methods 

in educational institutions in Bucharest, Romania, in order to determine the relation 

between the educational institution category and the quantity of generated waste, the 

impact of the number of persons on waste generation for each category, and the 

significant of waste management projects in awareness raising. The authors concluded 

that the type of educational institution is of greater significance in determining waste 

volumes than the number of students. In this regard, pre-schools and high schools 

produced the most waste. Factors impacting the waste volumes in these institutions 

include long school programmes necessitating provision of meals and a dormitory 

function. The waste quantities showed similarities to those in the European Union, but 

were higher than the volumes generated in Asian and African countries. At the time of the 

study most educational institutions did not have a waste quantity monitoring system. The 

authors recommended selective waste collection and educational projects as essential to 

promoting sustainability. Waste management plans also need to be aligned with the 

characteristics and infrastructure of educational institutions. 
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 A study conducted at four higher education institutions in Western Kentucky (Ebrahimi 

and North 2017) found that there is a direct correlation between money invested and 

personnel investment in waste management programmes and good performance in 

waste diversion. The authors posit that even low-cost initiatives can contribute to reduced 

waste production. As a baseline, waste bins and signage should be installed. Another 

common denominator at the universities was the development of a waste plan with a 

timeline to become zero-waste campuses. Awareness-raising and behavioural change 

programmes should be provided, as well as addressing infrastructural needs. As a 

starting point, universities could sign a commitment to engage in environmental 

stewardship and ensure accountability. Stewardship-centred policies can then be based 

on the commitment. Regular evaluation of the programmes would allow for changes to 

enable implementation. In addition, the campus must be targeted in its entirety and waste 

management decisions should be based on survey data from the community. 

Identification and participation of all stakeholders would be beneficial and comprehensive 

waste audits should capture the current status of the university’s waste streams and 

ensure appropriate allocation of waste reduction resources. Where financial resources 

are limited, students can be involved in the waste audit. The implementation of an EPP 

could ensure the purchase of healthy and environmentally friendly products. Sustainable 

procurement policies are desirable. On the management front, management structures 

of surplus and recycling programmes should be separate, but complementary operations 

must be possible (Ebrahimi and North 2017). 

 

A study at Olabisi Onabanjo University, Ago-Iwoye, in the south-western part of Nigeria, 

(Ifegbesan et al.  2017) led to some similar recommendations in terms of environmental 

policy formulation and solid waste audits. The authors found that extensive intervention 

is required for campus sustainability. Paper and pen products contribute widely to solid 

waste generated on campus and can be reduced by intra- and internet facilities for 

information circulation and results processing. In addition, indiscriminate posting of 

information on posters on walls and doors should be discouraged. Recycling of used 

papers should also be encouraged and refillable cups should be promoted instead of 

single-use beverage and water containers. This study implies that student-focused 

sustainability education or campus-based sustainability education should be 



Clean cities and towns: Understanding societal behaviour in order to reduce and divert waste going to landfills  

 

Waste RDI Roadmap Grant Funded Research Project  63| P a g e  

 

 

implemented. Education is a primary factor for meaningful engagement in environmental 

behaviours and sustainable living. The core values of environmental education should be 

integrated into their programme curricula and non-formal activities such as students’ 

associations and orientation weeks. Environmental policy for universities should be 

formulated and implemented and it can highlight annual solid waste audits. 

 

Certain attributes can foster waste separation in university communities, as found in a 

study conducted at a university in Malaysia, namely accessibility of the recycle bin, 

incentives, reminders and relevant information. These attributes can assist university 

management to make informed decisions about the allocation of limited resources to 

encourage waste separation behaviour in university communities (Sheau-Ting et al. 

2016). 

 

2.10.2  Awareness and information campaigns 

In a review of solid waste management in Africa, Bello et al. (2016) argue that perceptions 

of and orientation around waste need to be addressed. Waste should not just be 

perceived as harmful, but as an opportunity to generate income. This is especially the 

case in countries where the development of modern and efficient waste management 

planning is still in its infancy. With regard to Kazakhstan, Inglezakis et al. (2018) urge that 

awareness and education are very important to promote separation at source, which is 

dependent on the willingness of citizens to collaborate with waste management operators. 

Education and awareness are intermediary steps to prepare citizens to participate in 

decision making and to garner public support for the implementation of waste 

management policy (Inglezakis et al. 2018). 

 

Awareness mechanisms such as interactive programmes, television and radio 

broadcasts, educational tours and exhibitions can be used to disseminate information and 

promote citizen participation (Ibrahim and Mohamed 2016). However, different groups 

prefer different information distribution channels. In a study conducted in Oyo State, 

Nigeria, policy implementers expressed a preference for personal contact as a channel 

for the distribution of environmental information. Policy formulators preferred posters, 

radio/TV talks and professional meetings (Akintola et al. 2009). 
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Akintola et al. (2009) identified barriers to information dissemination. These included lack 

of access to information sources, lack of standards for acquisition of information and lack 

of funds to publish information materials. 

 

Mwanza et al. (2018b) cite studies by Oskamp et al. (1991), Tonglet et al. (2004), 

Chenayah et al. (2007), Nixon and Saphores (2009), Singhirunnusorn et al. (2012) and 

Xevgenos et al. (2015) which confirm that awareness and knowledge about the 

implementation of waste management systems and recycling behaviour can influence 

corresponding behaviour. This finding is also confirmed in a study conducted in Aprilia, 

Latium, Italy where an information campaign seemed to result in an increase in 

awareness and improved waste management, and communication and education were 

identified as key factors (Del Cimmuto et al. 2014). Health education in the form of 

lectures and focus group discussions also improved knowledge about the problems and 

diseases associated with accumulated solid waste in a study in Al Ghobeiry, Beirut 

(Karout and Altuwaijri 2012). In this study educational brochures, posters and books were 

used in the various educational sessions and activities employed. 

 

2.10.3  Technological approaches 

A “green engineered” smart recycling bin, designed with energy usage and modularity in 

mind, was used to test recycling behaviour. It was augmented with sensors to count 

recycled items and to give eco-feedback. It included a numerical LED screen and lights 

and a short audio file. Mozo-Reyes et al. (2016) note that other smart bins such as the 

SmartBin products and the Dream Machine had previously been on the market, but that 

these products were not widely available and did not provide user feedback at market 

price. The WeRecycle bin yielded better results than a non-technological engagement 

intervention. Effectiveness was enhanced by interactivity, immediate feedback and 

subtlety of colour and pictorial realism. The bin attracted users and engaged them, 

seemed better cared for, was less contaminated and could increase the number of items 

recycled at events. Psychologically, electronically delivered stimuli increase recycling by 

responding to group behaviour and change. Positive attitudes towards recycling were 

evident when users received immediate feedback and the authors suggest that the 

feedback allowed recycling to be perceived as enjoyable and worthy of time invested, and 

encouraged curiosity. They recommend that the bin location should be changed so that 
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the intervention remains new and exciting (Mozo-Reyes et al. 2016). 

 

2.10.4   Resistance campaigns 

Some studies on the waste crisis in Lebanon investigated public participation and 

mobilisation flowing from a lack of waste management. Khalil (2017) explores the 

participation rights of children (see the UN Convention on the Rights of the Child Articles 

12 and 17) in the You Stink protest movement during a waste collection crisis and the 

violation of their rights to safety, protection, participation and freedom of expression. His 

analysis shows how children were used by both their parents and the media as “poster 

children” of the resistance movement in the absence of regulations regarding their 

involvement in media. Furthermore, the campaign attracted young people and children to 

volunteer and participate in sit-ins, social media, flash mobs and the production of 

material for live broadcasts and how their media development and distribution gave them 

voice and agency. Apart from children and young people, the movement also attracted 

the support of artists and media reporters. 

 

Participation is promoted through digital technologies, practices and cultures, and takes 

place both on- and offline. Young people are positioned in “varied geographies of 

relational connectivity and transitivity” (Amin in Khalil 2017: 707) and consequently exhibit 

hybrid identities and political allegiances, but social media enhance their connection 

outside polarised politics. However, in the Lebanon case study different political 

perspectives did eventually lead to fracturing of the movement when one group 

demanded a new president. The media resistance campaign is an example of how 

participants can voice opposition and criticism to government’s mismanagement of the 

waste crisis and the implied indifference to harm for future generations through new 

modes of participation in public life. These new modes differ from legacy media (radio, 

television and print media) in the sense that the latter focus on the formal participation of 

young people and children, demonstrate parental and media control and curation, and 

ignore power dynamics and conflicting interests in their representation of young people 

and children (Khalil 2017). 

 

Kraidy also notes that the You Stink movement aimed at establishing a non-sectarian 

citizenship where citizens resisted “an entrenched, corrupt, and venal elite” (2016: 20), 
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including all politicians and “ostensible neutralisation and co-optation attempts by various 

players within the sectarian political system” (Kraidy 2016: 20). The impact of sustained 

political leadership failures are also evident. Kraidy also characterises the You Stink 

movement as one of the NIMBY social movements, which are generally prone to goal 

expansion. In this case these goals included radical reformation claims like the 

“resignation of the Minister of the Environment, a sustainable waste management strategy 

and plan, parliamentary elections and tackling corruption in the political class, and later, 

sanctioning police officers involved in brutality against demonstrators” (Kraidy 2016: 22-

23). According to Kraidy, the movement also took ownership of the garbage crisis by 

“diagnosing and proposing solutions to the garbage crisis in Lebanese public discourse, 

in the process exposing the depth and breadth of government corruption and 

incompetence” (2016: 23). Kraidy notes that ownership involves feeling morally obligated, 

developing a frame of environmental expertise and being involved in the assessment of 

and search for solutions to problems, being cognitively independent from official 

discourse and pinpointing the contribution of authorities who are ineffective and 

untrustworthy to the problem. Furthermore, other markers of ownership included 

coordination or convergent agendas. As a consequence, the garbage crisis was “opened 

[…] up to public scrutiny, deliberation, and contention” (Kraidy 2016: 23) that enabled 

parties to envision a better future. In terms of mobilising the public, Kraidy (2016) identifies 

social class as an obstacle. 

 

Another dimension of the garbage crisis emerged in reaction to the suppression of 

demonstrations when some You Stink activists attempted hunger strikes and self-

immolations in what Kraidy terms “embodied protest” (Kraidy 2016: 25) . 

 

2.10.5  Educational interventions 

Proper waste management education of the public is essential to improve perceptions 

and practices and address related municipal challenges like improper waste disposal 

(Yoada et al. 2014). A study in Hong Kong also confirmed that strong and rigorous 

educational programmes are necessary to improve knowledge and attitudes towards 

recycling, waste charging, landfill extension and development of new incinerators (Yeung 

and Chung 2018). Health education in the form of lectures and focus group discussions 

on the problems and diseases associated with accumulated solid waste was used as an 
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educational intervention in a study in Al Ghobeiry, Beirut (Karout and Altuwaijri 2012). In 

this study educational brochures, posters and books were used in the educational 

sessions and various educational activities employed. Importantly, training was also 

provided to the educators and a selection process was undertaken to choose trainers 

(Karout and Altuwaijri 2012). 

 

The involvement of representative teachers in the design and pretesting of teaching 

material was important in a case study on the systematic development of an awareness 

and communication multimedia package in solid waste management for Egyptian 

technical secondary schools (Kandil et al. 2004). Both the national government and NGOs 

can be involved in the provision of waste management training and related resource 

centres across the country (Ibrahim and Mohamed 2016). Training could probably be 

provided to increase local capacity in data collection and analysis in solid waste 

management, since this has been pointed out as an issue in developing countries such 

as Ghana (Boadi and Kuitunen 2003). 

 

Content in educational packages for Egyptian technical secondary schools included 

environmental concepts (basic definitions, environmental spheres, identification of 

environmental systems), environmental issues (local, national and international), solid 

waste management (sources of waste, lifecycle analysis, recycling, technological 

aspects, environmental auditing, legislation for solid waste management and case studies 

(successful cases of solid waste management) (Kandil et al. 2004). In a study conducted 

in Al Ghobeiry, Beirut, randomly selected inhabitants (including housewives and 

unmarried single male workers) who came from different Lebanese ethnic and religious 

groups that were characterised by low income were subjected to a health education 

programme. The content of the programme included knowledge about types of, 

composition and elements of municipal solid waste, the disadvantages and diseases 

following from bad municipal solid waste management, gathering, separation, prevention, 

reuse and recycling of municipal solid waste as well as information about the role of 

community-based initiatives play in municipal solid waste and hazardous waste (Karout 

and Altuwaijri 2012). 

 

2.10.6  Green practices and hotel practices 
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Ghadban et al. (2017) studied the impact of the trash crisis in Lebanon on the Lebanese 

tourism industry. In particular, they focused on how hotels managed their waste to 

mitigate the impact of the crisis and investigated the visitors’ perceptions of solid waste 

management. Large hotels had more effective waste management systems in place than 

smaller hotels. Smaller hotels identified high management costs, limited financial 

resources and management decisions as challenges to implementation, while large 

hotels ascribed implementation challenges related to culture, limited number of 

companies and NGOs dealing with waste management, and lack of staff awareness. 

Ghadban et al. (2017) suggest that stakeholder configuration mapping and the 

association of strategic actions will help hotels to pinpoint the participation of 

stakeholders, clarify the involvement of stakeholders in sustainable waste management 

plans, and identify stakeholders with the potential of adding additional value in the form 

of, for example, financial aid. Raising guest awareness and encouraging waste reduction 

as well as integrating risk management into business planning may provide additional 

avenues of addressing waste management implementation challenges. The study also 

indicated that the implementation of solid waste strategies was not a primary factor in the 

selection of hotels by guests. 

 

Radwan et al. (2012) studied solid waste management in small Welsh green and non-

green hotels. Non-green and green hotels differ. The latter exhibited commitment to 

environmental responsibility in terms of developing an environmental policy, engaging in 

an environmental audit and drawing up an improvement plan. Hoteliers were positive 

about sustainable options, with the exception of composting. The non-green hotels were 

not in favour of alternatives to landfill, except for recycling. On the basis of this research 

Radwan et al. (2012) developed a best practice model for both local and central 

government that would promote enhanced solid waste management practices in small 

hotels. The public sector can use a variety of strategies to promote effective solid waste 

management in small hotels, namely provision of tools and facilities, raising awareness 

by training, increasing economic benefit, enhancing social motivation and marketing 

innovation, increasing legislative pressure and network building between small hotels. 

Furthermore, the national waste strategy can be revised to reduce solid waste 

management at source and to encourage accessible green product production. The 

seven steps mapped out for better solid waste management include hotel commitment to 
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environmental responsibility, engaging in a waste audit, working with contracted waste 

carriers, implementing solid waste programmes based on the waste hierarchy, 

overcoming intrinsic barriers to effective solid waste management such as lack of space, 

time and cost-related issues, encouraging staff participation in the solid waste 

management programme and involving customers in the solid waste management 

programme. 

 

A study by Yusof and Jamaludin (2015) investigated green practices of small island chalet 

operators on the Kapas and Tioman islands in East Peninsular Malaysia. Although some 

similarities were observed in terms of, for example, materials and resources and sewage 

management, solid waste management differed between the operators. Kapas Island 

was cleaner because of the daily cleaning and waste collection as well as the presence 

of many waste bins at the beach. Tioman Island, located at a distance of a two-hour ferry 

ride from the mainland, was serviced by municipal workers only every two to three days. 

In addition, the waste vessel had a small capacity and only collected domestic waste and 

not construction waste. Consequently, construction waste and bulky waste, for example, 

boats, batteries, oil drums and fridges, were dumped on the beach or at the chalet area. 

The density of tourist establishments (chalets and village houses) generated a large 

amount of waste daily. Recycling was also not provided at the beach, while conversely, 

the operators on Kapas Island did apply the principles of ‘recycle, reduce and rethink’. 

The correlation between green practices and operators’ knowledge and educational 

background was strong (Yusof and Jamaludin 2015). 

 

2.10.7  Stakeholder participation 

Government involvement could be beneficial where local capacity is lacking. For instance, 

Boadi and Kuitunen (2003) have noted that data collection and analysis in solid waste 

management must be monitored. Here government involvement in periodic sourcing of 

solid waste data can provide the basis for the selection of appropriate technology (Boadi 

and Kuitunen 2003). Government should take responsibility for promoting public 

participation and in this regard initiate awareness programmes (Ibrahim and Mohamed 

2016). Since local recycling businesses have a lot of experience to share, they should be 

involved in the waste management planning process and outcomes (Ibrahim and 

Mohamed 2016). Even low-income communities could be encouraged to participate in 
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recycling by providing proper training. This could generate extra income and improve the 

public perception of waste management practices (Ibrahim and Mohamed 2016). In a 

study of the role of urban residents in Ghana, Cobbinah et al. (2017) found that the 

government did not involve the public, since municipal solid waste management was 

considered the responsibility of the government. This lack of involvement, despite initial 

expressions of willingness to actively participate, leads to gradual apathy. 

 

The involvement of communities can be an efficient tool to change communal waste 

management regarding source segregation, recovery of recyclable materials and storage 

prior to collection. Singhirunnusorn et al. (2012) note that community projects reduce 

littering, improve community solid waste management, address health problems and 

promote a cleaner living environment. A community project has the potential to create 

jobs, provide supplementary income within the community and to reduce municipal costs 

of solid waste handling and disposal. Moreover, it has the added benefit of creating a 

sense of belonging in terms of which citizens solve common environmental problems 

together. Furthermore, where projects are initiated locally, community members may 

experience a sense of ownership and engagement. One example would be solid waste 

recycling banks, for instance, such as those operated in Thailand (Singhirunnusorn et al.  

2012). Boadi and Kuitunen (2003) also state that the involvement of communities in waste 

management decisions may increase community agency in waste management in low-

income areas and encourage mobilising efforts and the use of local resources. Kirkman 

and Voulvoulis (2017) add that public involvement early in the decision-making process 

by, for instance, informed local debate can support the development of high-quality 

national infrastructure. In addition, it allows for a better platform to present arguments for 

building infrastructure and can decrease opposition to infrastructure projects. To gain 

support, a consistent message and a neutral credible voice outlining independent 

evidence about challenges and possible solutions are required. The goal is to move away 

from dictating dogmatic solutions and to encourage not just public acceptance but 

understanding of infrastructure, the nature of infrastructure investments and 

development, the costs and benefits, and the technological aspects. The level of public 

participation rises from informing them, to consulting, to involvement through dialogue 

and interaction to collaboration, where the public partners with or works jointly with other 

waste management stakeholders (Kirkman and Voulvoulis 2017). Berthomé and Thomas 
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(2017) assessed the performance of participatory schemes in environmental planning. 

The performance or productivity of stakeholder dialogue depends on more than just 

technical expertise or community experts. Perceptions and bargaining power play a role. 

The discrepancy between initial objectives of various agents also influences stakeholder 

dialogue. Another factor that has an impact on successful negotiation is the willingness 

to reach an agreement. 

 

 An early study by Kang (1999) on factors influencing willingness to participate in 

recycling, conducted in Los Angeles, and focussing on Korean-Americans, found that a 

community’s volunteer activities, recycling by friends and neighbours, type of dwelling, 

Korean television, radio and newspapers, English television, radio and newspapers, and 

income were relevant in promoting recycling. Mwanza et al. (2018b) identified levers that 

influence households’ participation in waste recovery programmes, namely social 

demographic factors, legislation and regulations, awareness and knowledge of recycling, 

waste collection systems and material recovery facilities. Elven factors promoting 

participation in recycling behaviours were identified by Tiew et al. (2019). These included 

recycling behaviours, attitude, subjective norms, easy access to recycling facilities, home 

recycling practices, recycling cost, willingness to adopt recycling practices, environmental 

impacts, the role of religion, rewards and incentives, and charity. The authors recommend 

that policy makers pay attention to strategies engaging community residents to change 

their attitudes, address environmental impacts and adopt recycling behaviour. The 

potential of rewards and incentives should also be considered in planning, as well as age, 

occupations and lifestyle types (Tiew et al. 2019). A South African study found the factors 

of monthly income, being married, race, paying and willingness to pay for waste disposal, 

the existence of waste recycling programmes and facilities were correlated with recycling 

(Oyekale 2017). In a study conducted in Guilin, China, Ma et al. (2018) identified 

measures in municipal solid waste source-separated collection programmes that promote 

public participation. These include improvement of convenience, improvement of 

facilities, introduction of incentives, and enhanced enforcement of legislation and 

regulations. 

 

Participation in household composting was influenced by age older than 45, possession 

of a garden, engagement in waste segregation and peri-urban residence (Nsimbe et al. 
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2018). Nsimbe et al. (2018) investigated composting in Uganda and found the incidence 

of composting to be low. 

 

Attracting investor participation from both local and foreign investors must be facilitated 

by policy measures like guaranteed safety of investments, the creation of free trade zones 

and the removal of bureaucratic bottlenecks. Local investment can be encouraged by soft 

loans to small businesses for expansion of activities. In addition, local entrepreneurs can 

be encouraged to form cooperatives to mobilise funds that can be used for investment 

(Boadi and Kuitunen 2003). International investment in terms of knowledge and technical 

know-how could also be beneficial. Bello et al. (2016) recommend drawing up bilateral 

agreements with international partners to promote environmentally sound waste 

management streams and emphasise the importance of meeting international 

agreements on waste management and provision of assistance to African countries. 

 

Non-governmental organisations (NGOs) and community-based organisations (CBOs) 

play an important role, comparable to that of the private sector, in giving access to urban 

sanitation and solid waste services to the poor in informal settlements, for example, in 

Kampala, Uganda (Tukahirwa et al. 2011). Social proximity explains access of the poor 

to the services provided by the NGOs and CBOs. Cooperation between households and 

these organisations and trust further enhances access. Therefore, Tukahirwa et al. (2011) 

suggest ensuring that social networks function and building trust in NGOs and CBOs and 

their services. In a later study conducted in the capitals of Kenya, Tanzania and Uganda, 

Tukahirwa et al. (2013) highlight the differences between these civil society organisations 

in terms of involvement in sanitation and solid waste provision, socio-economic 

characteristics of service recipients and non-recipients and in the ways these systems 

are appreciated. These NGOs and CBOs have their role besides other institutional 

arrangements. Their growth is stimulated by poor service provision and privatisation. 

Institutional collaboration with private solid waste management institutions vary. An 

example of strong collaboration would be Dar es Salaam, where solid waste services are 

clearly allocated among the various institutions (Tukahirwa et al. 2013). 

 

2.10.8 Stakeholder synergy 

Active private sector involvement in waste management in developing countries in Africa 
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should be encouraged (Bello et al. 2016; compare Mihai and Ingrao 2018). Limitations on 

government finances and resources also necessitate private sector partnerships (Ibrahim 

and Mohamed 2016). However, studies in developing countries such as Egypt and Ghana 

reveal that private sector involvement in service delivery is limited and does not always 

result in improved solid waste management (Boadi and Kuitunen 2003); Ibrahim and 

Mohamed 2016). Challenges include inadequate financial and human resources (Boadi 

and Kuitunen 2003). Different measures have been suggested to address these 

obstacles. Boadi and Kuitunen (2003), drawing on Bartone and Leitman (1994), 

recommended the provision of soft loans for equipment acquisition and the appointment 

of qualified staff and the promotion of private sector involvement in service delivery 

through competitive concessions for waste management. Private sector partnerships 

must take place in a proper and just investment environment and policy measures should 

enable authorities to monitor and assess private sector partnerships (Ibrahim and 

Mohamed 2016). A study on domestic waste disposal practice and perceptions of private 

sector waste management in urban Accra suggested that the use of private contractors 

could also address health-related risks such as the prevention of diseases (Yoada et al. 

2014). In addition, private sector involvement will generate employment opportunities 

(Bello et al. 2016). Keyter (2010) investigated perceptions of stakeholders involved in a 

public-private partnership arrangement to provide solid waste management services in 

Windhoek, Namibia. Against the background of the changing role of the public sector in 

terms of becoming a facilitator for “private-led economic development and growth” (Keyter 

2010: 19) and the increasing demands on governments for service delivery, public-private 

partnerships address public needs through joint efforts. PPPs can at least have partial 

ownership and management of services and be politically accountable to the relevant 

constituents. The study indicated that community involvement in decision making should 

be facilitated to allow for feedback to ward contractors and improvement of relationships 

between partners. Furthermore, community participants need to be well informed. Public-

private partnership principles of transparency and accountability need to be strengthened 

and the use of ethical business practices encouraged. 

 

The cooperation between consumers and producers has also been studied. Factors that 

inhibit cooperation include asymmetric information, vested interests, the “tragedy of the 

commons” (Wiesmeth et al. 2018, with reference to Wiesmeth and Häckl 2011). 
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2.10.9  Governance approaches, decision support and selection of alternatives 

Governance can be defined as a process of collective social compromise by various 

social actors such as central/local governments, the market or different community 

members (Hettiarachchi et al. 2018). Within a more classical framework, forms of 

governance are differentiated by the extent of government control. Hettiarachchi et al. 

(2018) differentiate between bureaucratic governance, market governance and network 

governance. 

 

Particularly in developing countries, good governance is essential to improve solid waste 

services. These include accountability, transparency (Hettiarachchi et al. 2018; Filho et 

al. 2016), the rule of law, legitimacy and increased capacity (Filho et al. 2016), 

participation and predictability (Hettiarachchi et al. 2018). Moreover, municipal solid 

waste management serves as an indicator of the ability of municipalities to handle 

management structures, contracting procedures, labour practices, accounting, cost 

recovery, corruption, poverty and equity (Hettiarachchi et al. 2018). Conversely, when 

proper institutional, financial and participative strategies are not in place, governance can 

be characterised as unstable or immature. In Latin America and the Caribbean, for 

example, a proper legislative framework, integrated municipal solid waste management 

systems, funding efficiency and public-private partnerships are deficient (Hettiarachchi et 

al. 2018). In Kampala, Uganda, the emergence of a new municipal body, the Kampala 

Capital City Authority (KCCA), after protests questioning the legitimacy of the national 

government to clean up public spaces, also illustrates how waste management 

governance mirrors general political governance issues (Doherty 2019). 

 

Bureaucratic governance centres on following the rules of a hierarchic authority of, for 

example, the government. Common social goals are achieved through the organising 

principles of authorities and rules. If the authority enforces task performance and raises 

funds effectively, bureaucratic governance can be effective. Conversely, when the 

authority is corrupt, governance will be ineffective. In Latin America and the Caribbean 

enforcement of municipal solid waste policies is ineffective due to weak government 

power. Legislation is weak, the responsibility for municipal solid waste management is 

allocated to local municipalities with a lack of resources, lack of political and legal will and 
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lack of long-term commitment and is plagued by corruption. Furthermore, roles and 

responsibilities are not clearly defined and allocated which results in overlap 

(Hettiarachchi et al. 2018). 

 

Examples from best practice that may enhance bureaucratic governance include 

collecting waste management fees with those for other public services, since this results 

in the highest return compared with property tax, which is the current dominant method 

of waste service billing in Latin America and the Caribbean (Hettiarachchi et al.  2018). 

Another way of improving bureaucratic governance is to establish a public solid waste 

service company with administrative and financial autonomy and to bill through the 

company, such as the Municipal Public Urban Cleaning Company in Cuenca, Ecuador. 

This company is financially efficient, environmentally friendly and compliant with local 

legislation. Its fee structure includes criteria for a collection fee, a public cleaning fee and 

collecting methods. A municipal ordinance regulates the fee structure of the company. It 

is one of the few financially self-sustaining solid waste providers in Latin America and the 

Caribbean, and recovers its investment and operational costs (Hettiarachchi et al. 2018). 

 

Market governance is dependent on market power. In theory it guarantees efficiency and 

maximises the interests of society because everyone exchanges in pursuit of their own 

interests. Incentives, prices, contracts and remuneration which encourages performance 

are important aspects of market governance. The achievement of goals with minimum 

costs and the generation of revenues are attractive aspects of market governance. 

However, if the market fails or is interrupted, this type of governance is not efficient or 

effective. In Latin America and the Caribbean, however, municipal solid waste is not 

perceived as a resource and this perception is not conducive to effective market 

governance and hence markets related to waste management are undeveloped and low 

interest from the private sector inhibits business growth in waste-related business and 

impacts on municipalities in need of the assistance of private companies to collect and 

treat waste (Hettiarachchi et al.  2018). 

 

Initiatives that can improve best practice in market governance include providing 

incentives to the private sector by creating efficient markets through service contract 

transparency, the award of concessions to the best bidder, avoiding the use of public 
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resources for private use, resisting bribery and favouritism, and the implementation of 

monitoring and supervision systems (Hettiarachchi et al. 2018). Proper monitoring of solid 

waste management services is necessary for effective delivery (Murad and Siwar 2004). 

A private sector organisation type that enhances market governance is the 

microenterprise. They have fewer employees, keep costs low, use simple technologies, 

encourage community participation and generate community employment. Apart from 

increasing private sector involvement, economic incentives like the Clean Development 

Mechanism as implemented in Brazil and Mexico can participate in solid waste 

management from bigger enterprises with technology and capital (Hettiarachchi et al. 

2018). 

 

Network governance encourages public and private participation. Norms, values, 

customs and trust are important aspects of network governance. Within this type of 

governance people who are directly involved participate in the problem-solving process 

through democratic decision-making. Although it has received a lot of attention in the 

sustainable development and public-private partnership context, network governance can 

be slow in delivering results. Waste picker-related issues (small scale operations, labour 

intensity, low payment, low technology, poor hygiene and safety) challenge network 

governance but may also provide opportunities for network governance.. Waste pickers 

collect and recover between 10 and 50% of waste in Latin America and the Caribbean. 

And 0.5–3.8 million people are estimated to be involved in waste picking. Organised 

waste pickers participate and negotiate within a system of network governance and have 

the potential to strengthen network governance where they are a predominant group of 

actors in a region. Inclusion of waste pickers in public strategy and policy development 

processes has been shown to be easier if they are organised in unions or cooperatives – 

such as in Managua, Nicaragua, where the municipality and NGOs involved the waste 

pickers in the provision of waste collection services in informal settlements and supported 

the waste pickers to create a cooperative. In Villa El Salvador, Peru, eight recyclers’ 

associations were designated to collect in their own designated pick-up areas. The 

promotion of the collection service by customers or service users were incentivised by 

the provision of a monthly discount of 20% on collection cost. In Columbia the formation 

of waste picker cooperative movements have been supported by a non-governmental 

organisation, the Fandación Social. As Hettiarachchi et al. (2018) note, recognising and 
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integrating informal waste reclaimers not only contribute to grassroots development in 

solid waste management but also promote poverty alleviation and environmental 

protection. Another complementary strategy that enhances network governance is the 

promotion of public involvement through, for example, programmes like the one in 

Curitiba, Brazil, where waste is purchased by the municipality in exchange for 

transportation vouchers and later food items, or the garbage exchange programme in 

Cuauhtémoc, Mexico, where six bags of garbage were exchanged for one bag of basic 

food items informed by suggestions from the community about food type. Programmes 

raising awareness and providing training on governance informs the public about the 

rights and obligations of all stakeholders. Hettiarachchi et al. (2018) recommend the 

incorporation of municipal solid waste management in formal education curricula, 

educational campaigns emphasising human values and public participation in planning 

and implementation of solid waste management, and effective communication to 

overcome indifference and unsustainable practices. The public needs to understand the 

requirements of municipal solid waste management and to actively participate through all 

project stages. Programmes aimed at the promotion of environmental awareness of 

children in terms of waste reduction, proper handling of municipal solid waste and 

environmental concerns have been used in Brazil, Chile, Colombia, the Dominican 

Republic, Ecuador, Mexico, Paraguay and Peru, while the ones in Columbia and Brazil 

persisted and have been successful – for example, the “La Molina Ecologica” grassroots-

level programme involving awareness campaigns enabling direct dialogue with families 

on municipal solid waste issues. 

 

Kubanza et al. (2017) propose, in the context of Kinshasa, that participatory governance 

involving municipal authorities, private companies and NGOs/CBOs/CSOs/other 

community and social organisations in collaborative ways will facilitate an appropriate 

waste management system and enhance environmental justice Kinshasa, DRC). This is 

a rights-based approach that allows community participation and empowerment of the 

poor and disadvantaged (Kubanza and Simatele 2016). Sentime (2014) also notes that 

South African legislation in the form of the Municipal Systems Act 32 of 2000 compels 

local governments to actively engage with communities in municipal issues. Moreover, 

communities are an integral part of the process and specifically involved in planning. 
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Government authorities need to involve community members in decision-making 

regarding natural resource use and environmental questions. Toteng et al. (2005) found 

that community participation was hampered by lack of involvement by the state in a 

survey conducted in Gaborone and Maun, Botswana. They recommended that an urban 

ecosystem management framework should be used in urban development to pinpoint 

ecological issues and to emphasise stakeholder involvement in decision-making. This 

model foregrounds human-environment interdependence, how society’s organisation and 

structure affect natural systems and quality of life, in particular the impact of human 

systems on the natural system. Principles foundational to the urban development model 

include carrying capacity, which influences the planning and management system as well 

as being affected by understanding people’s perceptions and other factors impacting 

behavioural change. Another principle is feedback. Positive feedback incentivizes 

activities that increase ecosystem performance and is typical of young ecosystems, while 

negative feedback has a penalising function in response to activities that exacerbate 

ecosystem dysfunction. Negative feedback is more prevalent in mature ecosystems 

which have almost reached maximum carrying capacity. The authors, with reference to 

Brugman (1992), note that municipal managers should implement feedback in by-law 

enforcement, e.g. building development control, financial management and other 

subsystems. Feedback can direct and regulate pollution as a factor impacting on carrying 

capacity. A third principle is integration – disintegration can affect relationships between 

human settlements and ecosystems, and impact the effectiveness of mechanisms that 

enable harmonious living of human communities in natural systems. 

 

Decision-making about waste campaigns in Romania by national, regional or local 

authorities is not marked by community involvement. As Tartiu (2011) indicates, these 

campaigns are often organised without investigating community perceptions of waste and 

problems related to waste and without studying the motivation for environmentally friendly 

behaviour. 

 

2.10.10  
Policy and legislative approaches 

 

2.10.10.1 Introduction 

Bello et al. (2016) note the importance of enforcing laws and policies on waste 
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management in Africa. In this regard, Gilbert and Fumba (2011), in an earlier study on 

waste management in Cape Town, thought that local authorities need more stringent 

legislation to bolster their initiatives. Compliance in terms of waste management plans in 

accordance with municipal integrated waste management plans and enforcement of 

waste management by-laws is imperative (Gilbert and Fumba 2011). In terms of 

directions for policy and legislative development, a move towards the decoupling of 

environmental pressures and economic growth has also become recognised as 

necessary to achieve sustainability. In this regard, a study reporting on a workshop in 

Kyoto, Japan drawing on research from several countries foresees that 3R and resource 

management policies and waste prevention will play an important role (Sakai et al. 2017). 

 

Jones et al. (2010) provide a brief typology of policy instruments for solid waste 

management. They distinguish between command and control instruments, market-

based instruments and voluntary instruments. The first category finds its basis in the level 

of control in a community and environmental awareness. Command and control 

instruments include waste regulations pertaining to the public and industry. Non-

compliance is met with specific penalties. However, these instruments may not be 

effective because they do not foster compliance and enhance environmental quality. 

 

The second category, namely market-based instruments, are perceived as more effective 

since they are linked to incentives. They include instruments of negative incentives (e.g. 

revenue taxes or “pay as you throw” policies), instruments of positive incentives (funding 

opportunities or tax reduction for waste minimisation or recycling participation) and mixed 

incentive instruments (e.g. deposit-refund systems). 

 

The final category, voluntary based instruments, does not provide incentives (e.g. 

voluntary participation in recycling) and its effectiveness is debated. 

 

Yusop and Othman (2019) also provide a classification of policy instruments, but they 

caution that since public policies can be described as interventions by the government to 

alter the governance or social behaviour to achieve policy objectives, they are very much 

context-specific. Different instruments may therefore be selected to address similar 

problems. Yusop and Othman construct a grid of policy instruments taxonomies citing 
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examples from literature. The grid is based on the work of Bemelmans-Videc, Rist and 

Vedung (2010), Elmore (1987), Howlett (1991), Linder and Peters (1989) and Schneider 

and Ingram (1990). The taxonomy strings are (1) distributive, redistributive, regulatory 

and constituent; (2) nodality, authority, treasure and organisation; (3) information, 

economic means and regulation; (4) mandate, inducement, capacity-building to system-

changing; (5) continuum and (6) authority, incentives, capacity building, symbolic, 

hortatory and learning. Yusop and Orthman identify examples of the implementation of 

authority, inducement, capacity-building and system-changing as policy tools in the 

Malaysian context to stimulate recycling intention. 

 

An important aspect of policy and legislation as measures to address waste management 

challenges is their coordination. As He et al. (2018) note, strong coordination can reduce 

redundancy, expand innovation capacity, encourage superior responses to a complex 

municipal solid waste problem, and strengthen the legitimacy of outcomes. Conversely, 

poor policy-making coordination hampers accountability, increases response time and 

costs, negatively impacts on public respect for policies and leads to internal conflict 

between governments, sectors and service providers. 

 

Policy implementation practice can be analysed in terms of its aspects of reframing, 

anchoring and muddling through as demonstrated in a study on the translation of policies 

into informal settlements’ critical services in Kisumu City in Kenya (Gutberlet et al. 2017). 

Reframing gives focused meaning to policies and facilitates policy implementation 

processes. However, inclusion and exclusion in terms of framing impact on meanings and 

interests, and affect the actors, communities and parts of cities and territories that are 

included, excluded or represented. Anchoring of policies into local practice, institutional 

arrangements, budgets and decision making and enrolment or inclusion of policy actors 

can overcome resistance and encourage policy implementation. Conversely, insufficiently 

anchored policies may fade away. Importantly, policies need to exist for a certain time in 

a community of practice and transform into taken-for-granted solutions. 

 

2.10.10.2 Command and control instruments 

In terms of the first category, a holistic approach to waste management legislation and 

policy necessitates that the total value chain of waste minimisation be taken into 
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consideration (Gilbert and Fuma 2011). 

 

The EU has an overarching legislative framework for waste management, based on the 

waste hierarchy and the promotion of integrated waste management. Although all 

member states are subject to the same targets, they can develop their own waste 

governance approaches (Filho et al. 2016). A specific example can be found in the 

management of solid port wastes, which is part of an overall environmental management 

system and is effective (Jaccoud and Magrini 2014). 

 

Command and control instruments have been recommended to increase participation of 

households in waste separation at source (Mwanza et al. 2018b). 

 

Developing countries showcase both good and less effective practices in terms of 

legislation and policy. Taking the Brazilian legislative and policy framework as an example 

from the Latin American region, the enactment of the national policy for solid waste 

(NPSW) was followed only after two decades of debate in the Brazilian Congress. 

Although it was preceded by extensive discussions among the government, private 

institutions, non-governmental organisations and civil society which is not necessarily 

negative, the prolonged process can also be attributed to the numerous commissions 

created for the purpose and parliamentary neglect of environmental issues (Filho et al. 

2016). Questionable priorities and over-extended consultation can therefore delay 

significant legislative change. The overarching nature of the NPSW is a positive feature. 

In terms of content it contains principles, objectives, instruments and guidelines for 

integrated solid waste management also pertaining to hazardous waste, generator 

responsibility, public power and economic instruments. In terms of scope it is applicable 

to national, state, regional and municipal solid waste plans and covers integrated waste 

management, shared responsibilities, reverse logistics and social inclusion of collectors) 

is a positive feature. In addition, the NPSW can be applied with other Brazilian 

environmental legislation and policies; this capacity for integration is constructive. 

 

Relaxation of command and control instruments can also be considered to address waste 

management in reuse exchange settings such as car boot sales. Within the context of UK 

waste policy relating to second-hand trading outlets, Gregson et al. (2013) recommend 
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the stimulation of trade to increase reuse by allowing more frequent trade at particular 

sites through the relaxation of planning regulations and by making the circulation of 

surplus goods easier. 

 

2.10.10.3 Market-based Instruments 

Market-based or economic instruments are aimed at motivating waste producers to divert 

waste from landfill or incineration preferably to material recovery (Morlok et al. 2017). This 

results in the optimisation of resource use and contributes to waste management services 

costs. The vehicles through which economic instruments are implemented are national 

or regional waste policies. These policies might include waste disposal taxes (landfill tax, 

incineration tax, product levies), waste pricing (pay as you throw (unit based), differential 

rates, variable rates), deposit refund schemes, extended producer responsibility, tradable 

permits, recycling subsidies and value-added tax exemptions for repair and recycling 

activities. An example of a local policy instrument that has environmental, social and 

economic impacts by providing incentives to low-income families, can be drawn from 

Curitiba, the capital of the State of Parana in Brazil. The city introduced a Green Exchange 

Programme in 1981. Families from the favelas, shantytowns and outside the reach of the 

city’s dustcarts, could exchange waste bags for bus tickets and food. Children could 

obtain school articles, chocolates, toys and tickets for entertainment events in exchange 

for reusable waste. This programme alleviates hunger, generates income, preserves the 

environment and contributes to waste management. The local government trades with 

producers’ associations organising small and medium producers through the Paraná 

Producers Federation. The Municipal Department of the Environment provides the budget 

for food purchases (Filho et al. 2016). 

 

Negative incentives in the form of taxes in waste generation blocks may be approached 

in a nuanced way and advance environmental justice by introducing a tiered policy with 

differentiated taxes on the basis of inequality in a population (De Morais Vieira and 

Matheus 2018). De Morais Vieira and Matheus (2018) refer to the study by Chu et al. 

which demonstrated efficient reduction of waste generation when differentiated taxes 

were introduced in waste management blocks. The burden on low-income families is 

reduced. 

 



Clean cities and towns: Understanding societal behaviour in order to reduce and divert waste going to landfills  

 

Waste RDI Roadmap Grant Funded Research Project  83| P a g e  

 

 

A negative incentive in the form of high landfill tax, combined with a ban on landfilling of 

unsorted municipal waste and a deposit system was instrumental in the significant 

reduction of landfilling of municipal solid waste in Estonia within a period of only three 

years. The increase in landfill tax led to a significant increase in the landfill gate fee. This 

incentive was motivated by the Baltic state joining the EU in 2004 and the necessary 

transposition of EU directives. In addition, Estonia was the only new member state without 

a transitional period to comply with the targets set in the EU Packaging directive (Filho et 

al. 2016). 

 

In developing countries with low income and high inequality, waste fees could be levied 

via Pay-as-you-throw policies in volume-based models (De Morais Vieira and Matheus 

2018). This instrument flowing from the polluter-pays principle can be applied at municipal 

level by charging residents based on the waste amount sent to third party management 

(Morlok et al. 2017). PAYT approaches are also known as unit pricing, differential and 

variable rates, or variable fee charge systems. To implement PAYT, the waste producer 

must be identified, waste sent for treatment must be measured and unit pricing must be 

applied. Morlok et al. (2017) state that the waste fee must be calculated on the basis of 

the amount of waste generated (variable fee) and a basic or fixed fee, which deters illegal 

disposal. The implementation can take place in different ways: either by user identifier, 

per bin identifier or via pre-paid systems. Morlok et al. (2017) conducted a case study on 

the implementation of PAYT in the County of Aschaffenburg, Germany as representative 

of best environmental practice. The PAYT approach is a weight-based system that 

resulted in high collection rates of recyclables. Although low quantities of residual waste 

were reported, the implementation of PAYT did not significantly affect the long-term total 

amount of waste produced and managed by the county. The PAYT implementation 

cannot achieve significant waste prevention. Morlok et al. (2017) suggest that other 

policies are required for waste prevention such as product policies, waste prevention 

plans, tax regulations and, at local level, awareness-raising campaigns, reuse initiatives, 

second-hand markets and repair cafes. 

 

Unit pricing can create an incentive for households to reduce the amount of waste 

disposed of at kerbside (Tait et al. 2005). Loukil and Rouached (2012) explain that the 

cost of the environmental damage is covered in the prices of goods and services which 
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cause it. Municipalities can demand a fee proportional to the weight or volume of the 

waste produced. Mechanisms to determine the individual’s share of waste disposal 

include prepaid bags, onboard weighing or advance fixing of the size of waste containers 

(Loukil and Rouached 2012). In terms of the effect of unit pricing, households are firstly 

encouraged to reduce at source by purchasing products with low waste management 

costs. Secondly, diversion by means of recycling and composting is used to a greater 

extent, although they involve costs in terms of time and inconvenience. When unit pricing 

is introduced, it lowers the relative costs of recycling and composting, but may conversely 

lead to illegal dumping and burning (Tait et al. 2005; Loukil and Rouached 2012). The 

effect of unit pricing for municipal domestic waste collection and disposal was tested in 

Christchurch, New Zealand. The authors concluded that unit pricing in isolation would not 

be likely to reduce waste to landfill and that complementary programmes should be used 

in tandem with unit pricing. Provision of council bins, an expanded recycling programme 

and kerbside collection of organic waste would have a greater likelihood of reducing 

waste to landfill than unit pricing on its own (Tait et al. 2005). 

 

 Producers can also be taxed in terms of the weight and types of materials used in 

packaging (Loukil and Rouached 2012). This eco-tax on producers promotes innovation 

in product design and efforts to restrict quantities of waste in production, but it does not 

involve consumers in waste management in terms of collection and sorting separation 

(Loukil and Rouached 2012). Loukil and Rouached (2012) maintain that taxing policies 

should be complemented by other measures to involve households. 

 

A deposit-refund system combines taxes and subsidies to encourage waste collection 

and involves consumers by promoting the return of packages in turn for a grant or a 

coupon (Loukil and Rouached 2012). The deposit-refund system is hampered by 

producer and distributor reluctance, who might anticipate lower sales because of the 

amount of the deposit. The increased cost of collection equipment and automatic 

machines also discourages support for this mechanism (Loukil and Rouached 2012). 

Loukil and Rouached (2012) recommend the use of a deposit-refund system in urban 

cities in the Middle East and North Africa (the MENA region) where there is a substantial 

amount of recyclable waste. 
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Apart from changing behaviour, negative incentives may also change the discourse 

around waste. A study by Gregson et al. (2013) conducted in the UK relates how unsold 

and unwanted goods were abandoned on site at the end of a car boot sale before the 

implementation of waste diversion and reduction policies in England. While site operators 

used to clear up the site, they opted to pass on the transaction costs and disposal to 

traders when the costs of disposal rose after steep increases in landfill tax. Currently site 

operators also adopt rhetorical means to promote reduce reuse and recycle principles by 

emphasising the value of waste through slogans like “Don’t Bin It, Sell It” or highlighting 

car boot sales as a mechanism to recycle and make money. 

 

Negative incentives based on time consumption were also proposed in earlier literature 

(Godbey et al. 1998). If consumers perceive that recycling will take up less time than 

dealing with the sanctions for not doing so, it might increase effective waste management; 

for example, if supermarkets had express lines at supermarket checkout stations for 

consumers bringing their own containers for groceries. This would be an example of a 

recycling strategy taking into account people’s use of time and perceptions of feeling 

rushed. 

 

In a study gauging the perceptions of waste management authorities regarding the 

implementation of economic instruments in solid waste management Nahman and 

Godfrey (2010) concluded that respondents supported economic instruments as a waste 

reduction measure. However, respondents felt that other aspects should first be 

settled,namely legislation, political will, education, awareness, developed capacity and 

infrastructure, cost recovery in waste management and enforcement. The authors 

recommend contextualised implementation of economic instruments, e.g. by incremental 

introduction or componential application in progressive stages to allow for gradual 

capacity development. A culture of compliance must predominate rather than one of 

illegal disposal, and a monitoring capacity must be developed. 

 

Both government and the private sector can provide economic incentives in monetary 

form to encourage resource recovery (Mwanza et al. 2018b). Economic incentives could, 

for example, include waiving government taxes on recycling activities. Good waste 

management practices can also be promoted by launching competitions and offering 



Clean cities and towns: Understanding societal behaviour in order to reduce and divert waste going to landfills  

 

Waste RDI Roadmap Grant Funded Research Project  86| P a g e  

 

 

rewards for best practices (Ibrahim and Mohamed 2016). Mwanza et al. (2018b) refer to 

studies conducted by Agamuthu et al. (2007) and Yau (2010) which indicate that domestic 

recycling activities can be increased by economic incentives. However, a study by Owusu 

et al. (2013) conducted in urban households in Kumasi, Ghana, indicates that economic 

incentives in the form of cash to participate in solid waste separation were not on their 

own attractive enough to motivate respondents. Other factors such as perceptions on 

health and sorting, and the availability of open spaces in households also contributed to 

willingness to participate. In addition, the amount of cash that was persuasive would 

burden the public budget excessively and would be financially unsustainable for the 

municipality. 

 

2.10.10.4 Voluntary-based Instruments 

Although soft approaches are common in international environmental law. where 

regulation takes the form of non-binding resolutions, protocols, declarations, codes of 

conduct and guidelines, it is unusual in waste governance. The sector is normally 

regulated with laws, limit values, sanctions, incentives and public monopolies. In addition 

mandatory instruments such as landfill tax, landfill bans and producer responsibility 

encourage opting for choices higher in the waste hierarchy. Soft regulations have been 

successful where different actors are confronted with politically charged issues, and in 

times of uncertainty when laws need to be tested before developing into mature legal 

norms. Soft regulation is also characterised by political feasibility and flexibility 

(Johansson and Corvellec 2018). In a study on European and Swedish waste prevention 

plans, measures were found to be soft and included non-binding calls for further 

evaluation, promotion and co-operation, which came in the form of proposals. This 

approach to waste prevention contrasts sharply with the centralised planning used to 

control waste streams and emissions. Without incentives and sanctions producers and 

consumers decide on waste prevention and opt for approaches that suit them. In addition, 

non-governmental actors can provide alternative solutions by contributing their expertise, 

innovative practices, manpower, resources and knowledge. Conversely, control becomes 

weaker and the effect of waste prevention mechanisms becomes unclear (Johansson 

and Corvellec 2018). Another example of a voluntary based instrument can be found in 

the voluntary policies of European Sea Ports Organisation, which supports the 

improvement of environmental management at Brazilian ports such as the Environmental 
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Code of Practice 2004 and the Green Guide: Towards Excellence in Port Environmental 

Management and Sustainability (Jaccoud and Magrini 2014). 

 

2.10.10.5 Extended producer responsibility 

Extended producer responsibility (EPR) has the aim of motivating producers to design for 

the environment (DfE) (Wiesmeth et al. 2018). This could entail the use of less material, 

reusable or refillable containers and ease of recycling. However, since DfE impacts on 

demand, producers may not be eager to adopt the approach if it reduces demand. 

Producers hold information on the technical possibilities and costs involved, while 

policymakers do not have detailed information. Consequently, this asymmetry in terms of 

information necessitates the cooperation of producers and probably the motivation of the 

choice of appropriate policy tools to avoid a scenario where DfE only occurs when the 

market favours environmentally friendly designs. DfE without the integration of both 

consumers and producers into the EPR policy won’t be effective. 

 

Cooperation by consumers can be induced by incentives. Wiesmeth et al. (2018) 

investigated financial instruments such as deposit fees and advanced disposal fees. 

While a take-back system with a deposit fee provides an individual incentive and can 

increase return rates of packaging, a sophisticated infrastructure (the charge and return 

of deposit fees, a clearing house, and packaging return logistics) is required. Advanced 

disposal fees based on the estimated costs of collection and recycling does not 

encourage individual responsibility, but this instrument is frequently used. In the case of 

Georgia, a take back system with a deposit fee could raise incentive compatibility but 

would however be costly. The authors consider a combination of a separate waste 

collection system followed by a take-back system with a deposit for single-use plastics. 

In addition, the authors review the individual implementation system which transfers the 

obligation to producers and incorporates the polluter-pays principle, but it is costly and 

may be useful where products are supplied in a geographically limited area or where 

chain stores set up their own system. They find that this system accommodates vested 

interests conflicting with environmental concerns and would be too costly as an alternative 

for Georgia. 

 

In terms of collective implementation systems discussed in the case study (Wiesmeth et 
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al. 2018), there is a choice between for profit and non-profit producer responsibility 

organisations and collective systems based on associations vs dollective systems based 

independent compliance schemes. The association as a collective implementation 

system realises the polluter-pays principle and economies of scale lead to a reduction of 

collecting and recycling costs. Challenges include the sharing of costs or profits, a critical 

view of new entrants, lack of an incentive for quality of service, limited possibility for input 

from public authorities, problems in extending associations to other areas of waste 

management and vested interests. Compliance schemes are private companies, certified 

and accredited by public authorities, and have the benefit of independence from 

producers. The scheme’s revenue source is licence fees for the handling of waste 

packaging. The fees are impacted by the competition between compliance schemes. With 

compliance schemes the vested interests of producers are mitigated or abolished and 

DfE is incentivised to lower licence fees to be paid to the scheme. Wiesmeth et al. (2018) 

recommend a collective system based on independent compliance schemes for Georgia. 

 

Wiesmeth et al. (2018) also categorise EPR systems in Germany, Austria, Bulgaria and 

France. Drinks packaging is subject to a collective system based on a take-back system 

with mandatory deposit fees and some independent compliance schemes. Competitive 

system collecting, sorting and recycling also take place, which lead to reduced waste 

package handling costs. In Austria some compliance schemes operate in competition 

with each other. There is no mandatory deposit fee for single-use plastic drinks 

containers. In Bulgaria separate collection, recovery and recycling is catered for by the 

packaging directive. Although systems operate, they are inefficient due to lack of control 

from public authorities and a lack of incentives for both citizens and small retailers. In 

France there is one compliance scheme for packaging waste which operates as a non-

profit organisation. However, there are other separate EPR systems dealing with other 

parts of household waste. Command policies prohibit single-use plastic bags. The system 

is not optimal. Wiesmeth et al. (2018) conclude that a competitive system of independent 

compliance schemes is important, that a take-back system with deposit fees plays a 

valuable role, that a clear policy of control by public authorities is significant and that EPR 

should be simple to manage. 

 

Some of the literature recommends adopting extended consumer liability as a model for 
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all countries to minimise the generation of e-waste, based on the Basel Convention. 

However, the economic, environmental and social situation in developing countries 

generally differs from that of developed countries and therefore technologies suited to 

local conditions should be adapted, implemented and scaled up. In addition, stakeholders 

responsible for e-waste production and disposal have to support the model and 

stakeholders should address the issue of the production, storage and disposal of e-waste 

(Kitila and Woldemikael 2019). 

 

In Tunisia a national collection system of packaging waste recovery and collection 

(ECOLEF) is based on the polluter-pays principle (Loukil and Rouached 2012). Through 

membership of ECOLEF companies enjoy the right to use the logo of the organisation 

and contribute to the creation of employment in collection, sorting and recycling. 

 

Environmental fields where EPR has been implemented include packaging waste, WEEE 

(for example in China, Japan, Germany, Switzerland and Europe) (Wiesmeth et al. 2018). 

 

2.10.11  

Waste picker integration and formalisation 

Waste picking provides a critical source for livelihood and waste pickers play an important 

economic and environmental role in cities (Nzeadibe et al. 2012; Dias 2016), particularly 

in contexts where neoliberal policies prevail, as in Nigeria, and waste picking has 

increased (Nzeadibe et al. 2012; Nzeadibe and Mbah 2015). Furthermore, inclusion of 

waste pickers in municipal solid waste management can be conducive to reaching the 

UN’s Sustainable Development Goals by saving money and landfill space, driving 

entrepreneurship, generating employment and incomes, mitigating climate change, 

creating a green economy and conserving non-renewable resources (Nzeadibe 2009; 

Nzeadibe and Mbah 2015; Mbah and Nzeadibe 2017). They can also make a valuable 

contribution to waste management planning in terms of their practices and experiences 

(Nzeadibe 2009). However, their contribution, in particular to the environment, public 

health and urban economies, is ignored (Medina 2000; Nzeadibe and Anyadike 2012; 

Dias 2016). They also experience different levels of vulnerability connected to their place 

of birth and sense of belonging and the fact that a large percentage of waste pickers do 

not relate their health and safety problems to waste picking (Nzeadibe et al. 2012). They 
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do, however, show evidence of agency. They contest misleading perceptions about their 

livelihoods, conventional approaches to urban planning and continuously mobilise to be 

included in laws and policies, and to achieve efficient management of their services (Dias 

2016). Dias (2016) argues that waste pickers should be granted access to waste as a 

common-pool resource, provides a model affirming the central role of waste pickers and 

integrates them into the waste management system as key actors. Dias (2016) also 

represents their contribution as participative rather than consultative in a system where 

waste is multidimensional. Her model focuses on technical, social, institutional and 

environmental aspects of waste and has three components: governance, physical 

elements and an enabling environment. Cities demonstrating the feasibility of her model, 

like Belo Horizonte in Brazil, for example, provide agreements and contracts that 

safeguard access and payment for waste (Dias 2016). 

 

An integrated approach to waste management takes into account the role of all 

stakeholders within the framework of the relevant economic, social, institutional and 

environmental context of the solid waste management system, as well as the integration 

of a large diversity of stakeholders (Matter et al. 2013; Mbah and Nzeadibe 2017). 

Therefore, the role of the informal sector is also significant. In a study on the determinants 

of environmental behaviour of the urban poor concerning waste management in Kuala 

Lumpur, Malaysia, Murad and Siwar (2004) recommend that informal waste pickers be 

incorporated into the formal waste sector. In developing countries such as Ghana, the 

integration of informal waste collectors like waste pickers, waste recyclers, scavengers 

and waste carriers is recommended since they contribute to environmental management 

(Boadi and Kuitunen 2003). Belo Horizonte, the capital of the state of Minas Gerais, is an 

example of a developing country where public policy prioritised the integration of waste 

pickers (Filho et al. 2016). This is related to the regional tradition of dialogue and active 

community participation, the strong political commitment and involvement of the 

community in participatory planning of waste management. Legislative provision was 

made for environmental education programmes and technical advice to waste pickers 

and new waste pickers also have access to capacity-building courses covering topics like 

recycling, human relations, traffic security and literacy. A second aspect of the policy 

pertains to the awareness raising in the community of the contribution of waste pickers to 

waste management. Carnival parades, theatre, dance and music were used to enhance 
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awareness. Thirdly, all stakeholders including waste pickers and NGOs were involved in 

participatory planning in discussing guidelines for the integration of waste pickers into the 

waste management system and challenges regarding public financial resources. The 

association of individual collectors and other waste pickers’ organisations formed a group 

that worked in the first plastic recycling plant in Latin America. Integration of waste pickers 

through education, participation and collaboration is a positive feature of the waste 

management system in Belo Horizonte. Earlier research on waste pickers in Latin 

America also highlighted the role of scavenger cooperatives in striving for a better living 

standard, dignifying the waste picking occupation and strengthening their bargaining 

power with industry and the authorities (Medina 2000). 

 

 Barriers to formalisation include institutional/organisational, policy/legal, 

financial/economic, social and technical issues. If they are not addressed, they have the 

potential to become persistent after the implementation of formalisation, sometimes due 

to negative conditions particular to the country. Although the study did not identify a 

formalisation approach with the most potential for success, country-appropriate measures 

especially on policy, economic and institutional level were significant in increasing 

success as well as the empowerment of formalised waste –workers (Aparcana 2017). In 

a literature review of informal waste management in Nigeria, repressive policy, unhygienic 

waste collection methods, lack of evidence to support activity and low quality and quantity 

of secondary materials were identified as barriers hindering inclusive waste management 

(Oguntoyinbo 2012). Fahmi (2005) in a study investigating the privatisation of local solid 

waste management in Cairo, shows how business interests are favoured and those of 

the local population is threatened and highlights the importance of access to a sustainable 

flow of local resources for Zabaleen or traditional waste collectors. Barriers to access 

seem to be access to clean recyclables of higher value and negative preconceptions 

about the role of waste pickers (Matter et al. 2013). Another significant barrier was 

identified in a study conducted in Bandung, Indonesia, by Sembiring and Nitivattananon 

(2010). The authors point out that the integration of the informal sector is a complicated 

matter, since decision makers have to balance the improvement of collection and 

technology which would limit the contribution of the informal sector, with the contribution 

of the informal sector to solid waste management and their basic service needs and social 

rights. Addressing these concerns requires perception changes and the strengthening of 
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partnerships in the informal sector (Sembiring and Nitivattananon 2010). Simatele et al. 

(2017), in a study on the informal sector in Johannesburg, also indicate that negative 

perceptions about waste pickers as a nuisance within the context of the urban 

environment, contributing to littering of solid waste hinder integration. The authors also 

suggest a perspective shift towards more inclusivity and collaboration between the public 

and private sector (Simatele et al. 2017). 

 

 Understanding the needs and perceptions of stakeholders integrated into the waste 

management system is key to improving processes. In one of the early studies Rogerson 

(2001) underlines the need for support of the growth of emerging SMMEs in the waste 

economy and points out in particular that innovation micro-credit programmes might play 

a role. Murad and Siwar (2004) propose that waste pickers be provided with sanitary 

working conditions and be rewarded for waste reduction and for recycling efficiently, 

including timely execution. Other developmental interventions suggested as part and 

parcel of integration include support for the formation of scavenger co-operatives by grant 

provision, strategic advice and guidance to promote successful operation, development 

of markets and recognition at policy level (Nzeadibe 2009). Interventions to foster 

integration should foster a sense of ownership and commitment in all stakeholders, 

increase awareness of the benefits of waste segregation and provide support in 

facilitating behaviour change through establishing better facilities, provision of equipment 

and improving service reliability (Matter et al. 2013). Other measures to promote inclusion 

and participation include social innovation initiatives, policy-level recognition, legislative 

and institutional reforms, advocacy to change behaviour and attitudes toward the sector 

and capacity development (Nzeadibe and Anyadike 2012). Policy measures to promote 

inclusion of waste pickers in Nigeria include taxation of new products, subsidisation of 

recycled products to encourage reuse and recycling, setting targets for recycling and the 

use of recycling products, introducing buy-back schemes, legislative reforms in terms of 

formal recycling, developing functional source separation schemes and public-private 

partnerships in solid waste management (Mbah and Nzeadibe 2017). In a study on the 

integration of informal waste pickers conducted in Iloilo City, in the Philippines, a 

comprehensive approach to integration was proposed (Paul et al. 2012). Waste 

characterisation could lead to new recycling opportunities and contribute to the livelihoods 

of the waste pickers. Stakeholder analysis could highlight support as well as opposition, 
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and serve as a basis for linking joint projects and networks. A project management team 

to manage integration is advised. Waste pickers should be prepared for additional 

material recovery and related pilot projects should be launched. A waste workers 

association could provide membership benefits such as identification cards, capacity 

building, health services and micro-insurance and/or financing programmes. Registration 

support, support for a managing board, and drafting of strategies and working policies as 

well as workshops could strengthen the association. New recycling products of the 

association could be marketed and additional livelihood opportunities offered. 

Highlighting best practices and successes could enhance the visibility of the informal 

waste pickers and stimulate further development support. Finally, educational 

opportunities for waste worker children could promote their progress and prospects for 

future employment (Paul et al. 2012). Mbah and Nzeadibe (2017) argue that the informal 

economy should be mainstreamed and that this would be financially beneficial, 

economically efficient, socially inclusive and environmentally sustainable. 

 

In a study focusing on Amritsar City, Punjab, India, Sandhu et al. (2017) propose two 

models for the integration of informal waste pickers against the background of the threat 

of privatisation. Both models rely on waste pickers for door-to-door collection as well as 

sorting and recycling. In addition, both models propose a composting unit for organic 

waste as a waste-to-energy option if primary separation of waste is achieved. The models 

differ in terms of the stakeholder responsible for collection from secondary storage bins, 

transportation and disposal. Model A, involving the municipality and the informal waste 

sector, allocates the responsibility for collection from secondary storage bins, 

transportation, and disposal to the municipality. Model B, involving a private company and 

the informal waste sector allocates the responsibility for these actions to a private 

company. In both models there are no social displacements and livelihood-based 

recycling continues. In the case of model A, organic waste composting is promoted by 

the municipality on its own or on a private contract basis. In the case of model B, the 

private company still gains from the tonnage and organic composting unit operations. In 

model A the municipality's image is promoted while in model B the private company’s 

corporate policy of social responsibility is boosted, since it respects the customary rights 

of the waste pickers (Sandhu et al. 2017). 

 



Clean cities and towns: Understanding societal behaviour in order to reduce and divert waste going to landfills  

 

Waste RDI Roadmap Grant Funded Research Project  94| P a g e  

 

 

In South Africa waste picker integration has been extensively investigated and 

conceptually developed in the Waste Picker Integration Guideline for South Africa 

(Department of Environment, Forestry and Fisheries and Department of Science and 

Innovation [DEFF] 2020) and promoted through legal developments regarding extended 

producer responsibility. Literature advocating for the recognition and inclusion of waste 

reclaimers includes, for example, the work of Samson (2015), Schenck and Blaauw 

(2011), Schenck et al. (2016) and Grobler and Schenck (2021). 
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3. Chapter 3: Littering 

3.1 Introduction 

Internationally, there is an abundance of literature on littering. Nevertheless, there is a 

dearth of studies on littering in most developing countries (Chaudhary et al. 2021) and in 

the Palestinian territory (Al-Khatib et al. 2009). Furthermore, Chaudhary et al. (2021) note 

that previous literature reviews on littering focus on developed countries, but affirm that 

research involving developing countries is important because they are significantly 

impacted by littering and solutions generated in developed countries may not be 

generalisable to developing countries. African countries are also underrepresented in 

studies. Chaudhary et al. (2021) include only a few studies from Nigeria and Ghana. 

Littering studies have also been done in the Gambia (Farage et al. 2021), Zimbabwe 

(Tanyanyiwa 2015; Zambezi et al. 2020) and South Africa (Govender and Reddy 2020; 

Matsekoleng and Awshar 2020; Schenck et al. 2021a, 2021b; Matsekoleng 2021). There 

is still ample room for research on littering in the South African context, given that the 

country experiences major issues with undesirable waste disposal practices (Garg and 

Mashilwane 2015). 

 

Wever et al. (2010) highlight three main research focal points. Firstly, research has been 

conducted on the amount, compilation and location of litter in specific areas; secondly, 

studies on the behaviour leading to litter are prevalent, and lastly, the literature on the 

effectiveness of interventions aimed at reducing littering has addressed solutions to the 

waste issue. This literature review will not focus on the first research aspect but on the 

last two. 

 

Littering has been defined as the careless and improper disposal of small amounts of 

waste that results in unwanted and unnatural elements remaining in the environment (Al-

Khatib et al. 2009; Ojedokun and Balogun 2011; Khawaja and Shah 2013). Litter is 

classified as a special subcategory of municipal solid waste and is distinguished from 

other subcategories, since it is not disposed of in proper receptacles. It may include solid 

or liquid domestic or commercial refuse, debris or rubbish. Common examples include 

soft drink bottles, glass, metal, cigarette butts, small pieces of paper, fabric, chip and 

confectionary wrappers, fast-food packaging, bottle caps, other bottles, plastic straws, 

wood, food, abandoned vehicle parts, construction or demolition material, garden 
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remnants and clippings, soil, sand or rocks (Al-Khatib et al. 2009; Ong and Sovacool 

2012; Schultz et al. 2013). Moreover, new forms of litter emerge increasingly and have, 

for example, been linked to changing consumer patterns in terms of take-away food and 

the increase in unsolicited advertising materials (Al-Khatib et al. 2009). A wider notion of 

litter might entail any other material, substance, or thing, regardless of origin, deposited 

in an unacceptable place or dislocated from its destination. In particular, this would be the 

case if the size, shape, nature or volume of the litter cause the place to be deemed 

disorderly, or if it detrimentally affects the proper use of that place, whether or not it has 

any value when or after being deposited (Al-Khatib et al. 2009; Schultz et al. 2013). 

 

Cigarette butts are perceived to be the most abundant litter category in the world (Carmi 

2019) and especially in urban areas (Hietler and Pladerer 2020, drawing on Gerlach). In 

terms of primary types of litter, Al-Khatib et al. (2009) have indicated that cigarette butts, 

glass bottles and food waste comprise the largest portion of litter in the Nablus district in 

the Palestinian territory. Cigarette butts are also the item littered most frequently in the 

USA (Rath et al. 2012). 

 

Determining the source of litter affects the selection of management strategies. Some 

types of litter, for example, can be ascribed to a combination of anthropogenic activities 

and transportation, as well as dislocation by natural phenomena. Beach litter can be 

attributed to land-based sources, but is often deposited by the sea as a consequence of 

shipping, recreational boating, navigation, fisheries, aquaculture and other offshore 

activities, and accounts for a higher percentage of litter than deposits by beach users 

(Watts et al. 2017). Although dislocation is also a source of litter, research has pointed to 

individuals being a major source of litter (Schultz et al. 2013). Changes in health policies 

such as mandating protective equipment including fitted face masks and latex gloves also 

emerged as a recent source of litter during the pandemic, as evident from a study 

conducted in Albury, regional Southern New South Wales, Australia (Spennemann 2021) 

and in a study on face mask littering in Bangkok, Thailand (Tesfaldet et al. 2022). 

 

Some research has concluded that littering behaviour is more prevalent among males 

(Al-Khatib et al. 2009; Beeharry et al. 2017), young adults (Muñoz-Cadena et al. 2012; 

Beeharry et al. 2017;) and individuals in rural communities (Schultz et al. 2013; Beeharry 
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et al. 2017;). Schultz et al. (2013) caution that these results are not conclusive and that 

many studies could not identify significant demographic predictors. Hietler and Pladerer 

(2020), drawing on the work of Gerlach, found that littering is especially prevalent among 

smokers and that littering is most likely to happen in groups and in public Other factors 

related to littering and anti-littering behaviour include educational level, religious 

conviction and worldview, income, marital status, urban stress, local identity (Al-Khatib et 

al. 2009; Beeharry et al. 2017; Meloni et al, 2019;). Married individuals and widow(er)s 

report that they litter less than divorced or single individuals (Al-Khatib et al. 2009). 

Pedestrians and motorists contribute extensively to littering (Noah 2002). 

 

Conversely, urban stress and sustainable worldviews predict anti-littering behaviour. City 

identity acts as a moderator of the relationship between urban stress and non-littering. 

When stress levels are high, anti-littering is likely for those with strong local identity 

(Meloni et al, 2019). 

 

3.2 Impacts of litter 

Initially litter was perceived as primarily an aesthetic issue, but it has become recognised 

as a broader environmental problem (Al-Khatib et al. 2009; Ong and Sovacool 2012). 

Litter impacts on the environment significantly by causing aesthetic blight, health hazards 

such as food safety issues due to microplastics in food, injuries caused by broken glass 

and beach litter or ingestion (Hietler and Pladerer 2020), infection by pathogens in 

discarded hypodermic needles and rotting contents of bottles and tin cans, breeding 

habitats for insects, attraction of rats, roaches and mosquitoes. It leads to habitat 

adaptation in certain animals such as spiders who exploit discarded containers (Kolenda 

et al. 2021), death and danger to livestock and wildlife, and toxic gases and residues 

(see, for example,  Mohajerani et al. (2020) and Oliva et al. (2021) on the impact of 

cigarette butts). It also decreases soil productivity, creates risks of flooding and fire, and 

leads to decreased biodiversity and ecosystem functioning, increased refuse collection 

and related costs as well as loss of amenities (Njeru 2006; Al-Khatib et al. 2009; Muñoz-

Cadena et al. 2012; Ong and Sovacool 2012; Khawaja and Shah 2013; Schultz et al 

2013; Campbell et al. 2016;  Carmi 2019; De Francesco et al. 2019; Aretoulaki et al. 2021; 

De Sadeleer et al. 2021; Ojedokun 2015). It impacts on crime rates (Hilburn 2016). Litter 

also leads to the pollution of surface and ground water and contributes significantly to the 
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transmission of diseases such as dengue and leptospirosis (Rath et al. 2012; Khawaja 

and Shah 2013). It may cause vehicle accidents (Khawaja and Shah 2013). Furthermore, 

the presence of litter can lead to additional littering (Khawaja and Shah 2013). Litter also 

has an economic impact in terms of the costs involved in litter collection (Hietler and 

Pladerer 2020) and the economic losses associated with the litter present in public places 

(Al-Khatib et al. 2009; Cingolani et al. 2016;  De Francesco et al. 2019; De Sadeleer et 

al. 2021;), decreased residential property value, reduced sales and decreased customer 

numbers in commercial areas (Ong and Sovacool 2012; Schultz et al. 2013), failure of 

tourism (De Francesco et al. 2019) and, in the case of marine plastic litter, affects marine-

based sources of income (e.g. fishing, aquaculture, marine tourism and merchant 

shipping) by compromising economic development (Aretoulaki et al. 2021). 

 

From an ideological point of view, the unequal distribution of litter, such as plastic bags, 

and the unavailability of municipal services including solid waste disposal signal 

environmental injustice that can be related to the inequalities of colonialism (Njeru 2006). 

 

In terms of socio-psychological effect, a causal relationship exists between observing litter 

and a number of aspects. These include the anticipation of both physical incivilities such 

as “low-level breaches of community standards that signal an erosion of conventionally 

accepted norms and values” (LaGrange et al. 1992: 312) including litter, graffiti, 

vandalism and vacant or dilapidated buildings, as well as social incivilities, including anti-

social behaviour, begging, youth gangs, drug and alcohol abuse, as well perceptions of 

crime prevalence (Medway 2016). 

 

3.3 Reasons for littering 

In a study by Awunor et al. (2021), the socio-demographic and behavioural determinants 

of littering in Benin City, South Nigeria were investigated. A significant association was 

found between littering tendencies and age, gender and educational status (Awunor et 

al. 2021). A study by Aziz et al. (2019) focusing on littering in greenspaces, and in 

particular Pantai Temasya, Sarawak, a recreational park in Malaysia, related littering 

directly to socio-economic characteristics. More male than female respondents, more 

Chinese respondents and more singles and childless respondents admitted to littering 

(Aziz et al. 2019). In terms of age, a higher percentage of littering was indicated for those 
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in the age group 17–25. In addition, a lower education level was associated with littering, 

since those respondents who only completed primary school tended to litter more (Aziz 

et al. 2019). Al-Khatib et al. (2009) also found a direct relationship between littering and 

the socio-economic characteristics of gender, family income, marital status and religious 

convictions. Norrgren and Swahnberg (2016) also found that personal traits influence 

prosocial behaviour. In the study an increase in age was associated with a decrease in 

littering. An increase in education coupled with an increase in age also indicated 

decreased littering in a study by Norrgren and Swahnberg (2016). However, the findings 

of a study in Jordan indicated that both young respondents and those aged 50 and over 

littered more than other age groups (Moqbel et al. 2019). In studies by Akpoghiran (2020) 

focusing on Benin City, Edo State, Nigeria, and by Moqbel et al. (2019) conducted in 

Jordan, findings indicate that a low level of environmental education or a lack of anti-

littering education is one of the reasons for, or perceived reasons for, (Schenck et al. 

2021b) littering. 

 

Almosa et al. (2020) attributed littering partly to social norms. Littering, in a study by 

Amankwah-Poku and Ofori (2020) conducted among university students at a university 

in Ghana, was found to be normal. In a study conducted in Jordan, respondents also 

indicated that they considered littering to be acceptable in the country and that 

consequently, this norm might be a justification for littering even though respondents may 

not be pro-littering (Moqbel et al. 2019). Aretoulaki et al. (2021) ascribed the increase in 

marine plastic litter to the throw-away culture with its over-consumption and excessive 

production of disposable products. Cultural customs such as the notion of honouring 

bread in Middle Eastern countries, that is to dispose of leftover bread (whether dry or 

spoiled) separately from municipal household waste, so that stray animals or cattle may 

feed on it, were also noted in a study conducted in Jordan (Moqbel et al. 2019). 

 

Some scholars attribute littering to individual beliefs and characteristics. Amankwah-Poku 

and Ofori (2020) found that littering is the outcome of shifting the responsibility for waste 

disposal onto others, including the government, paid workers and waste management 

organisations in Ghana. A similar belief that litter cleaning was not the job of the litterer 

was evident in a study conducted in Jordan (Moqbel et al. 2019). A belief that littering 

creates jobs for street cleaners was also noted in South African studies on street vendors 
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in Mankweng Township and Paarl as well as commuters in Paarl (Schenck et al. 2021a; 

Schenck et al. 2021b). Laziness was one of the reasons identified by Khawaja and Shah 

(2013, drawing on Ojedokun and Balogun 2011; Muñoz-Cadena et al. 2012) and stated 

as a perceived reason for littering by participants (Schenck et al. 2021a; Schenck et al. 

2021b). A lack of concern about a healthy environment and a poor culture concerning 

environmental behaviour originating in the home and a poor attitude relating to 

environmental management were identified as reasons by Akpoghiran (2020). In addition, 

reluctance to hold on to litter because it is considered dirty contributed to littering 

(Amankwah-Poku and Ofori 2020). Similarly, De Sadeleer et al. (2021, drawing on Wever 

et al. 2010) also note the “disgust factor” involved in picking up and disposing of cigarette 

butts is related to the high littering rate of this product. Attitude was also identified as a 

key factor in littering (Aziz et al. 2019). Imitation was also cited as one of the reasons for 

littering (Muñoz-Cadena et al. 2012; Amankwah-Poku and Ofori 2020). 

 

According to Almosa et al. (2020), a lack of knowledge contributed to littering on an 

individual level. Akpoghiran (2020), in a study conducted in Benin City, Nigeria, found that 

the majority of participants were not aware that littering could lead to environmental 

hazards or impact negatively on the aesthetic beauty of the environment. Rodríguez-

Rodríguez (2012), in a study investigating litter in protected areas of the Autonomous 

Region of Madrid, citing McKercher and Weber (2008), Brown et al. (2010) and Chang 

(2010), also mentions deficient environmental consciousness and urban origin as further 

causal factors. A related reason for littering, identified in a study on cigarette littering, is 

that people who litter may not regard the item being littered as litter. In particular, some 

smokers do not consider cigarette butts to be litter, especially where cigarette filters were 

not frequently observed in the environment (Rath et al. 2012). Poor and inconsistent 

sensitisation by the media is a related reason for littering identified by Akpoghiran (2020). 

 

Littering is also correlated with the number of people frequenting a site and different 

visiting or traffic or use patterns during the day or season. Several studies indicate that 

fluctuating patterns of traffic during different times of day are positively correlated with the 

amount of litter generated (Noah 2002). Noah (2002), in a study on the environmental 

impact of the taxi industry in Butterworth, South Africa, observed a direct relationship 

between passenger numbers and ground pollution. Face-mask littering was also found to 
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be related to areas with high traffic such as mass transit stations and busy areas of streets 

in a study in Bangkok, Thailand (Tesfaldet et al. 2021). Similarly, in a study on the extent 

of cigarette butt litter in an urban environment in Madrid, Spain, researchers found that 

higher volumes of cigarette butts were found in central districts with more hospitality 

venues and public transportation stops (Valiente et al. 2020). Beach litter is also impacted 

by factors that may vary with location and season (Watts et al. 2017). A higher volume of 

litter during afternoons in lecture classrooms was associated with other uses of 

classrooms such as waiting for lectures, studying and consuming food (Malomo et al. 

2021). The built environment can also be a determinant of littering (Almosa et al. 2020). 

Some authors attributed littering to a lack of litter bins in streets (Al-Khatib 2009; Muñoz-

Cadena et al. 2012; Rodríguez-Rodríguez 2012; Beeharry et al. 2017; Freije, Naser and 

Abdulla 2019; Amankwah-Poku and Ofori 2020). The lack of proximity of bins and 

recycling receptacles were also noted as a reason in studies by Moqbel et al. (2019) abd 

Amankwah-Poku and Ofori (2020). Importantly, in the study by Moqbel et al. (2019) the 

physical appearance and design of waste containers were also related to littering 

behaviour. Moreover, when these receptacles evoked feelings of disgust and a fear of 

sickness, respondents also indicated the likelihood of littering (Moqbel et al. 2019). In 

South African studies conducted in Paarl and Mankweng Township the appropriation of 

and damage to waste receptacles, the low visibility or lack of waste containers and the ill-

suited character of waste containers all contributed to littering (Schenck et al. 2021a; 

Schenck et al. 2021b). The study in Paarl and Mankweng also indicated that inadequate 

sanitation infrastructure was related to littering (Schenck et al. 2021b). 

 

The behaviour of and ineffective waste management by local authorities can also be 

related to littering. Muñoz-Cadena et al. (2012) found that municipal authorities were not 

vigilant enough in a study conducted in a Mexico City neighbourhood. In a South African 

study conducted on eThekwini Municipality’s regeneration programmes on littering and 

dumping, the authors also found that littering along with dumping were the outcomes not 

only of a lack of compliance with regulations but of limited enforcement, service levels, a 

lack of monitoring and evaluation of regeneration programmes (Govender and Reddy 

2020). In a study conducted in Paarl and Mankweng Township, South Africa, both the 

presence of cleaners (allowing a shifting of responsibility to cleaning staff) and the 

absence of cleaners were related to littering (Schenck et al. 2021b). An important reason 
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stated by participants in a South African study in Paarl was that littering was an expression 

of discontent with a government perceived as uncaring (Schenck et al. 2021a). 

 

Causes of increased littering have also been noted. Al-Khatib et al. (2009: 450) mention 

a lack of social pressure in terms of litter prevention, the absence of “realistic penalties or 

consistent enforcement, social rebellion, and lack of knowledge of the environmental 

effects of littering”. The high private costs of correct litter disposal also increases littering 

(Khawaja and Shah 2013). The presence of litter can also lead to further littering (Weaver 

2015; Sharma et al. 2019; Amankwah-Poku and Ofori 2020). This causal relationship is 

related to the influential “broken windows” theory. According to this theory, disorder cues 

in neighbourhoods are triggers for antisocial behaviours such as littering (Volker 2017). 

Volker (2017), however, indicated that the effect of these cues is not as pronounced as 

originally postulated and that neighbourhood and individual characteristics play a 

moderating role. Similarly, a study conducted by Malomo et al. (2021) in a classroom 

setting at a university campus in Lagos, Nigeria, did not confirm the broken windows 

theory but pointed toward other underlying behavioural challenges. The authors 

suggested that a poor maintenance culture, habitual practices as a result of childhood 

socialisation and subconscious littering may contribute to littering (Malomo et al. 2021). 

 

Both the product and its packaging design can also play a role in littering. De Sadeleer et 

al. (2021), drawing on Wever et al. (2010), also noted that the shape of littered items and 

their small size have an impact on littering. Moreover, eco-feedback appearing on anti-

littering labels as well as the reusability and reclosability of items (i.e. the property of an 

item allowing it to be closed again) play a role (De Sadeleer et al. 2021). Badly designed 

packaging of commercial products, the amount of litter at a particular location, the 

presence and wording of littering signs and the amount, the poor placement and 

appearance of waste disposal bins also contribute to increased littering (Al-Khatib et al. 

2009). The increased use of plastic in product packaging was also cited as a reason for 

littering in a study by Beeharry et al. (2017) conducted in Grand Baie, Mauritius. 

 

It is important to note that the reasons for of littering are dependent on the region and 

culture, and therefore the success of littering-prevention programmes hinges on a 

context-based investigation utilising a cross-disciplinary approach and community 
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participation (Al-Khatib et al. 2009; Muñoz-Cadena et al. 2012). This is also the case for 

marine litter. In a Tasmanian study the main cause of marine debris deposition has been 

identified as local marine transport of debris from upstream sources to downstream 

shores. Other significant sources of litter were direct littering by beachgoers and transport 

from surrounding areas via storm water drains and coastal runoff (Willis et al. 2017). As 

Willis et al. (2017) note, it is important that debris should be dealt with at the local level. 

 

3.4 Attitudes towards littering 

Research on the correlation between attitude and littering is scarce (Ojedokun 2011). An 

individual’s attitude towards littering refers to the psychological tendency to evaluate or 

react towards littering with favour or disfavour and encompasses cognitive, affective and 

normative dimensions (Odjekun and Balogun 2011). A negative attitude towards littering 

may be perceived as signifying a “culture of cleanliness and community shared 

responsibility” (Ojedokun and Balogun 2011: 69). Public attitude studies about street 

littering are important for the process of identifying administrative and strategic priorities 

(Al-Khatib et al. 2009). 

 

Studies on attitudes towards littering indicate that the generation of recyclable litter relates 

to consumer preferences in terms of the frequency and types of waste. Interestingly, 

although people are aware of the negative impact of litter, they still engage in littering, as 

illustrated in a study conducted in Mexico City by Muñoz-Cadena et al. (2012). 

 

In a study conducted in Ibadan, Nigeria, Ojedokun) (2011) found that individuals who 

have certain desirable personality characteristics such as altruism, an increase in locus 

of control and have a disapproving attitude towards littering, would be more prone to 

engage in pro-environmental behaviour. In addition, Ojedokun and Balogun (2011) in 

another study in Ibadan, Nigeria, concluded that apart from altruism and locus of control, 

environmental self-efficacy2 and self-concept contribute significantly to an individual’s 

negative attitude towards littering. 

 

                                                           
2Environmental self-efficacy is defined by the authors as “confidence of an individual in his or her ability to 

successfully perform behaviours that can solve environmental problems in the face of different barriers” 

(2011: 71). 
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3.5 Perceptions about littering 

Research shows that behaviour is based on perceptions of reality (Dijksterhuis and Van 

Knippenberg 1998; Beeharry et al. 2017). Therefore, the analysis of public perceptions of 

litter is important, since there is a significant link between litter and individual behaviours 

(Carmi 2019) and hence understanding perceptions is one of the primary steps in 

developing a comprehensive and sustainable anti-littering approach (Hartley et al. 2015; 

Beeharry et al. 2017). Building on these notions, Beeharry et al. (2017) in their study on 

anti-littering behaviour of coastal users, posit that improving perceptions could advance 

anti-littering behaviour. As a starting point within the context of this study, it is therefore 

important to determine perceptions around litter and littering before behaviour is 

addressed. Nevertheless, it should be noted that there is a difference in perception 

between perceived estimation of litter generation and observed estimation by 

researchers, as indicated by Hilburn (2016) in a study conducted in a rural municipality in 

Mexico. An inaccurate perception of littering may therefore influence pro-environmental 

behaviour. Other factors may also influence perceptions of littering. Perceptions of 

various groups, for example, different coastal user groups, differ as is suggested by a 

study conducted in Grand-Baie, Mauritius (Beeharry et al. 2017). In this study perceptions 

regarding aspects of marine litter (e.g. severity, constituents, contributing factors, litter 

dispersion paths, distribution at sea, user group contribution, threats, responsibility) were 

investigated and linked to various coastal user groups such as inhabitants, fishers and 

hawkers as well as visitors. Some stimuli influence the perception of cleanliness of in-

house and corporate facility managers. Stimuli include actual cleanliness, staff behaviour, 

the condition of the environment, scent and appearance of the physical environment (Vos 

et al. 2018). A study conducted in Brazil by Krelling et al. (2017) also found that beach 

users with varying socio-economic profiles (income, education, daily expenditure, 

frequency of travel to beach areas and period of permanence in area) in different beaches 

with different environmental settings have different perceptions of environments 

containing marine debris. In a study by Rayon-Viña (2019) comparing perceptions of 

beach litter among beach cleanup volunteers and other beachgoers, volunteers 

perceived more litter on beaches. 

 

Some research focused on specific target groups, for example, children or the 

marginalised and poor, in terms of perceptions of litter (Hartley et al. 2015; Carmi 2019). 
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Researchers view the perceptions of children as strategically important because they also 

represent future actors and have social influence on their peers, parents and the 

community (Hartley et al. 2015). As Carmi (2019) notes in a study conducted in Kus-A-

Zarqa, Israel, the sites inhabited by the marginalised, poor and undeveloped communities 

can be important conservation sites. 

 

In terms of responsibility, one study notes that street cleanness is viewed as a shared 

responsibility of citizens and local authorities (Al-Khatib et al. 2009). Willingness to 

volunteer in street-cleaning campaigns can be linked to a strong sense of belonging that 

community members experience in relation to their local public places (Al-Khatib et al. 

2009). A study on beach clean-ups in the south Bay of Biscay noted an association 

between higher knowledge levels regarding beach litter and participation in beach 

cleanups (Rayon-Viña 2019). However, perceived knowledge of litter-related problems 

may not necessarily change behaviour. In terms of consumer practices, plastic bag use 

was perceived as a problem by a majority of respondents, but they nevertheless opt for 

the use of plastic bags because of the convenience, as indicated in a study conducted in 

South Africa (O’Brien and Thondhlana 2019). 

 

3.6 Anti-littering strategies 

3.6.1 Introduction 

The identification of effective interventions that reduce littering behaviour remains 

important because it can potentially result in “large and synergistic benefits” (Bateson et 

al. 2015: 1). This section reviews the research literature generated on anti-littering 

strategies. 

 

From a historical point of view, research on anti-littering strategies has shown a marked 

paradigm shift during the last half century. During the 1970s the research emphasis in 

environmental pollution studies shifted from sociological and personological surveys 

and/or correlational studies towards an experimental mode centred on behaviour 

manipulation (Baltes and Hayward 1976). In this regard, anti-littering behaviour refers to 

actions and mannerisms performed with the aim of impacting positively on the 

environment by decreasing litter (Beeharry et al. 2017). As a result of the shift in research 

emphasis, the acquisition, maintenance and modification of pollution behaviour and in 
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particular littering or non-littering behaviours were conceptualised as being governed by 

principles similar to those of other learned behaviours (Baltes and Hayward 1976). 

Treatment strategies such as positive reinforcement, positive prompting, negative 

promoting and the provision of litter containers were evaluated. Since the research 

paradigm shift, many studies in developed countries have investigated and evaluated 

strategies to reduce littering by behaviour control. Compared to research in developed 

countries, studies on littering behaviour in developing countries are comparatively scarce 

(Al-Khatib et al. 2009). 

 

Researchers have distinguished between two main types of behavioural strategies to 

minimise littering, namely antecedent and consequence strategies. Antecedent strategies 

aim to have an effect prior to generation of litter (Huffman et al. 1995; Wever et al. 2010). 

They may include prompts / verbal or written messages, awareness / education, 

modelling or demonstrations, goal-settings or commitment strategies, engineering or 

design procedures (Huffman et al. 1995, citing Geller et al. 1982; Hing and Gunggut 

2012). Examples might include cleaning up litter in a location to prevent new litter, 

adjusting the number, design and placement of garbage waste receptacles, and 

communication strategies promoting anti-littering behaviour. Communication strategies 

could range from direct anti-littering messages, to general public campaigns and 

educational programmes (Huffman et al. 1995; Wever et al. 2010). Consequence 

strategies concentrate on the period after litter generation and could include punishments 

(such as fines) or rewards (in the form of, for example, a deposit or lottery opportunity). 

The effects of rewards as a subcategory might, however, be countered by the costs 

involved in the implementation of the consequence strategy (Huffman et al. 1995; Wever 

et al. 2010; Hing and Gunggut 2012). Both these strategy clusters were noted to be 

effective in litter reduction (Hing and Gunggut 2012). 

 

Although the taxonomy of antecedent and consequence strategies which was coined by 

Geller (Geller et al. 1982) provides a useful and accepted point of departure for classifying 

anti-littering strategies, the focus on behavioural approaches and behavioural procedures 

to effect changes does not provide a comprehensive anti-littering strategy taxonomy that 

takes into account other strategies (compare Tapp 1980; Willems and McIntire 1982). 

Other strategies, for example, legislation, soft law instruments, extended consumer 
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responsibility and stewardship approaches – cannot be classified as either antecedent or 

consequence strategies and straddle the divide, acting on a continuum by providing 

incentives for prevention and penalties for littering behaviour. In addition, a literature 

review of anti-littering strategies in Indonesia (Dhahir 2020) indicates that stakeholders 

should collaborate, that policies should be integrated, that combined problem solving 

should take place and that quick responses to littering are needed as well as sustained 

advocacy. These complex approaches also do not easily fit into such a taxonomy. 

 

3.6.2 Antecedent strategies 

3.6.2.1 Engineering or design procedures 

Littering may be addressed with a range of infrastructural measures. Preventative 

infrastructure may function as a management measure to guide public disposal 

behaviour. Importantly, infrastructure should be convenient, available, sufficient and 

accessible (Almosa et al. 2020). Examples may include litter bins or explanatory panels 

at strategic points such as entrances, viewpoints, picnic areas or other recreation areas 

(Rodríguez-Rodríguez 2012; Willis et al. 2017; Almosa et al. 2020). Measures need not 

be complicated and relatively simple adaptations to infrastructure, such as providing litter 

cans, are perceived to decrease littering, or installing litter traps on stormwater drains. A 

study on marine litter in Tasmania, Australia and feedback by interviewees in a study 

conducted in the Nablus district, West Bank, Palestinian Territory, indicated that the 

availability of litter cans was one of the main factors that can reduce littering (Al-Khatib et 

al. 2009; Willis et al. 2017;). However, receptacles should be fit for purpose and 

accessible, as suggested in a study in Lambeth, central London where cigarette butt 

littering could be countered more effectively with litter bins with large ashtrays that are 

easy to use, have stubber plates that are clearly visible and two compartments for waste 

and recycling (Bonarrigo et al. 2020). Receptacles that are portable and which therefore 

reduce the private costs (time and inconvenience) of cigarette butt disposal decreased 

littering by 10–12% on the beaches of the north-east coast of Italy, where the intervention 

was staged (Castaldi et al. 2021). 

 

Design procedures can also involve the use of stimulus control techniques in natural 

settings where the cost and logistical problems in the distribution of reinforcers are 

obstacles (O’Neill et al. 1980). Earlier work by, for example, Finnie (1973, cited in O’Neill 
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et al 1980) tested the effect of the presence of litter receptacles on highways and 

investigated the effect of bins with attractive advertising compared to 55-gallon drums 

(O’Neill et al. 1980). O’Neill et al. (1980) also compared the effect of bins with a higher 

degree of stimulus control (designed to attract attention when litter is deposited by 

automatically tipping a hat) to conventional trash receptacles in an area associated with 

high litter rates and generally not provided with litter receptacles. Containers designed to 

provide stimulus control attract more litter than typical litter receptacles. 

 

3.6.2.2 Prompts 

3.6.2.2.1 Psychology of surveillance 

Some studies on the psychology of surveillance have indicated that images of watching 

eyes induce more prosocial behaviour. Research has also been conducted in the context 

of littering. People are, for instance, less likely to leave litter on cafeteria tables in self-

clearing areas if images of watching eyes are displayed (Ernest-Jones et al. 2011). 

However, this is not a consistent finding. One study conducted at bus stops in Geneva 

with separate litter bins for paper and plastic indicated that watching eyes may not be a 

sufficient cue to trigger the clearing of litter. However, where individuals did pick up litter, 

they invested more time in clearing up garbage in the presence of watching eye images 

(Francey and Bergmüller 2012). Images of watching eyes at bicycle racks near the 

entrance of major university buildings with a litter receptacle in the vicinity do not make 

behaviour more normative, but do encourage more pro-social behaviour independent of 

the local descriptive norm (Bateson et al. 2013). In a further experiment, the hypothesis 

was tested to ascertain whether the transfer of watching eye images onto potential items 

of litter would decrease littering. Items with images of watching were less likely to be 

littered and people were less likely to litter in the presence of other people in the vicinity. 

This experiment suggests that cues of observation on packaging could reduce littering 

and that accompanying explicitly verbal messages about littering are not necessary 

(Bateson et al. 2015). 

 

3.6.2.2.2 Sensory stimulation 

Evidence from a scent manipulation experiment in a natural setting on Dutch trains seems 

to support the theory that cleaner scent can be used to counteract littering behaviour and, 

more generally, that the cognitive route of scents to manipulate behaviour can be a tool 
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for behavioural change (De Lange et al. 2012). Sensory stimulation in terms of visual 

communications designs in an anti-littering campaign built on pre-existing habits of 

mountain climbers to use social media platforms like WhatsApp, Instagram, YouTube, 

Line and Facebook. Key visuals were used to raise awareness of the consequences of 

littering on the mountains, e.g. the danger to animals, through YouTube banner ads, 

Instagram posts and pop-up banners on a website in a study conducted in nature parks 

in Mount Gede Pangrango National Park, West Java, Indonesia (Chandra et al. 2021). 

 

3.6.2.2.3 Green nudges 

Thaler and Sunstein (2008: 6) have defined a nudge as “any aspect of the choice 

architecture that alters people’s behaviour in a predictable way without forbidding any 

options or significantly changing their economic incentives. To count as a mere nudge, 

the intervention must be easy and cheap to avoid. Nudges are not mandates”. Schubert 

(2017: 330) notes that the premise of effective nudges is that they are “only effective in a 

behavioural world, where individuals exhibit limited mental resources, i.e. limited 

rationality, attention, and willpower, and where preferences are often not ‘given’ but rather 

‘constructed’”. Nudges contrast with traditional policy tools because the latter affect 

behavioural change with mandates, bans or economic incentives. Ideally, nudges utilise 

and respond to the cognitive biases of people in a transparent way but without removing 

option sets or changing monetary incentive structures (Schubert 2017). The adoption of 

behavioural modification techniques, originating in behavioural sciences, is increasing. In 

comparison to traditional policy tools like taxes or other financial incentives, nudge 

interventions seem to be viewed in a favourable light (Benartzi et al. 2017). Nudges may 

potentially complement traditional regulation that is information and incentive centred and 

increase their effectiveness and popularity among the general public (Schubert 2017). 

Green nudges aim to encourage environmentally beneficial behaviour, in particular to 

contribute voluntarily to environmental protection (Schubert 2017). Schubert discusses 

three analytical categories of green nudges, of which two seem to be applicable to 

nudging in a littering context. Firstly, green nudges harness consumers’ desire to maintain 

a positive self-image through pro-environmental behaviour and appeals to their social 

identity. An example is the “Don’t mess with Texas’ social advertising campaign which 

started in 1986 and appealed to the sense of community pride of Texans. The campaign 

depicted littering as behaviour which Texans would find aversive. With an estimated litter 
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reduction of 70% between 1986 and 1990, the campaign has been one of the most 

successful green nudges to reduce littering on highways (Schubert 2017). Secondly, 

green nudges capitalise on people’s tendency to imitate the behaviour of their peers. An 

example would be to convey social norms through peer comparison and stimulating social 

status competition.  

 

Examples of green nudge interventions to curb littering have been conducted in 

Copenhagen to encourage more effective use of street litter bins by painting footprints on 

the ground leading up to the bins and wrapping the bins in a bright colour. During an 

experiment designed to test the effect of the nudge, free sweets were distributed before 

and after the nudge. A significant decrease was reported in wrapper litter after the nudge 

(see iNudgeyou). This anti-littering nudge intervention has been replicated in Scotland. 

Initial findings indicate support for the research proposition that littering is affected by the 

intervention (Zero Waste Scotland “Nudge Study – Promoting the Use of Litter Bins” 

available at https://www.zerowastescotland.org.uk/litter-flytipping/nudge-study; Keep 

Scotland Beautiful and Institute for Social Marketing, University of Sterling Report Nudge 

Study Implementation Toolkit: Promoting the Use of Street Litter Bins (2015) available at 

http://inudgeyou.com/green‐nudge‐ nudging‐litter‐into‐the‐bin). Another example of the 

use of social nudges can be drawn from a US campaign. In an argument to defend the 

use of social nudges against moral objections of lack of coherence and autonomy, 

Nagatsu (2015) also discussed the use of social nudges in the “Don’t Mess with Texas” 

campaign. This campaign combined elements of nudges and more traditional regulations. 

 

3.6.2.3 Verbal messages 

3.6.2.3.1 Affective appeal or factual presentation 

Horsley (1988, cited in Hansmann et al 2009) studied the effects of differently phrased 

anti-littering signs and concluded that the style of the message is important. Ambiguously 

worded signs did not encourage an anti-littering attitude, whereas positively worded signs 

are more effective. In a Swiss experiment testing messages promoting battery recycling, 

the humorous slogans did not perform better than factual slogans in encouraging 

customers to return used batteries (Hansmann et al. 2009). The effectiveness of the 

factual slogan was explained with reference to reactance theory, which accounts for the 

processes that undermine communication of social norms. According to the theory, 

https://www.zerowastescotland.org.uk/litter-flytipping/nudge-study
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people want to determine their own personal norms, decisions and actions, and exhibit 

active or passive resistance to social pressures that undermine their behavioural freedom 

and self-determination. Thus the humorous slogan could be perceived as prescriptive and 

as restricting the behavioural freedom of customers. The factual slogan did not produce 

reactance because it did not urge people to perform a certain action. It seems that 

informing customers about a social norm in a descriptive manner has a stronger influence 

than demanding that they comply with the norm. Moreover, factual slogans may also by-

pass the generation of justifications for non-recycling. 

 

Other appeals to affect involve the identifiable victim effect (Perrault et al. 2015). People 

seem to be more willing to help identified individuals than unidentified ones. Messages 

containing accounts of identifiable victims are more vivid and evoke empathy, altruism 

and even distress. In contrast to appeals involving unidentified victims, receivers cannot 

fall back on statistical percentages and the consequences of action or a lack of action are 

more salient. Earlier studies tested whether people were more willing to contribute money 

to a cause promoted by an identifiable victim message. However, people can also donate 

time by, for example, volunteering to clean up litter. Perrault et al. (2015) compared the 

effect of using humans and animal as identifiable victims in anti-littering messages and 

concluded that although the identified animal message evoked more empathy and 

distress compared to messages with identified humans, messages were equally effective 

at generating volunteer activity and perceived future littering behaviour. However, no-

victim control messages fared just as well as the animal messages. Engendering empathy 

or affect may therefore not necessarily be more effective in inducing anti-littering 

behaviour. 

 

Drawing on the sense of belonging to a particular community could also enhance anti-

littering messages alerting the public to monetary penalties imposed for littering behaviour 

(Bonarrigo et al. 2020). 

 

3.6.2.3.2 Persuasive communication 

The purpose of persuasive strategies, as a tool in environmental education, is to convey 

the justification for norms without threatening or sanctioning the audience for non-

compliance. In this sense, awareness of the environmental issue is enhanced and the 
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platform is created for a positive disposition facilitating adequate behaviour. Morgan et al. 

(2021), for instance, found that smokers who received anti-littering messages had higher 

intentions not to litter than those who received chemical messages. They had more 

knowledge about the prevalence of cigarette filters as the most common litter type, had 

more conversations about not littering and thought more carefully about proper disposal. 

 Persuasive messages may be communicated through different media – e.g. through 

personalised verbal requests, signs and brochures (Cingolani 2016). 

 

Recent research on persuasive strategies highlighted the importance of social normative 

information, i.e. the “innate rules guiding individual and group behaviour and thought in 

the social sphere – to shape social behaviour” (Hassell and Wyler 2019: 232). 

Perceptions about social norms shape beliefs about appropriate actions and influence 

behaviours (Hassell and Wyler 2019). A study conducted in Saudi Arabia confirmed that 

individuals often behave consistently with their values and beliefs, and this study showed 

litter prevention and proper disposal were consistent with Middle Eastern religious values 

(Almosa et al. 2020). 

 

The efficiency of persuasive strategies also depends on the presence of aligned 

normative information. Descriptive norms pertain to behaviours which are typically 

performed, while injunctive norms involve perceptions about which behaviours are 

generally approved or disapproved, and the social punishments or awards that 

accompany conformity to the norm (Cialdini 2003; Hassell and Wyler 2019). Although 

research indicates that both types of norms act as motivation for human action, some 

research indicates that persuasive communications are most effective when descriptive 

and injunctive messages are aligned and work together. That is, persuasive messages 

would not be as successful if they reveal that offences against the environment are 

frequent and typically carried out, while simultaneously appealing to pro-environmental 

behaviour. However, when pro-environmental behaviour is the norm, an injunctive norm 

signalling pro-environmental behaviour will be more effective (Cialdini 2003; Almosa et 

al. 2020). Recently however, scholars have cautioned against sweeping conclusions 

about the power of positive and negative descriptive norms, in particular where political 

behaviour, e.g. signing petitions, is concerned. Earlier research conclusions that negative 

descriptive norms are ineffective, might be overstated. Negative descriptive social 
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normative messages may generate higher anger levels compared to positive social 

descriptive norms and lead to an emotional response that encourages purposive political 

activity. Furthermore, individual reactions also depend on recipients’ propensity for action, 

the objectives of the appeals and their benefits. Negative descriptive norms are more 

effective in motivating the general public to engage in activist behaviour, but where 

individuals already identify as activists, normative frames have less effect in shaping 

behaviour (Hassell and Wyler 2019). To summarise, where the goal of persuasive 

communication is to prompt political participation in influencing environmental policy, 

negative descriptive norms might have a positive impact where the audience do not 

identify as activists. 

 

3.6.2.3.3 Face-to-face communication 

A Swiss study on the effect of personal, problem-centred face-to-face conversations in 

anti-littering campaigns indicates that this communication strategy is effective in raising 

awareness about littering and may lead to positive behaviour. The study is based on 

perceptions of participants and not on observations of actual behaviour following the 

intervention (Hansmann and Steimer 2015). This strategy provides opportunities to probe 

habits and underlying belief systems in a flexible way, to present arguments promoting 

insights, positive attitudes and opinion changes. It even allowed respondents to express 

a commitment to anti-littering behaviour. 

 

A study by Fernandez-Haddad et al. (2021) investigated the role of community health 

workers (promotoras) to identify and involve stakeholders in environmental cleaning 

during two community interventions in Mexico and Arizona. These interventions were 

based on community-based social marketing, focusing on strategies that highlight 

personal community-level connection to enable behaviour modification by increasing the 

visibility of desired behaviour by exposure to it or encouraging campaigns. Community 

members are empowered to play a leading role in the change. In the relevant 

interventions promotoras engaged communities to address the problem of littering. In the 

Mexican intervention promotoras contacted the communities through visits or house-to-

house co-responsibility workshops to increase awareness of clean cities and their 

benefits through teaching materials, and incentivised interactive games and activities. 

This increased community motivation and participation. 
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3.6.2.4 Demonstrative messages 

The aim of demonstrative messages, as a strategy in environmental education, is to show 

how most people behave in a particular environment. Demonstrative messages range on 

a continuum from weak signals, e.g. maintaining a clean setting, to stronger signals such 

as visually demonstrating picking up litter. This type of communication is based on the 

premise that people tend to imitate behaviour (Cingolani et al. 2016). In this regard, the 

literature indicates that people are less likely to litter when observing someone picking up 

debris ((Beeharry et al. 2017). 

 

A social media group established in India, named The Ugly Indian (TUI) aims to change 

the attitude that links public filth to identity (Luthra 2018). The online community relies on 

social media, and in particular on Facebook and Twitter, to disseminate their message 

and recruit volunteers. The volunteers are added to a database and invited to planned 

spotfixes. They organise clean-up activities, or spotfixes, to deal with problematic public 

spaces by cleaning up the site, fixing broken sidewalks, removing posters and repainting 

walls. TUI also uses its Facebook page to feature the work of organisations inspired by 

their initiative. Spotfixing can be described as a local activity, since volunteers conduct it 

in or near areas where they work. It seems that apart from these spaces, sites frequented 

by the upwardly mobile classes feature prominently. Luthra (2018) cautions that although 

such volunteering efforts may be commendable, they reveal ideological bases with 

particular structural and historical biases and privilege a certain aesthetic, which might be 

at the expense of practical efficacy. 

 

Community clean-up days were also recommended in a study conducted in Lambeth, 

London (Bonarrigo et al. 2020) to increase awareness about littering and to contribute to 

a clean environment by decreasing the likelihood of littering. The authors also suggested 

that local businesses collaborate with local governments to enable funding for these types 

of events (Bonarrigo et al. 2020). 

 

An important caveat in terms of clean-ups as a demonstrative message is that they can 

cause ecological disturbances when mechanical activities such as, for example, beach 

raking is involved. Moreover, in the case of litter that not only originates from 
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anthropogenic activities (i.e. items that were discarded, abandoned or abandoned by 

people) directly, for example beach litter, regular clean-ups still fail to deal with about half 

of the accumulated waste (Watts et al. 2017). 

 

3.6.2.5 Awareness and education strategies 

One of the essential components in preventing pollution in general and affecting 

attitudinal change is raising public awareness. In fact, Storrier and McGlashan (2006: 

193), in the context of marine litter, view this strategy as the “only guaranteed way of 

reducing the amount of marine litter on beaches”. The role of awareness of litter has also 

been emphasised by Roper and Parker (2008) in a marketing study conducted with UK 

respondents including students and employees of a not-for-profit charity known for 

environmental campaigns. These authors demonstrated that a high percentage of 

customers cannot recall seeing litter on an image of an urban scene containing litter in a 

recall exercise. Consequently, campaigns aimed at socialising customers against littering 

may be ineffective, since customers may be nonresponsive to the message. Roper and 

Parker (2008) argue that advertising campaigns should rather raise awareness of the 

occurrence of litter. Akpoghiran (2020), in a study in Nigeria, also stated that the use of 

media advocacy to discourage littering should be consistent.. 

 

Some research indicates that environmental knowledge plays only a small part in pro-

environmental behaviour and does not in itself seem to be a prerequisite for pro-

environmental behaviour. Educational endeavours should instead take account of the role 

of environmental value as an intervening variable between environmental knowledge and 

pro-environmental behaviour. Environmental value is based on experiences. Therefore, 

experiences should be crafted to foster pro-environmental behaviour (Latif et al. 2013). 

Hartley et al. (2015) demonstrated that an educational intervention in the UK not only 

increases the environmental concerns of children about marine litter, but also increases 

the self-reported actions to reduce the causes of marine litter. The educational 

intervention consisted of posters, artwork, demonstrations and mini-experiments. 

Moreover, the intervention also included exposure to mitigative and preventive actions. 

Children also challenged their family and friends to engage in litter-reducing behaviours 

after the educational intervention. Therefore, the research suggests that educational 

interventions may impact on communities on a wider scale and may be self-reinforcing. 
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The use of educational efforts can also be motivated by identifying the origin of litter at a 

specific site. In a study on marine litter in the Arab-Israeli town of Jisr, Portman and 

Brennan (2017), with reference to Pasternak et al. (2017), note that when beach litter 

originates from land-based sources, the focus should be on educational efforts, and 

sometimes advocacy. However, since education is a long-term solution, it may not be 

viable to elicit proactive behaviour among beachgoers and hence short-term measures 

for beach litter reduction should also be considered. Both long- and short-term measures 

should take into account the local context and social norms such as the acceptability of 

littering in public spaces and the composition of litter (Portman and Brennan 2017). 

 

Incorporating experiential and service learning seems to have not only a short-term effect 

by increasing awareness of environmental issues, augmenting environmental 

perceptions and consciousness, but also resulted in environmentally responsible 

behaviours. Retention of pro-environmental attitudes and behaviours and the added 

benefit of intergenerational learning are retained at least two years after environmental 

service learning (Schneller 2008). Bonarrigo et al. (2020) also recommended that 

education of young people be accompanied with knowledge application by, for instance, 

creating anti-littering posters or assisting other peers to paint litter bins for the local 

government. Experiential learning about the environment in middle school contexts 

seems to produce long-term pro-environmental attitudes as indicated by a study 

conducted in Baja California Sur, Mexico (Schneller 2008). 

 

In a study by Matsekoleng (2021) in Thokoza Township, Ekurhuleni East, Johannesburg, 

South Africa, progressive environmental action research activities involving action 

research cycles (establishing a vegetable garden, yard cleaning, composting, planting 

flowers and crocheting) were used to encourage children as co-researchers to be 

involved mentally, emotionally and physically and to raise their awareness of littering as 

well as to promote a positive attitude. 

 

A study conducted at Tasmanian beaches indicates that a large percentage of 

participants do not litter at beaches (Slavin et al. 2012). The author suggests that this 

might point to a strong social norm to keep beaches clean. Slavin (2012) associates social 
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norms with demographic factors (e.g. age) and suggests that anti-littering education can 

be adjusted to address potential litterers by taking account of the demographic factors 

that influence their behaviour (Slavin et al. 2012). 

 

The cost of preventative approaches to littering (e.g. educational briefings and material) 

may require substantial resources – also in terms of educational staff. However, in the 

long term an educational approach may be profitable compared to reactive approaches 

like cleaning patrols. Educational interventions may also be necessary to prepare people 

for the implementation of other strategies like a trash-in/trash-out scheme (Rodríguez-

Rodríguez 2012). 

 

3.6.3 Consequence strategies 

3.6.3.1 Strategies to internalise externalities of littering through penalties 

Support for the notion that strategies that internalise the private cost of littering by 

instituting a penalty will decrease littering was demonstrated in a controlled laboratory 

experiment among undergraduate students in Islamabad. Fines may therefore lead to 

less frequent littering. Where fines are not an option, the negative externality (i.e. the 

uncompensated environmental effects with an impact on consumer utility and enterprise 

cost outside the market mechanism) of littering can be limited by informal institutions such 

as social norms and peer effect (Khawaja and Shah 2013). 

 

3.6.4 Hybrid strategies 

3.6.4.1 Legislation and policy 

Although attempts to enforce existing anti-littering laws have been made, they are not 

generally diligently enforced in most jurisdictions and regulatory efforts do not have a 

significant impact, for example, where the littering of cigarette butts is concerned (Barnes 

2011; Stigler-Granados et al. 2019). Hinčica (2018) also confirmed that increased fines 

or other forms of punishment may not always lead to decreased littering, for example, 

where convictions do not regularly take place.  

Nevertheless, several studies recommend environmental policy reviews as a measure to 

address littering (see, for example, Awunor et al. 2021). Some authors state that 

international agreements cannot address the issue of marine litter along with its economic 

and social consequences in isolation, but need to be combined with action by various 
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sectors of society such as launching initiatives to raise ecological awareness by means 

of education (Aretoulaki et al. 2021). In a study by Mohajerani et al. (2020) the authors 

also recommended that in Australian cities strict prohibition of littering and severe fines 

should be supported by other strategies such as education, guidelines and advertising as 

well as adequate waste infrastructure at strategic points. 

 

3.6.4.2 Extended consumer responsibility and product stewardship approaches 

Abatement fees serve as economic disincentives, support public education campaigns to 

reduce litter and recoup city clean-up costs. They have, however, been challenged by 

litigation brought by affected industries, e.g. the tobacco industry (Barnes 2011). 

 

Extended producer responsibility places the responsibility for waste management for end-

of-life products on the manufacturer. Initially, extended producer responsibility was 

implemented in Europe in the 1990s and was integrated into EU environmental policy in 

2002. The singular regulatory scheme has, however, led to challenges as it applies to an 

extremely wide range of products. In the USA states have enacted EPR laws since 2010, 

applying to specific products (Barnes 2011). 

 

The aim of product stewardship models is to bring about a shift in the responsibility for 

and costs of environmental protection. In these models responsibility for the product 

mainly rests with the manufacturer, retailer and consumer instead of the taxpayer. 

Compared to extended producer responsibility, product stewardship therefore adds 

retailers and consumers as stakeholders into the process. Responsibility increases with 

the ability to influence the lifecycle of a product. These models originated in the USA and 

have gained global traction – see, for instance, the comprehensive product stewardship 

law proposed in 2011 (Barnes 2011). 

 

3.6.4.3 Multipronged campaigns 

Several studies indicate that multipronged approaches are effective strategies to deal 

with litter. Although specific strategies like beach clean-ups can change short-term 

behaviour, long-term behavioural change requires coordinated operations that involve 

various communities and improvement to waste management systems. Particular 

strategies might, for example, include publicity, education and legislation (Storrier and 
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McGlashan 2006). In Britain a Coastal Litter Campaign was based on various methods 

of information distribution such as a travelling exhibition with posters and leaflets provided 

to organisations in the vicinity of a targeted area such as libraries, leisure centres and 

community centres and to visitor attractions. In addition, schools and communities were 

provided with access to talks, desk-based activities and field visits. In addition, 

communities and organisations were encouraged and adopted their own clean-up events. 

To increase visibility this initiative was scheduled in association with an Adopt-a-Beach 

campaign. The campaign was also endorsed and supported by local authorities. This 

broad involvement is conducive to a “nonfragmented approach” (Storrier and McGlashan 

2006: 190) and is viewed as a key component of a successful integrated approach. The 

campaign also promoted its anti-littering agenda at different publicity events as well as 

through education and legislation (Storrier and McGlashan 2006). Another European 

initiative that highlighted the importance of a multi-pronged approach in addressing the 

issue of marine litter, the Marine Litter in Europe’s Seas: Social Awareness and Co-

responsibility (MARLISCO) project, raised awareness and promoted engagement 

through public exhibitions, a video competition aimed at students, provision of educational 

and decision-supporting tools and national participatory events to facilitate dialogue on 

solutions. These activities proved to be effective in improving perceptions of the impact 

of marine litter and enhancing commitment waste management activities e.g. separation 

for recycling and reduction of packaging use (Veiga et al. 2016). In Malaysia the 

conventional cleanliness campaigns were replaced by an Anti-litterbugs Campaign. The 

campaign was launched and implemented in 2008. The previous cleanliness campaign 

aimed to create cleanliness awareness among residents through gotong royong, a 

concept that can be defined as reciprocity or mutual aid, involving the clean-up of a littered 

site and the distribution of free t-shirts, caps, and light food and drinks to participants. 

Billboards with ambiguous messages are also used. Targeted areas deteriorated in a 

short time. The failure of this approach may be related to the lack of comprehensive 

community participation. Moreover, these cleaning campaigns are costly, do not educate 

the participants on how to properly dispose of litter, fail to create awareness of the 

negative effect of littering and do not aim to end public littering nor stress enforcement of 

by-laws against littering. The cleanliness campaigns also fail to respond to people who 

litter and instead focus on the litter itself and they do not use multiple strategies (e.g. 

education, enforcement, infrastructure and public participation) to address the problem of 
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littering (Hing and Gunggut 2012). The Anti-litterbugs Campaign is described as a more 

clearly targeted, integrated and systematic approach, providing infrastructural support 

(e.g. rubbish bins) and combining an awareness campaign and enforcement. Moreover, 

it encourages continuous communication about the campaign. It consists of 17 

components, namely the creation of litter-free premises, presenting litter-free events, 

announcements from various platforms such as moving vehicles, shopping complexes 

and through air travel announcements, displaying banners and streamers with simple 

anti-littering messages, presenting a road show, exhibitions and talks on the campaign, 

encouraging table talk, community reporting of littering from vehicles, distributing pocket 

ashtrays, sending an open letter to smokers, organising a gotong royong to fine litterbugs, 

appointing an anti-litter ambassador, publicising the campaign in the newspaper, 

arranging additional duties for security guards, ensuring continuous enforcement, 

exhibiting before and after pictures, distributing dustbins and weighing rubbish. The 

campaign appears to have been successful in terms of reducing litter. Prior to the 

campaign the amount of rubbish collected by the Kota Kinabalu City Hall was weighed 

and recorded. After implementation the amount of rubbish had been reduced by 50%. 

Subsequently, variations in implementation progress were noted and explained through 

the concept of campaign internalisation among local authority leadership in nine of the 25 

local authorities in Sabah, Malaysia where it was implemented (Gunggut et al. 2013). 

Gunggut et al. (2013) found that internalisation is reflected in understanding of the 

campaign and the priority given to it by local governments as perceived from their actions, 

choice of words and activities. Top leadership demonstrating internalisation through 

progress in the implementation of the campaign. 

 

Support for the effectiveness of multipronged campaigns was also evident from a Swiss 

experiment combining face-to-face conversations and anti-littering posters (Hansmann 

and Steimer 2015). 

 

In India, the Swachh Bharat campaign, a five-year-long nation-wide cleanliness project, 

focused on anti-littering and volunteer clean-up activities but nevertheless with a much 

broader scope, funding the building of toilets, solid-waste management systems and 

information, education and communication campaigns to create awareness and change 

behaviour (Luthra 2018). The awareness campaigns were conducted over radio, social 
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media, documentaries, plays and workshops, and aimed at fostering a spirit of 

volunteerism and civic duty with respect to public hygiene. In particular, the campaign 

relied on social media to bolster public support. Social media were utilized to issue clean-

up challenges which involved the cleaning up of public space and the posting of ‘before 

and after’ pictures. The website recorded active participants, challenges taken, activities 

done and hours contributed (Luthra 2018).  
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4. Chapter 4: Irregular dumping 

4.1 Introduction 

Irregular dumping can be defined as the intentional and criminal abandonment of waste 

without a licence on unauthorised sites instead of disposing of waste at an authorised 

rubbish dump or landfill site (Liu et al. 2017; Lu 2019). Muzenda et al. (2019) distinguish 

between littering and illegal dumping based on the quantity disposed – the latter concerns 

larger quantities of waste. Du et al. (2021) make the important point that illegal dumping 

is framed differently depending on the research discipline involved. Conceptual framing, 

for example, ranges from regarding the practice as environmental pollution 

(environmental science and ecotoxicology) to cost-related decision-making (economics). 

Research topics are also discipline-specific, e.g. in management research the causes are 

studied, while in technological research prediction of future dumping sites is an important 

objective (Du et al. 2021). 

 

Irregular dumping and waste trafficking have a significant impact on the dilemma of 

dealing with global waste (D’Amato et al. 2018) and remain worldwide problems (Jakiel 

et al. 2019). In fact, Almer and Goeschl (2015) note that irregularly disposed waste 

represents the largest share of environmental crime, is more persistent and has a spatially 

more concentrated impact compared to other environmental crimes. Countries with 

frequently reported incidents of irregular dumping include Australia, Italy, Spain, Israel, 

Mainland China and Hong Kong (Lu 2019), and Slovakia (Šedová 2016). It seems that 

the problem is pervasive in countries with rapid GDP growth (Lu 2019). 

 

The practice of irregular dumping, also known as fly dumping or fly tipping, has an impact 

on the economy and tourism (Jakiel et al. 2019), encourages economic fraud (Navarro et 

al. 2016), increases clean-up costs (Matsumoto and Takeuchi 2011), causes 

environmental damage and risk to the underlying soil quality and watercourse (Šedová 

2016; Liu et al. 2017; Jakiel et al. 2019, Lu 2019), raises human health concerns 

(Matsumoto and Takeuchi 2011; Navarro et al. 2016; Lu 2019; Narduzzi et al. 2020; 

Cham et al. 2021) as well as animal health implications (Ferrante et al. 2020), results in 

habitat destruction, wildlife deaths, promotes the spread of invasive species and leads to 

aesthetic damage to the landscape (Matsumoto and Takeuchi 2011; Navarro et al. 2016; 

Šedová 2016; Jakiel et al. 2019; Lu 2019). Otwong et al. (2021), in a study in Thailand 
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on legal obstacles for the circular economy where illegal dumping of recyclable hazardous 

industrial waste is concerned, also highlighted that illegal dumping impacts on circular 

economy development by leading to the loss of valuable resources, compromising the 

value of the biological cycles of the circular economy and resulting in the rejection by the 

public of recycling facilities (both current and future). 

 

Situ (1998) observed that research on environmental crimes such as irregular dumping, 

discharging, generating, storing and transporting regulated or hazardous waste by the 

general population was still inadequate. This type of research only started to emerge 

towards the end of the twentieth century. This may explain why research on criminal 

activities in the waste management system is still relatively scarce (Matsumoto and 

Takeuchi 2011; D’Amato et al. 2015). There also seems to be a dearth of empirical studies 

on irregular dumping. Studies on irregular dumping have been conducted in various world 

regions including Western Europe, Central Europe, Asia, North America and Australia but 

remain limited. The dearth of research is linked to a lack of data, low data quality and 

problems with data accessibility and consequently the extent of the problem is 

underestimated (Jakiel et al. 2019). Previous studies investigated irregular dumping in 

terms of legal responses, stakeholder decision-making behaviour, related factors, and 

physical and ecological impacts (Du et al. 2021). Some examples include research on 

the dumping of used oil in the USA (highlighting that the practice was related to 

restrictions on the disposal of used oil), the relation between the introduction of unit pricing 

of municipal solid waste in Korea and irregular dumping, the impact of a shortage of waste 

treatment facilities on the frequency of irregular dumping in Japan (Ichinose and 

Yamamoto 2011) and the socio-economic, structural and legal drivers of irregular 

dumping in England. 

 

Studies on illegal dumping have also been conducted in developing countries. Examples 

within the African context include Nigeria (Nwafor et al. 2019; Oleabhiele and Dotimi 

2020; Sunday and Babjide I 2020; Umar and Aondowase 2021), Ghana (Kodua and 

Anaman 2020) and South Africa (Muzenda et al. 2019; Niyobuhungiro and Schenck 2020; 

Dladla et al. 2021; Niyobuhungiro and Schenck 2021. Compared to studies on littering, 

there is even less literature on illegal dumping in South Africa. 
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Du et al. (2021) have identified potential research directions for future research on 

irregular dumping. Within the social and economic sciences, future research could 

potentially concentrate on the improvement of the stakeholder-decision analysis model 

and research on the scope of stakeholders in illegal dumping as well as the development 

of a unified evaluation standard for ascertaining costs of illegal dumping. In addition, the 

evaluation of the interaction effects of various determinants could be improved, the effects 

of these factors can be compared, and other determinants can be investigated. 

Technological research could analyse the practice with a combination of big data and 

data on solid waste quantities and these results could also be combined with monitoring 

in the analysis of the dumping of household waste. Within the context of environmental 

science and ecotoxicology, the migration of pollutants in the food chain could be studied 

as well as targeted treatments of dumped pollutants (Du et al. 2021). 

 

4.2 Causes and predictors of irregular dumping 

Both theoretical and empirical research have highlighted potential factors that lead to 

irregular dumping. In a synthesising literature review Niyobuhungiro and Schenck (2020) 

distinguished three categories of drivers of indiscriminate dumping, namely inadequate 

waste management services, a lack of knowledge and awareness, and social 

dis/organisation. This is echoed in research conducted in Malaysia by Rahim et al. (2021) 

indicating that significant determinants but also challenges in relation to construction 

waste include awareness, facilities and technology. In particular, the authors found lack 

of awareness to be the most significant factor (Rahim et al. 2021). In an earlier study by 

Brandt (2017) on illegal dumping, lack of awareness of urban waste management options 

and disorganisation were also related to illegal dumping. Moreover, the practice was 

portrayed as a visual indicator of social disorganisation in neighbourhoods. Similarly, 

Umar and Aondowase (2021), in a study in urban Nigeria, found that apart from 

inadequate waste disposal facilities, low environmental awareness leads to irregular 

dumping. The authors added two other reasons, namely, a lack of effective law 

enforcement, and insufficient planning (Umar and Aondowase 2021). Indiscriminate 

dumping was also related to inadequate law enforcement and a lack of awareness, but 

the authors also indicated that a lack of waste segregation space and family and individual 

behaviours were some of the key factors in the Gambia contributing to indiscriminate 

dumping (Kuyateh and Cham 2019). Viewing indiscriminate dumping as a long-standing 
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family practice, or legacy dumping, was also confirmed as one of the reasons by Culver 

et al. (2019). According to Liu et al. (2017), reasons include the shortage of proper waste 

treatment facilities, weak landfill regulations, high tax rate, weak enforcement power when 

waste regulations are violated, asymmetries of regulations between nations, the price of 

legitimate dumping, the global market of waste trading and organised waste crime. Lu 

(2019) also mentions the avoidance of tipping fees and saving transport time and costs 

as well as convenience as a reason for irregular dumping. Convenience was also listed 

as a reason for dumping by Culver et al. (2019). 

 

Theoretical research that explains irregular dumping behaviour from an economic point 

of view can be traced back to Becker’s economic model of non-compliance developed in 

1968 (Sotamenou et al. 2019). According to the model, a rational agent makes the 

decision to comply with the legal requirements for an action by comparing the costs of 

compliance (determined by effort and resources needed to perform the action) with the 

expected costs of non-compliance (determined by the expected monetary sanction). 

Other determinants of the cost of non-compliance were subsequently added to account 

for non-monetary, remedial and social sanctions (Sotamenou et al. 2019). Following from 

these theoretical positions, the fields of public law enforcement and environmental 

economics ascribe noncompliance and irregular environmental behaviour to the 

perceived possibility of saving on compliance costs (e.g. avoidance of tax payments on 

legal disposal) and strategic behaviour related to the expected punishment for non-

compliance (i.e. choosing to perform an irregular activity based on the probability of 

detection and the severity of penalties). If the tax payment for legal disposal increases, 

firms, individuals and households will be motivated to practise irregular waste 

management behaviour. When monitoring of behaviour is increased, the probability of 

the detection of irregular behaviour is increased and an increase in expected fines can 

be anticipated. Since the cost of the violation is increased, stricter enforcement may lead 

to more compliance. Some studies in Germany and Japan provide support for this 

deterrence theory, although a UK study did not find that law enforcement had a significant 

impact. Strictness of government enforcement of environmental controls is an important 

factor: public monitoring and sanctions, inadequate resources or inadequate penalties 

may be related to an increase in irregular waste practices. Deterrence is linked to a 

sufficiently large number of inspections and even if crimes do not decrease, they can still 
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increase at a decreasing rate (D’Amato et al. 2018). Culver et al. (2019) also related 

indiscriminate dumping to cost avoidance. 

 

Social factors influencing irregular dumping include decreased public order and 

management level (Yang et al. 2019). Where public order and management level 

decreases, disorder of spatial features increases and attracts criminal behaviour including 

indiscriminate dumping. With lower levels of community management, enforcement of 

legislation is weaker as well. Wright et al. (2018) also note social factors linked to public 

space dumping, namely population density, percentage of renters in an area, 

unemployment and income. In terms of demographic and socio-economic factors 

associated with irregular dumping, Joo and Kwon (2015), with reference to Hollander et 

al. (2009), summarise factors that impact on irregular dumping of household garbage, 

namely population decline, lower education level and the unemployment rate. In 

developing countries education, family size and available income are relevant 

determinants (Sotamenou et al. 2019). In a study conducted in Hong Kong, China, Chu 

(2021) identified intrinsic neutralisation (e.g. denial of responsibility, denial of injury, and 

defence of necessity) and gender as significant factors related to the intention to dump 

waste illegally. In this study females were more likely not to dump waste than males were 

(Chu 2021). A South African study conducted in West Rand District Municipalities also 

characterised areas where illegal dumping is more prevalent: they show increased waste 

generation, high population density, and low-income households and informal 

settlements (Muzenda et al. 2019). 

 

Communities in Japan with high unemployment rates show a higher frequency of irregular 

dumping. These results are tied to an increase in disposal costs and a decline in the ability 

to enforce waste regulations (Matsumoto and Takeuchi 2011). In terms of the effect of 

income level on irregular dumping, results differ. Liu et al. (2017) found that a higher 

income level correlates with decreased irregular dumping in England. Residents in higher-

income areas can afford and use more environmentally friendly but expensive products, 

and can afford more expensive services by government licensed waste treatment 

companies. Sotamenou et al. (2019) and Tadesse et al. (2008) also confirmed that high-

income respondents in Yaoundé, Cameroon and Mekelle city, Northern Ethiopia are less 

likely to practise irregular dumping. However, Matusumoto and Takeuchi (2011) found 
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that the growth of irregular dumping is higher in high-income communities in Japan. 

 

Structural issues such as insufficient public garbage collection services and facilities are 

determinants of irregular dumping (Joo and Kwon 2015; Umar and Aondowase 2021). 

One of the structural causes of irregular dumping is a shortage of waste facilities and 

waste treatment facilities. The cost of waste disposal increases where sufficient proper 

waste treatment facilities are absent. Consequently the likelihood of irregular waste 

disposal increases to reduce the cost of disposal (Tadesse et al. 2008; Joo and Kwon 

2015). In particular, the number of intermediate waste treatment facilities where waste 

incineration or weight reduction occurs, before disposal in landfill, is related to irregular 

dumping (Joo and Kwon 2015). Ichinose and Yamamoto (2011), focusing on irregular 

dumping of industrial waste in Japan, found that increasing the number of intermediate 

waste treatment facilities decreased the frequency of irregular dumping. They also note 

that there is a positive relationship between the weight of waste discharge and the number 

of irregular dumping incidents. In addition, they concluded that stronger penalties for 

irregular dumping deter irregular dumping. They could not, however, draw a clear 

conclusion about the relation between the number of landfill sites and the frequency of 

irregular dumping incidents. In addition Liu et al. (2017) found that a decrease in landfill 

capability is related to the increased incidence of irregular dumping. In addition the 

dispersion of landfills is positively and statistically related to irregular dumping. If it is 

difficult to find landfills in an urban area and to landfill, irregular dumping will increase. A 

matter that complicates the supply of waste facilities is the effect of the NIMBY attitude. 

If households reject the placement of waste containers near their homes or anywhere in 

the city, they will opt for disposal in open areas and valleys (Tadesse et al. 2008; Joo and 

Kwon 2015). 

 

Šedová (2016) recognises that irregular dumping has a spatial dimension. A socio-spatial 

factor is unclear ownership, which is tied to an increase in dumping of household garbage. 

In addition, physical characteristics of dumping sites such as disorder or lack of care, lack 

of aesthetic appeal and evidence of previous dumping is correlated with irregular dumping 

(Joo and Kwon 2015; Wright et al. 2018). Population density also has spatial impacts. 

Where areas are occupied with fewer residents, the probability of detection is lower 

(Almer and Goeschl 2015, with reference to Eckert 2004; Wright et al. 2018). Conversely, 
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in locations with a high flow of people indiscriminate dumping decreased (Yang et al. 

2019). This is due to regulations and social norms which present greater barriers to illegal 

dumping in areas with high visibility (Yang et al. 2019). The influence of site-specific 

characteristics (e.g. lower levels of occupation, accessibility through extended opening 

times and the presence of gates or fencing) on irregular dumping has also been confirmed 

in a study on irregular dumping at charitable collection points in Perth, Australia (Wright 

et al. 2018). Other spatial factors that increase the likelihood of irregular dumping include 

road proximity, covert location, land use and the proximity to legal waste management 

facilities (Jakiel et al. 2019). Characteristics of land with mixed residential and commercial 

use include aspects such as lack of occupation, lower visibility (because of lack of traffic 

and lighting) and familiarity of and easy access to potential dumping spots. These 

characteristics are also conducive to irregular dumping (Wright et al. 2018). Within the 

context of developing countries, Sotamenou et al. (2019) also confirm that neighbourhood 

and institutional characteristics including accessibility of an area, poor spatial planning or 

population density are related to non-compliance. In particular, a study on households in 

Yaoundé, Cameroon, highlights ease of access to legal alternatives as a determinant of 

irregular dumping: the probability of irregular dumping increases when the distance to the 

closest drop-off container increases (Sotamenou et al. 2019). A study on illegal dumping 

in Brussels, Belgium found that an urban environment, particularly the historical area 

(rather than the neighbourhoods and the green periphery) and narrow, quiet streets are 

more likely to be sites where illegal dumping takes place (Guyot et al. 2021). A South 

African study conducted in West Rand District Municipalities describes areas prone to 

illegal dumping: they are rural, and their communities lack waste storage facilities and 

good roads, which complicates access in terms of waste collection (Muzenda et al. 2019). 

 

Reported waste crime is also impacted by economic issues, namely scale effects (higher 

level of economic activity increases waste that can be irregularly dumped) and structural 

determinants such as income and GDP. Residents with higher income may exhibit more 

environmental concern and consequently be more likely to report irregular dumping 

(Almer and Goeschl 2015). 

 

An initial study on the impact of the costs of legal disposal as a cause of irregular dumping 

indicated that dumping is sensitive to the costs of legal disposal options such as disposal 
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and reuse and to the threat of enforcement (Sigman 1998). A recent study by Jakiel et al. 

(2019) also mentions the costs of waste disposal as a factor that increases irregular 

dumping. Almer and Goeschl (2015) note that irregular waste disposal is overwhelmingly 

related to economic motives such as the need for saving through bypassing expensive 

environmental regulations. The dominant research strands in the literature on irregular 

dumping provide evidence for this notion. Šedová (2016) notes that literature on irregular 

dumping concentrates on the relation between the pricing system of waste collection and 

irregular dumping. This confirms the importance of economic disincentives as a 

determinant of irregular dumping. Discouraging the discharge of garbage by economic 

disincentives increases the benefit of irregular dumping. Kim et al. (2008) investigated 

the effect of a unit pricing system on the practice of irregular dumping in Korea and 

concluded that an increase in the unit price of a trash bag led to an increase in reported 

incidents of irregular dumping. Although a higher tax on waste discourages waste 

disposal and generation, a too high tax rate on waste disposal will encourage households 

and companies to resort to irregular dumping. Apart from increased waste tax, restrictions 

on the disposal of certain items such as used oil also contribute to irregular dumping (Liu 

et al. 2017). Coupling an obligation to return certain items (for example, used appliances) 

with an obligation on consumers to pay recycling and transportation fees in a pay-after-

use system, also raises concerns about irregular dumping as noted in research conducted 

in Japan (Matsumoto and Takeuchi 2011). 

 

In addition, increasing the landfill cost (landfill tax and landfill gate fee) leads to an 

increase in irregular dumping in the UK (Liu et al. 2017). Apart from the avoidance of 

tipping fees, another economic disincentive tied to an increase in irregular dumping is the 

cost of transport (Lu 2019). 

 

Kerbside dumping is a specific subcategory of irregular disposal, referring to the practice 

of dumping unwanted household goods in urban areas on the footpaths outside 

residences. Generally, goods might include household furniture, mattresses, green 

waste, electronic goods and other household items and they are intentionally left outside 

to be available for passers by. Although these items are sometimes too large for municipal 

waste collection bins, this may not necessarily be the case. Kerbside dumping is irregular 

because it increases the financial burden on local government, reduces the amenity for 
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local residents, might be dangerous and obstructs footpaths. The practice is not restricted 

to developing countries, but is a particular concern for developed countries where waste 

collection services are provided. Research on the motivation for kerbside dumping is 

limited compared to research on littering and other forms of irregular dumping. Initial 

research on kerbside dumping identified convenience and the provision of help, perceived 

increased recycling rates, the creation of a social norm of kerbside dumping, ignorance 

of irregularity, allocation of responsibility to local government and financial constraints as 

motivations for kerbside dumping (Comerford et al. 2018). Comerford et al. (2018) 

conducted research on the motivations for kerbside dumping, the acceptability of dumping 

and the barriers to alternative disposal options in Brisbane, Queensland, Australia. 

Incentives for kerbside dumping included that it was an effective and convenient way of 

disposing of items since items were collected quickly. Kerbside dumping was also 

identified as a common practice in the area. Some residents were not aware that the 

practice was irregular or that alternative disposal options existed. Residents were also 

motivated to share discarded items for reuse and did not perceive their items as waste. 

In addition, lack of storage provided an incentive to dump items on the kerbside. 

Transportation to a suitable disposal site was problematic, although cost of entry to the 

disposal point did not present a significant barrier (Comerford et al. 2018). 

 

In terms of predictors of kerbside dumping, correlations between student status and non-

English first language status, non-ownership, low income, unemployment or temporary 

employment, residence in subsidised living areas and kerbside dumping were reported. 

It appears therefore that kerbside dumping seems to be associated with socio-economic 

disadvantage (Comerford et al. 2018). 

 

Another category of waste that is often the subject of irregular dumping is construction 

and demolition waste. A study in Romania by Mihai (2019) focusing on the challenges of 

this type of dumping and the management stages involved mentions design errors, 

procurement issues and improper planning, inadequate handling of materials, raw 

material residues and changes of building design as factors resulting in construction and 

demolition waste. 

 

Waste trading results in irregular dumping. The lucrative global market for waste enables 
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the practice of waste trafficking. Some researchers argue that the differences in national 

regulations and enforcement create an environment conducive to waste trafficking. In 

terms of particular types of waste, reductions in price for waste materials such as scrap 

metal can lead to increased costs related to vehicle scrapping and also to the irregular 

dumping of discarded vehicles (Liu et al. 2017). 

 

Irregular trafficking of waste is a profitable organised crime activity, particularly in 

southern Italy, where collusion between local institutions and the mafia enables the 

control of waste markets. Italy is not the only hotspot of irregular waste trafficking and 

similar criminal activity has been reported in Spain, Greece, France, Romania, Bulgaria 

and the UK (Navarro et al. 2016). Earlier studies on organised waste crime argued that 

weak regulatory enforcement of waste legislation leads to organised waste crime. In 

addition, increasing the cost of legitimate waste treatment services provides an incentive 

for irregular waste operations (Liu et al. 2017). D’Amato et al. (2015) also studied the 

influence of the presence of organised crime on waste management and disposal. They 

found that the presence of organised crimes may worsen waste disposal and irregular 

dumping. The presence of the mafia, for example, lowered sorted waste collection 

performance (D’Amato et al. 2015). In addition, since crime networks reach over 

administrative and geographical jurisdictions, and utilities addressing waste management 

extend beyond municipal and provincial borders, waste management performance also 

suffers to a broader extent: sorted waste and legal forms of landfilling are reduced and 

irregular disposal increases (D’Amato et al. 2015). 

 

Umar and Aondowase (2021) found that ineffective environmental law enforcement is 

one of the causes of indiscriminate dumping of waste in Jalingo Metropolis, in Nigeria. 

D'Amato et al. (2018) concluded that a commitment to a more stringent waste policy 

increases irregular disposal of waste. However, deterrence seems to be related to a 

relatively high level of implemented controls. 

 

4.3 Current irregular dumping challenges 

The cost of addressing irregular dumping is a major challenge, both in terms of 

prevention, but more so in terms of criminal enforcement and other ex post measures, as 

noted in a study referring to Ash Road, Liverpool Council, Sydney, Australia (Crofts et al. 
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2010). 

 

The adoption of policy by, for example, integrating the polluter-pays principle can increase 

irregular dumping and may necessitate the further promulgation of targeted legislation. 

One of the challenges, as indicated by a study on irregular dumping in Japan, is the 

continuous amendment of legislation (Fujikura 2011). 

 

Social studies also highlight the complex relationship between societal problems and 

irregular dumping and, consequently, the complexity of solutions necessary to address 

irregular dumping in contexts where poverty, apathy and lack of government resources 

converge. The necessity of legislative reform and the involvement of local government in 

addressing citizens’ concerns about irregular dumping have been highlighted in a 

sociological study focusing on rural Kentucky, USA (Tunnell 2008). Tunnell (2008) also 

emphasised that housing and business development should take into account the effect 

on local communities’ and public finances. Social disorganisation, rural and poor financial 

status increase irregular dumping. 

 

Long-term health effects of irregular dumping were also highlighted in a study on the 

eastern area of the Campania Region, Southern Italy, where the prevalence of irregular 

dumping is extremely high and irregular disposal of urban, toxic and industrial wastes 

results in harmful effects on land, ground and surface water as well as air quality. Previous 

research has investigated cancer incidence, childhood mortality and birth defects and in 

a literature review on these studies indicated a positive correlation between the role of 

waste and liver and lung cancer mortality as well as congenital malformation (Triassi et 

al. 2015). Other health challenges are associated with the irregular transnational 

hazardous waste disposal or e-waste involving seemingly legitimate but corrupt 

companies, irregular disposal methods, terrorist and organised criminal groups. This 

problem is exacerbated by local irregular dumping as indicated by a study conducted in 

West Africa (Lambrechts and Hector 2016). 

 

Even if legislation and enforcement are reasonably effective in reducing irregular 

dumping, remaining sites of irregular dumping pose a challenge in terms of clean-up 

costs. In addition, new types of irregular dumping emerge, for example, the dumping of 
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contaminated soil, in turn necessitating new legislation or amendments to existing 

legislation (Fujikura 2011).  

 

4.4 Identifying irregular dumping sites and detection of dumping 

Jakiel et al. (2019) note the necessity of understanding the distribution of irregular waste 

disposal sites, since this will enhance the cost effectiveness and efficiency of waste 

management and aids the prioritisation of irregular dumping sites. The latter is necessary 

because the rehabilitation of all sites is not feasible because of waste quantity and the 

number of dumping sites. Existing studies focus on methodologies for identifying irregular 

landfills, mapping irregular dumping sites, remote sensing, aerial infrared thermography, 

thermal pattern and thermal tracking, crowd-sourced mapping, prediction of the 

probability of irregular dumping sites (through remote-sensing tools, GIS analysis and 

multi-criteria evaluation techniques) and identifying irregular dumping by means of 

publicly available data on waste disposal (Lega et al. 2014; Lu 2019; Jakiel et al. 2019). 

 

Zainun et al. (2016) mapped the irregular dumping of construction waste in the Kluang 

district, Johor, in Malaysia with GIS software. They collected coordinates, photos, types 

of material and quantity of waste manually during a three-month site observation period. 

Waste quantification was done by two methods, namely categorising according to the 

dimensions of the shape of the waste and by using a weighing approach. They found 12 

types of construction waste (concrete, tiles, wood, gypsum board, mixed construction 

waste, brick and concrete, bricks, sand, iron, glass, pavement and tiles. The highest 

percentage of dumped waste was mixed waste, followed by concrete and tiles. Waste 

mapping was done to assist the district authority to improve solid waste management in 

terms of monitoring and resource efficiency. Construction waste generation is increasing 

as a result of the rapid development in the construction industry and consequently 

irregular dumping which increases risks to health and the environment also spreads. In 

particular the researchers mentioned renovation of houses as a factor that leads to 

increased irregular dumping. 

 

Indrawati and Purwaningrum (2018) investigated irregular dumping in a river segment in 

South Jakarta. They mapped the field directly through river trekking by boat and road, 

using a 50-litre trash bag, and measuring the volume of solid waste at three sampling 
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locations for three days by continuous sampling. The sampling locations were determined 

after a preliminary survey. In terms of the solid waste composition, the major component 

was organic, followed by inorganic waste containing wood, paper, plastic, glass, textile, 

rubber, metal and other materials. Factors contributing to river pollution were irregular 

dumping of household waste and an increase in human population accompanied by 

intensified agricultural and industrial activity. The researchers recommended restoring the 

function of the riverbanks as green open space, installing a trash rack in the river and 

implementing solid waste management using the 3R model. 

 

Jakiel et al. (2019) tracked spatial and temporal changes to irregular dumping sites in a 

nature-protected area for a period of 22 years. The study confirmed that the distribution 

of irregular waste disposal sites is not random, but affected by the proximity of roads and 

buildings, land use and topographic location. The most significant factors were the 

accessibility and proximity of a site and the opportunity to conceal waste disposal. The 

study also revealed behavioural change: people travelled further to dispose of waste and 

did not return to the same waste disposal site as was evident from increased dispersion 

of small dumping sites further from roads and buildings. Large irregular dumping sites 

decreased in number. Official statistics on irregular dumping differed from the field data 

and were characterised by underestimated figures. Therefore, the need for reliable data 

was highlighted. Recommendations to address irregular dumping included awareness 

raising, environmental impact studies focusing on irregular dumping sites, the installation 

of signage and surveillance cameras, assistance in patrol scheduling to maximise the 

detection of irregular dumping and increase risk perception (Jakiel et al. 2019). 

 

Lega et al. (2014) investigated the effectiveness of aerial infrared thermography in the 

detection of environmental contamination and the enhancement of information on the 

latter by means of a thermal patterns database. In particular, their research provides 

measures to pinpoint a crime/guilt relationship which can assist police in identifying 

perpetrators of environmental crime in general, including irregular dumping. 

 

Ma et al. (2020) studied the use of ArcGIS technology to determine the amount of solid 

waste dumping. This three-dimensional visualisation method can be used in criminal 

cases to assist in sentencing. 
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Lu (2019) used behavioural indicators and data analytics to identify factors contributing 

to irregular dumping as well as waste hauling trucks potentially involved in irregular 

dumping. The researcher’s crime identification methodology consists of three steps, 

namely behaviour characterisation, big data analytical model development, and model 

training, calibration and evaluation. 

 

Coccoli et al. (2022) reported on a proposed solution to illegal dumping utilising 

automated visual recognition combined with an alert system in a study conducted in 

Genoa, Italy. The solution is based on the analysis of urban surveillance and traffic 

monitoring videos through cognitive computing technologies to identify trash and to alert 

municipalities to waste out of place (Coccoli et al. 2022). However, this solution depends 

on the integration of different interoperable systems. Devesa and Brust (2021) proposed 

a data-driven model based on machine learning to analyse satellite images in order to 

identify the location of irregular dumping sites and monitor their state over time. This 

solution requires hands-on training of municipal staff. 

 

4.5 Strategies to address irregular dumping 

4.5.1 Increased availability of waste collection and facilities 

In contexts where irregular dumping is caused by the rejection of waste containers near 

residential areas or in cities, tractor trailers can be used and the frequency of waste 

collection can be increased (Tadesse et al. 2008). The problem of insufficient facilities 

can also be partially addressed by managing organic waste at home, e.g. through in-

house or backyard composting, as suggested by Dladla et al. (2016). 

 

4.5.2 Surveillance and reporting systems 

The negative impact of irregular dumping activities motivates governments to emphasise 

the detection of irregular dumping activities. The Global Positioning System and satellite 

images have been used to detect irregular dumping (Lu 2019). In particular, different 

methods of zoning have been used to show the potential irregular dumping sites. In this 

regard, zoning results indicated areas that necessitated patrolling against irregular 

dumping. Size-based zoning was effective for surveillance against large quantities of 

irregular dumping but not significantly better than occurrence-based zoning to indicate 
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sites with higher potential for large irregular dumping, which would be effectively 

addressed by occurrence-based zoning (Tasaki et al. 2007). 

 

Navarro et al. (2016) investigated the potential of novel real-time GPS tracking of 

scavenging gull species in order to detect irregular urban dumps rapidly and effectively. 

Scavenging gulls are attracted to human organic waste and the research indicated how 

the birds could be used to pinpoint irregular dumping in southern Spain, especially in 

marine areas. The gulls cover a wide area cost-efficiently compared to conventional land-

based surveys. The gulls are not bound by borders, or personal and air-traffic regulations 

and can visit areas hazardous to the general public or law enforcers. 

 

Solutions to the detection and surveillance of illegal dumping spots based on existing 

surveillance camera footage and satellite imagery were proposed by Coccoli et al. (2022) 

and Devesa and Brust (2021) respectively, as discussed in section 4 above. However, 

these solutions require technical resources, integrated systems and training, and may 

therefore not be accessible or practical for developing countries. Big data have also been 

used to identify suspected cases of irregular dumping as research in Hong Kong 

indicates. The study by Lu (2019) demonstrates how behavioural indicators and big data 

analytics can be used to identify possible drivers of irregular dumping and vehicles 

suspected of involvement in irregular dumping. The research highlights three indicators 

more related to drivers of irregular dumping, namely a waste transportation truck with 

fewer daily clients, less time spent at government waste facilities, and less depth in the 

government’s waste records. Two significant behavioural drivers were also identified, 

namely small freelance businesses and long queuing time at waste facilities. 

 

Matsumoto and Takeuchi (2011) note that monitoring and patrol activities by community 

residents in Japan reduced the amount of irregular dumping. It seems that surveillance 

and report systems in cooperation with local residents and post offices and or taxi 

companies are conducive to the reduction of the growth of irregular dumping. Efforts have 

also been made to encourage public reporting of irregular dumping by means of fly-tipping 

systems in Hong Kong (Lu 2019). In the UK local authorities and the Environmental 

Agency were required to report the number, size, waste and location types of irregular 

dumping since 2004 (Lu 2019). The reporting system in San Jose, California included the 
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possibility for community members to send complaints concerning illegal dumping 

(amongst other things) by telephone, online or through an app and to include photos. A 

study on the programme (Removing and Preventing Illegal Dumping Program (RAPID) 

indicated that the objective of the removal of illegal dumped material was met timeously 

as a result. Moreover, the programme also led to documentation of the motivation for not 

removing certain dumped items and increased transparency and enabled staff to change 

incident routes in the city (Laxamana 2019). 

 

4.5.3 Policy 

Studies on the role of regulatory policy in contexts with imperfect monitoring and costly 

enforcement were mainly of a theoretical nature from the 1970s to the early 1990s 

(Matsumoto and Takeuchi 2011). Earlier work on waste policy in areas where irregular 

disposal is an issue concluded that an optimal policy would entail a deposit-refund 

system: tax imposed on the total output along with a rebate on correct disposal and 

recycling. Initial studies were followed by research on monitoring costs and the effect of 

transaction costs on the choice of a suitable tool to achieve the second-best policy 

(D’Amato et al. 2015). In a data mining study conducted by Yang et al. (2019) the authors 

recommend that waste policy should focus on prediction and prevention rather than ex-

post facto management. They state that the surveillance of hot spots should be done 

intensively, that decreasing the inconvenience of proper waste disposal by improving 

facilities and services is important, e.g. by improving recycling facilities where illegal 

dumping is prevalent (Yang et al. 2019). User needs ought to be taken into account, basic 

services should be extended, waste services in cities should be flexible where large 

amounts of waste are commonplace, and take into account weather conditions as well as 

consider public-private collaboration to improve waste services and involve communities, 

e.g. in monitoring and the development of improvement projects for sites where illegal 

dumping is prevalent (Yang et al. 2019). A study by Culver et al. (2019) conducted in 

Upper Cumberland also subscribes to a pre-emptive approach and recommends that 

abatement programmes related to illegal dumping should firstly obtain information to 

facilitate effective planning. Based on cost/benefit analysis it can generally be stated that 

clean-ups are more costly than prevention. However, the study by Culver et al. (2019) 

also recommends enforcement in the form of penalties, bolstered by sustainability 

education and regional grants rather than funding for individual municipalities as a policy 
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approach. 

 

4.5.4 Business improvement districts 

Business improvement districts (BIDs) deliver supplemental public services and are 

authorised by state laws and local governments and approved by property owners. The 

BID model originated in the USA during the 1960s, but has also been used in Europe, 

New Zealand and South Africa. In a broader context the theoretical explanation for the 

reduced crime in BIDs relates to the broken windows and defensible space theories. 

According to the former, the presence of uniformed officers increases social control, 

decreases fear and acts as a deterrent of crime. In terms of the later theory, proper design 

increases the attractiveness of an area and enhances the social interaction and cohesion 

among business owners and residents, which results in more informal surveillance and 

crime reduction. These self-assessment districts decrease irregular dumping along with 

other nuisance crimes such as graffiti and disorderly conduct. Han et al. (2017) studied 

the effect of BIDs on nuisance crimes in Philadelphia, USA, from 1998–2009. However, 

the reduction of nuisance crimes was significant only during the first five years of the 

existence of the BID. This may be due to wearing off of the novelty effect of the BID in its 

respective area (Han et al. 2017). 

 

4.5.5 Economic incentives 

Fullerton and Kinnaman (1995) refer to existing literature proposing garbage taxing as 

the solution to the negative externality created by refuse, assuming that the disposal 

options open to households are legal garbage disposal and recycling. However, if 

irregular burning or dumping is added to the options, and this disposal strategy cannot be 

taxed directly, the tax on garbage may turn negative. They suggest subsidising garbage 

collection to address the environmental costs of irregular dumping and taxing output. 

Their optimal fees structure is a deposit-refund system consisting of a tax on all outputs 

plus a rebate on proper disposal accomplished by either recycling or garbage collection. 

Onoda (2012) concluded that enforcement levels impact on household behaviour directly 

and producers’ behaviour indirectly, namely by affecting how much the producer engages 

in recycling, uses virgin resources and exports waste to a foreign country. If higher levels 

of enforcement are applied to households, their legal waste disposal increases, but their 

demand for goods decreases. Although the legal waste disposal increases and may 
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increase potentially recycled material, the decrease in demand for goods results in 

lowered production by firms, and decrease in the use of inputs, based on the assumption 

that the firm can export household waste before recycling. 

 

4.5.6 Criminal law enforcement and enforcement actions 

The question of whether environmental monitoring and enforcement are effective has 

been the subject of research over the last three decades. In particular, this question has 

been pursued by researchers in the United States (Almer and Goeschl 2015). Earlier 

research focused on large corporations and criminal organisations as the main 

contributors to environmental crime in the USA, but subsequently the role of ordinary 

citizens was also considered. (Situ 1998). Generally, the literature shows that those 

targeted by enforcement agencies show higher compliance with environmental legislation 

than individuals and entities who are not. An increase in enforcement also results in an 

increase in compliance. Apart from this specific deterrence, general deterrence is also 

observed among the general regulated population (Almer and Goeschl 2015). 

 

In the initial studies on environmental crime, results indicated that education rather than 

criminal law enforcement would be a better deterrent where the general public is 

concerned (Situ 1998). The role of education in increasing information available to the 

public, indicating the harmful consequences of irregular dumping and, in particular, legal 

alternatives to irregular dumping and the willingness of local government to prosecute 

were also highlighted by Crofts et al. (2010). These authors argue that prevention is less 

costly than criminal sanctions. They note that advertising and other educational tools 

indirectly decrease irregular dumping by challenging social norms concerning irregular 

dumping and addressing attitudes to the extent that individuals should consider their 

responsibility for irregular dumping. However, a drawback is that these types of 

prevention campaigns are mostly effective in decreasing irregular dumping for the 

duration of the campaign (Crofts et al. 2010). 

 

Almer and Goeschl (2015) studied compliance in the context of waste regulations with 

the focus on criminal sanctions as enforcement tools. Compared to administrative and 

civil enforcement tools, they provide more severe sanctions and involve different actors, 

namely police, public prosecutors and criminal court judges. They found that an increased 
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probability for criminal sanctions for irregular waste management results in a decrease in 

waste-related crimes. In addition, the choice of an enforcement tool relies on various 

mechanisms of general deterrence such as the probability of punishment and publicity 

risk associated with public prosecution. 

 

Liu et al. (2017) noted that intensive responses against irregular dumping deter crime. 

Responses may include investigations, warning letters and penalty actions (for example, 

statutory notice actions, fixed penalty notice actions, duty of care inspection actions, and 

stop and search actions). The intensity of the penalty for irregular dumping and higher 

prosecution rates discouraged irregular dumping. 

 

According to D’Amato et al. (2018), high levels of control are key to increased deterrence. 

The inspections must be sufficiently frequent in order to create a significant and negative 

correlation between inspections and violations. This might prove a challenge, as an earlier 

study by D’Amato and Zoli (2012) also conducted in Italy, suggests. The presence of 

organised crime impacts on waste management significantly in Italy, and specifically the 

presence of the Mafia. Increasing economic activity also decreases enforcement. A study 

by Liu et al. (2021) also states that penalties and increases in penalties will not deter 

illegal dumping of construction and demolition waste if used as a strategy on its own - a 

level of intense supervision is needed. 

 

Onoda (2012) found that in contexts where the only policy instrument subject to control 

is enforcement levels – i.e. where the manipulation of enforcement is easier and more 

practical than other policy devices such as household collection charge and fines for 

irregular disposal which require legislative and judicial intervention for level change – 

governments should respond to irregular dumping by households by increasing 

enforcement, but when exported waste is the issue, enforcement should be decreased. 

The decision to increase enforcement levels must be based on the most significant 

environment-related marginal cost. According to Onoda (2012) enforcement levels impact 

on household behaviour directly and producers’ behaviour indirectly. Enforcement levels 

affect how much the producer engages in recycling, uses virgin resources and exports 

waste to a foreign country. If higher levels of enforcement are applied to households, their 

legal waste disposal increases, but their demand for goods decreases. Although the legal 
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waste disposal increases and may increase potentially recycled material, the decrease in 

demand for goods results in lowered production by firms, and decrease in the use of 

inputs, based on the assumption that the firm can export household waste before 

recycling. 

 

Almer and Goeschl (2015), with reference to the work of Gray and Shimshack (2011), 

summarise five research issues that still require study, namely international experiences 

regarding the deterrence effect, the role of industry characteristics, the importance of local 

factors, the impact of regulatory tools that are not administrative or civil in nature, and the 

relationship between targeted and general enforcement. 

 

4.5.7 Licencing system 

Shinkuma and Managi (2012) have done both theoretical and empirical research on the 

effectiveness of a licensing system in curbing irregular disposal of waste. On a theoretical 

level the licensing system has enforcement leverage. According to the conventional 

model of enforcement leverage, waste disposers may have an incentive to comply with 

the regulations, even though the cost of the compliance exceeds the expected penalty. 

The incentive lies in the motivation of the waste disposer to move from a categorisation 

as a frequent offender marked by regular targeting for inspection and severe fines, to a 

category labelled law-abiding and therefore less targeted for surveillance and penalties. 

However, Shinkuma and Managi (2012) demonstrate that enforcement leverage may 

have another determinant. It can occur by extending liability to disposers to legally oblige 

them to consign their waste to licensed waste management firms. They conclude that by 

extending liability to disposers, irregular disposal is more effectively deterred than by 

increasing penalties for irregular disposal. 

 

4.5.8 Urban street greenery 

Greening on dumping sites has been investigated as a preventative measure to curb 

irregular dumping of household garbage. Household garbage refers to garbage-filled 

bags and/or end-of-life electrical appliances and furniture originating from an individual 

household. This strategy is based on the modification of the physical characteristics of 

the site by landscaping and beautifying locations prone to irregular dumping. Joo and 

Kwon (2015) concluded, based on a study of a preventative greening project in Suwon, 
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South Korea, that street greenery does appear to prevent irregular dumping of household 

waste. However, not all greenery seems to be equally effective. Furthermore, certain 

physical design elements may enhance the effectiveness by reducing the space available 

for irregular dumping. 

 

4.5.9 Vehicle impoundment policy 

Vehicle impoundment has been implemented as a policy in Israel since 2006 to reduce 

irregular dumping of construction and demolition waste. Due to difficulties in implementing 

vehicle impoundment caused by legal requirements such as obtaining warrants to seize 

vehicles, this policy has not been used widely to address non-traffic-related violations. 

Seror et al. (2014) investigated the effectiveness of this measure in reducing irregular 

dumping and as motivation to encourage truck drivers to haul waste to authorised landfill 

sites in Israel. It was found to be an effective policy tool for reducing the irregular disposal 

of construction and demolition waste, and to encourage drivers to transport construction 

and demolition waste to authorised sites. In districts where it was more stringently 

enforced it was found to be more effective. As Seror et al. (2014) note, continuity and 

persistence seem to be important factors in the implementation of such an enforcement 

policy. In addition, vehicle impoundment was found to be more effective than fines and 

criminal indictment to address construction and demolition waste in a later study in Israel 

(Seror and Portnov 2020). The authors explain the lack of effectiveness of the other two 

policy instruments in terms of the low fines imposed, long court proceedings and low 

probability of being apprehended. Conversely, vehicle impoundment is immediate and 

has serious economic implications (Seror and Portnov 2020). 

 

4.5.10 Education, outreach and community cohesion 

Brandt (2017), with reference to socially disorganised neighbourhoods, in a study of illegal 

dumping in San José, California, recommended frequent culturally responsive outreaches 

to inform communities of waste management programmes, for example, free large pick-

up programmes, and establishing communication and social networks through, for 

example, community events and facilitated conversations. 

 

4.6 Management of irregular dumping sites 

Different approaches have been conceptualised for the management of irregular dumping 
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of solid waste. In response to the need to determine dumpsite priorities for intervention 

because of limited resources, De Feo et al. (2014) defined a multi-criteria web-based 

approach to identify irregular dumpsites, and to enable the sharing of resources among 

authorities, technicians and citizens. The application of this approach minimises the social 

cost of pollution, rehabilitation of dumpsites and the monitoring of irregular dumping. The 

approach was applied to a village in southern Italy, but could be customised for 

comparable villages elsewhere. 

 

In terms of specific types of waste, Da Paz et al. (2020) responded to the need to assess 

the environmental risk arising from construction and demolition waste in Brazil and to 

identify the most critical locations. Sites were identified by direct observation and 

photographic registration. Sites were classified according to different aspects. Criteria 

included distance between the disposal points and water resources, plant cover, 

subnormal clusters, mean family income, parks and plazas, and health and educational 

equipment. Use of this classification methodology for risk assessment enables 

environmental zoning, more efficient inspection and the reduction of costs of 

environmental monitoring. 

 

Conceptual models for the management of irregular dumping sites by municipal services 

have been created. Santos et al.  (2019) developed a conceptual model for the 

management of irregular dumping sites of construction and demolition waste based on a 

social life-cycle assessment. Their model is an open-participatory management tool to 

supply information needed to decide on an appropriate waste management strategy that 

can minimise costs, restore ecological value and eliminate public hazards. The social life-

cycle assessment combines both socio-economic and environmental assessments of 

products and services to promote sustainable development. 

 

Once priority sites have been identified for treatment, response actions may differ. Either 

removal actions or remedial actions take place and cost, time and safety concerns 

determine the appropriate clean- up action. Sasao (2016) investigated the determinants 

of removal decisions about dumped waste and contaminated soil. An increase in the 

amount of dumped waste is an indicator that removal actions (which are more expensive 

off-site cleanups compared to remedial on-site cleanups) will not be selected. On the 



Clean cities and towns: Understanding societal behaviour in order to reduce and divert waste going to landfills  

 

Waste RDI Roadmap Grant Funded Research Project  144| P a g e  

 

 

other hand, the presence of toxic materials would predict the selection of removal actions. 

In higher-income municipalities partial removal is likely. Partial or full removal raises 

clean-up costs significantly but the clean-up period stays the same regardless of a choice 

for remedial or removal actions. However, the inclusion of toxic waste can prolong the 

disposal period by almost 70%. 

 

After clean-up, the land use of the remediated site needs to be considered. Consultation 

with local governments and residents in the vicinity of the sites is necessary where 

remediation is funded by public funds. The aim should be to reduce the negative impact 

of the sites on the natural and socio-economic environment by preventing recurrent 

irregular dumping and crime, and redeveloping the area. Ishii et al. (2013) identified a 

method of needs analysis with conjoint analysis to develop a land-use plan after 

remediation, taking into consideration economic and social feasibility and the potential 

needs of residents. Within the context of this case study, which was conducted in Aomori-

Iwate, Japan, residents had a preference for returning sites to their natural state as well 

as land use, which would add economic and social value to the region 
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