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SUMMARY 

Maintaining adequate municipal solid waste management (MSWM) is a challenge around the world, 

particularly in developing countries. The pressures of economic development in conjunction with 

rapid urbanisation have created a waste management emergency, with unofficial dumping grounds 

scattered around many areas. The Tha Khon Yang Subdistrict Municipality (TKYSM) in Maha 

Sarakham Province, Thailand, is at a crisis point for MSWM. There is a desperate need to respond 

to MSWM issues brought about by the rapid growth in the population, including a large transient 

student population, and responding commercial activity. The MSWM system adopted by the TKYSM 

is not effective as evidenced by the huge amount of accumulating waste.  

This study assessed the current MSWM system in the municipality and identified the barriers to 

effective MSWM. The study also sought to develop recommendations to address these barriers to 

MSWM. The research question was ‘What components are necessary for the successful 

implementation of Integrated Sustainable Waste Management (ISWM) in a rapidly urbanising area 

in northeastern Thailand?’. The researcher selected the ISWM framework for evaluation because 

this framework has been established as a useful tool for understanding sustainable waste 

management.  

The issue is very complex and a variety of perspectives from stakeholders around waste 

management were sought to find solutions. It is well established that successful MSWM requires an 

understanding of the system in each area, including stakeholders’ ideas and opinions. Each area is 

different, and approaches need to be tailored to the specific problems of the area. This study applied 

the triangulation method of research, which included interviews, focus groups and observations to 

identify the needs of local residents, gauge the capacity of the TKYSM to provide MSWM services 

and to examine input from external specialists to find opportunities for improvement in the region.  

The outcomes of this study suggest that due to fiscal and capacity challenges, plans should focus 

on a range of issues, such as managing waste at the source (reducing waste and waste separation) 

instead of prioritising waste collection and transporting waste to landfill. Tha Khon Yang is similar in 

this regard to other areas – many municipalities experience financial pressures and often spend 

more than half of their waste management budget on processes of waste collection and disposal. 

The recommendations for improving MSWM include developing an operational MSWM system that 

is appropriate for waste service users, developing both short and long implementation plans, 

establishing and educating a waste management team, developing a more rigorous system for 

monitoring and paying waste system fees and raising the awareness of residents to encourage 

people to manage waste properly at the sources. 

Key outcomes of the study include identification of the barriers to MSWM in Tha Khon Yang, 

development of recommendations to address these barriers, a review of the application of the ISWM 

framework and recommendations for further research.  
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CHAPTER 1 INTRODUCTION 

 

“A good solid waste management system is like good health: if you are lucky to have 

it, you don't notice it; it is just how things are, and you take it for granted. On the other 

hand, if things go wrong, it is a big and urgent problem and everything else seems 

less important.”  

        (United Nations Human Settlements Programme 2010, p. xix) 

1.1 Background (Rationale and Significance of the Study) 

Inadequate management of municipal solid waste (MSW) is a global problem with enormous 

consequences, particularly for the world’s developing countries, which have limited access to 

resources to deal with solid waste. The overall volume of global waste generation is increasing, 

with discarded materials currently estimated to be around 1.3 billion tonnes per year and by 2025 

total MSW is estimated to rise to between 2.2 and 2.5 billion tonnes per year (World Bank 2018a; 

Worldwatch 2012). For millions of people the pressures now are extreme; the World Bank 

estimates that collection services cover only 40-70% of all urban solid waste, meaning that one 

to two thirds of discarded waste remains uncollected (United Nations Environment Programme 

2016; Zurbrugg & Schertenleib 1998). The consequences of uncollected waste are serious. The 

outcomes for human health could be dire if this problem is not addressed, as more people are 

exposed to the environmental health impacts that poor solid waste management (SWM) creates. 

Human health is affected by waste through the spread of disease and also by threats to living 

resources and ecological systems (Atkin 2018; Giusti 2009; Hoornweg & Bhada-Tata 2012; 

United Nations Human Settlements Programme 2010; United States Environmental Protection 

Agency 2002; World Bank 2018a). Poor waste management is also a significant contributor to 

global warming (Hoornweg & Bhada-Tata 2012; World Bank 2018a), which, given the recent 

outcomes for global sea level rises and impacts on overall global temperature, has the potential 

to have additional destructive effects on human settlements, habitats and agriculture.  

Chapter 1
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Ensuring effective and sustainable management of waste is a significant challenge; an often-

intractable problem for national and local governments to resolve. Despite the fact that developing 

countries are likely to consume much less than developed countries, the end-of-life recycling and 

disposal methods are often less controlled and less effective than in developed countries (Atkin 

2018). While waste management systems absorb a large portion of municipal governments’ 

budgets, the amount of uncollected waste is vast. 

There are many complex reasons for municipal solid waste management (MSWM) problems in 

developing countries, and these include inadequate coverage of collection services, inefficient 

operational services, limited recycling activities and ineffective landfill operations (Zurbrugg & 

Schertenleib 1998). There is also less awareness of waste management approaches and fewer 

clean-up campaigns than in developed countries (Atkin 2018). A key driver of MSWM system 

outcomes could be linked to the allocation of resources. Developing countries’ expenditure on 

refuse collection and disposal, which is primarily open dumping and open burning, accounts for 

up to half of municipal average budgets (Schübeler, Christen & Wehrle 1996; United Nations 

Environment Programme 2016). Another problem of MSWM in developing countries is that the 

majority of MSW will end up in insanitary landfills (Kharat et al. 2016). As highlighted above, this 

has the potential to impact on the environment and human health.  

Managing solid waste is intensified and more difficult in countries experiencing rapid urban 

population growth. The volume of solid waste in developing countries is increasing in areas of 

rapidly urbanising cities (Zurbrugg & Schertenleib 1998). In developing countries, many of the 

previously rural residents are moving to the cities and the World Bank expects the world’s urban 

population to increase from 55% this year (2018) to 68% by 2050 (World Bank 2018b). This 

continuous urban population growth, coupled with economic growth and industrialisation in these 

countries, will exacerbate solid waste problems (Henry, Yongsheng & Jun 2006; Narayana 2009; 

United Nations Environment Programme 2016).  

Thailand (a developing country) is suffering from MSW problems in both its rural and urban 

centres. This is because Thailand is experiencing economic, population and urban growth as well 

as changing consumption behaviour due to rising disposable incomes which have led to a 

significant increase in waste volumes. Disconcertingly, a recent Thai newspaper report was 

headlined “Thailand – becoming the garbage bin of the world” (Rujivanarom 2018).  

In Thailand, managing MSW, the waste that comes from homes, schools, hospitals and 

businesses, is the responsibility of local government (Office of Decentralization Committee 2008). 

Solid waste has been a topic of heated debate in Thai local governments (Pharino 2017). The 

need for better waste management has become increasingly obvious as waste generation has 

increased annually. In 2005 the estimated amount of waste generated was 14 million tonnes per 

year. Within a decade it had almost doubled, reaching 27 million tonnes per year (2016 figures) 

(Ministry of Natural Resources and Environment 2016; Pollution Control Department 2017). Over 
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half of this waste remains unmanaged. Furthermore, MSW in Thailand contains organic waste 

(the largest proportion of MSW), recyclable items, electronic appliances and household 

hazardous waste which makes this difficult to manage when these items are not separated. 

Burning and dumping are the most common methods of managing waste, and accumulated waste 

in insanitary landfills is estimated to be 30 million tonnes. In rural areas especially, waste 

collection services are patchy and disposal sites are insufficient to accept the volume of solid 

waste produced (Royal Thai Government 2015). 

The northeast part of Thailand produces the highest volume of total waste in Thailand (Pollution 

Control Department 2010). Maha Sarakham Province, the province in which the case study site 

is situated, is in this northeast region. This province consists of residential communities, markets, 

hotels, hospitals and education centres. A 2011 estimate indicated that this province was 

generating about 77 tonnes of waste per day (Grajam & Gaggaw 2011), but that amount is likely 

now to be considerably higher, given population growth and urbanisation. 

Tha Khon Yang (TKY) subdistrict, the case study location for this research, is situated within the 

Maha Sarakham Province (Figure 1.1). TKY is predominately flat and, lies on a flood plain. The 

area is prone to flooding in the wet season, which has been beneficial for agriculture, however 

causes significant problems as rivers burst their banks and carry uncollected waste to other areas.  
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Figure 1.1: Location of Tha Khon Yang subdistrict in Maha Sarakham Province in the northeast 
of Thailand (Sources: Esri, USGS, NGA, NASA, CGIAR, N. Robinson, NCEAS, NLS, OS, NMA. 
Geodatastyrelsen, Rijkswaterstaat, GSA, Geoland, FEMA, Intermap and the GIS user community 
Boundaries: GISTA (Geo-Informatics and Space Technology Development Agency). 
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TKY is an example of a rapidly urbanising subdistrict. Over the past two decades, TKY has grown 

rapidly, mainly due to the development of the Mahasarakham University campus in the subdistrict 

(the University site can be seen in Figure 1.1). This was once a rural area but is now rapidly 

transforming into an urban one. Before the university campus was constructed in 1996, it was a 

rural zone with a very low population density. Now the same area holds 15 villages with a total 

population of over 38,000 people, approximately 75% of whom are temporary residents from 

other areas of Thailand (Tha Khon Yang Subdistrict Municipality 2015). 

The population of TKY is experiencing a number of challenges related to inadequate MSWM. The 

volume of solid waste has increased. In 2010, TKY residents, student accommodation facilities, 

restaurants and commercial establishments produced approximately 10 tonnes of waste per day 

(Tongtiram 2011). By 2015, this amount of waste was estimated to have increased to between 

15 to 20 tonnes of waste per day (Tha Khon Yang Subdistrict Municipality 2015) representing a 

significant increase (50-100%) over a five-year time frame. The increase in the quantity of waste 

produced in TKY has been influenced by a change in lifestyle of the population and the 

demographic characteristics of the population base. The large influx of students has been coupled 

with increased consumption of commodities including food and other consumables. Importantly, 

approximately one half to two thirds of waste per day in TKY is collected and transported to a 

landfill dumping site, leaving uncollected waste to accumulate in the municipality. 

This is a crisis. The current MSWM system in TKY is unable to cope. Enormous amounts of waste 

are left in the municipality with no means to process it. This has a significant impact on both the 

local environment and the community. The key issue is that large amounts of waste are left 

unmanaged in the local streets and the ground (Figure 1.2, 1.3). This waste has created aesthetic 

problems, odours and leachate that attracts pests and possible pathways for the people of TKY 

to be exposed to pathogens and disease vectors. These problems have the potential to cause 

significant health problems for the local people and the environment as a whole. As noted above, 

floods are common during the wet season, and if flooding occurs this can facilitate the 

transportation of MSW throughout the district in an uncontrolled manner, blocking drainage 

systems and exposing an even greater proportion of the population to potential health problems 

associated with waste. 

It was these visible signs of poor waste management and the associated environmental health 

issues that promoted the researcher to investigate the problem. This study was also prompted by 

the knowledge that urbanisation is likely to continue, exacerbating MSW problems. This 

combination of existing and growing problems drove the researcher to embark on a study of 

MSWM in TKY, exploring the current waste management system, in a bid to find solutions.   
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Figure 1.2: Waste bags dumped adjacent to a market place and beside a main road in Tha Khon 
Yang subdistrict in 2015 (Source: Researcher photographs) 
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Figure 1.3: Waste bags dumped beside minor roads in Tha Khon Yang subdistrict in 2015 
(Source: Researcher photographs) 
 
It is clear that the MSWM system in TKY is not successful. The accumulated waste problems 

indicate failure of the municipality to manage waste, which has been claimed to be the result of 

the absence of a waste separation system, lack of knowledge and understanding of MSWM by 

the general population, too few waste management specialists and a lack of municipal finance to 

support waste management (Grajam & Gaggaw 2011). However, these claims are, as yet, 
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unsubstantiated. It is likely that there are complex reasons for the failure of MSWM in Tha Khon 

Yang Subdistrict Municipality (TKYSM), associated with socioeconomic change and population 

growth.  

If MSWM management in TKYSM is not improved, already serious problems will intensify. Better 

waste management is needed to improve the quality of life of residents in TKY.  Suitable MSWM 

needs to focus not just on the technologies available to manage waste, but also to understand 

people’s perceptions about waste, their attitudes to waste management and their behaviours in 

disposing of waste. 

The researcher intends to use the TKY area and its associated MSWM problems as an example 

of a rapidly urbanising area in a developing country as a case study: the solutions which are 

identified might be applied elsewhere. While it is recognised that no one single ‘one size fits all’ 

solution to MSWM is possible, elements of this research are likely to be applicable to other areas 

around Thailand, and potentially other areas in developing countries elsewhere. 

Over two decades ago, solid waste management (SWM) was recognised as an important issue 

globally. As such, Agenda 21, the sustainable development action plan arising from the United 

Nations (UN) ‘Earth Summit’, identified a hierarchy of objectives to waste management, with a 

focus on four key aspects (United Nations 1993):  

 a. Minimising wastes; 

 b. Maximising environmentally sound waste reuse and recycling; 

 c. Promoting environmentally sound waste disposal and treatment; 

 d. Extending waste service coverage.   

Waste has continued to be on the global agenda for sustainable development. The 2030 Agenda 

for Sustainable Development Goals (SDGs) recognised that sustainable urban development and 

management are important to the quality of life. The UN declared that this new agenda aims to 

minimise the impact of urban activities on human health and the environment, through 

environmentally sound management including the reduction and recycling of waste (United 

Nations 2015b). SWM is recognised in several of the SDGs. In Goal 11: Make cities and human 

settlements inclusive, safe, resilient and sustainable there is specific mention of waste 

management (United Nations 2015b), for example, Section 11.6: Reduce the adverse per capita 

environmental impact of cities, by paying attention to municipal and waste management. 

Additionally, Goal 12: Responsible Consumption and Production specifically includes: 

Encouraging industries, businesses and consumers to recycle and reduce waste is equally 

important, as is supporting developing countries to move towards more sustainable patterns of 

consumption by 2030 (United Nations 2015a, 2015b).  

The Integrated Sustainable (or Solid) Waste Management (ISWM) system is a framework that 

has been applied to evaluate waste management systems. It is a tool to work towards sustainable 

management of waste (Mwangi & Thuo 2014). The framework includes the whole waste stream, 



25 

from reducing the amount of waste generated through to final waste disposal (United Nations 

Environment Programme 2016). ISWM was developed to address common problems 

experienced in low and middle income countries, and also in countries in transition (United 

Nations Environment Programme 2016; Wilson, Velis & Rodic 2013).  

Developing country reports on the application of this ISWM framework showed different problems 

being experienced in different situations (Mwangi & Thuo 2014; Woelandari 2016). Variations in 

challenges to waste management included available budget, legislative tools, quality of waste 

operations and collection services, existing waste practices in communities, and composition of 

wastes (Mwangi & Thuo 2014; Shekdar 2009; Woelandari 2016). This study used the ISWM 

framework to assess the MSWM problems in TKY, with the goal of determining the barriers to 

successful waste management and identify solutions.  

1.2 Research Question  

What components are necessary for the successful implementation of Integrated Sustainable 

Waste Management (ISWM) in a rapidly urbanising area in northeastern Thailand? 

1.3 Purpose of the Study  

This study evaluated MSW management by investigating the context and barriers to effective 

waste management in a rapidly urbanising area in Thailand, which as identified above, is currently 

not effectively managing its waste. The study seeks to identify the components necessary for 

implementation of successful MSWM in TKY. The study applied the ISWM framework in its 

evaluation.   

The objectives of the study were: 

To assess the current solid waste management system in the Tha Khon Yang Subdistrict, Maha 

Sarakham Province; 

To evaluate the barriers to effective solid waste management in the Tha Khon Yang Subdistrict, 

Maha Sarakham Province; 

To synthesise possible solutions for Municipal Solid Waste Management; 

To prioritise actions for municipal solid waste management in the Tha Khon Yang Subdistrict. 

1.4 Research Benefits/Significance 

This study will help fill the gap in knowledge of effective MSW in a rapidly urbanising area in a 

developing country, using the ISWM framework and participants’ perspectives to determine 

problems, context and solutions.The researcher selected the ISWM framework for evaluation 

because this framework has been established as a useful tool for understanding SWM (Anschütz, 
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IJgosse & Scheinberg 2004; Klundert & Anschütz 2001; United States Environmental Protection 

Agency 2002).  

1.5 Structure of the Thesis 

This thesis is divided into seven chapters.  

The first chapter, this chapter, introduces the study and provides background to the research 

including the context of the research, with a general description of current solid waste problems 

in the study area. The chapter also presents the purpose and objectives of the study. Chapter 2 

presents a review of the literature on MSW and discusses in greater detail the ISWM framework. 

Chapter 3 introduces an overview of SWM in Thailand. This chapter has been published, with the 

citation: Yukalang, N., Clarke, B.D. and Ross, K.E., 2017. Solid waste management in Thailand: 

an overview and case study (Tha Khon Yang sub-district). Reviews on Environmental Health, 

32(3), pp.223-234. Chapter 4 presents the research methodology used in this study and 

discusses reasons for the approaches used. Chapter 5 discusses the barriers to effective MSW 

for the TKY area. This chapter has been published, with the citation: Yukalang, N., Clarke, B. and 

Ross, K., 2017. Barriers to effective MSW management in a rapidly urbanizing area in Thailand. 

International Journal of Environmental Research and Public Health, 14(9), 1013. Chapter 6 

outlines the key findings and possible solutions to overcome those barriers presented in Chapter 

5. This chapter has been published, with the citation: Yukalang, N., Clarke, B. and Ross, K., 2018. 

Solid waste management solutions for a rapidly urbanizing area in Thailand: Recommendations 

based on stakeholder input. International Journal of Environmental Research and Public Health, 

15(7) 1302. Chapter 7 presents the conclusions of the study, based on the material from Chapters 

5 and 6. Chapter 7 reviews the purpose and objectives described in this chapter (Chapter 1) and 

outlines recommendations for further research.  

Note: As this thesis contains material that has been published, there is some unavoidable degree 

of repetition.  
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CHAPTER 2 MUNICIPAL SOLID WASTE 

  

2.1 Introduction 

Modernisation, with its economic development and increased consumption, has resulted in an 

overproduction of solid waste (Anschütz, IJgosse & Scheinberg 2004; Dhokhikah & 

Trihadiningrum 2012; Hoornweg & Bhada-Tata 2012; Khajuria, Yamamoto & Morioka 2010; 

Khan, Kumar & Samadder 2016). This has proved difficult for countries to manage. Inadequate 

or inappropriate waste disposal causes a number of environmental problems (Giusti 2009), 

exacerbates climate change (Menikpura, Sang-Arun & Bengtsson 2013; Shekdar 2009) primarily 

through the production of methane, a powerful greenhouse gas (Ackerman 2010; Hoornweg & 

Bhada-Tata 2012) and affects human health (Cocarta et al. 2009; Giusti 2009; Porta et al. 2009; 

United States Environmental Protection Agency 2002). Accumulated waste or uncontrolled 

landfill sites provide breeding opportunities for disease vectors such as insects or rodents, which 

cause health effects and aesthetic issues (United Nations Human Settlements Programme 2010). 

Solid Waste Management (SWM) is directly linked to the economic, social and health aspects of 

both cities and rural areas (Anschütz, IJgosse & Scheinberg 2004). 

Appropriate waste management is vitally important for protecting the environment and human 

health. There are a variety of approaches to managing waste applied in both developed and 

developing countries. The waste management process can be altered at many points, starting 

from managing waste at the source, changing the waste management processes at the point of 

collection, during transport, whilst undergoing treatment and at the point of final disposal.  

This chapter examines the key literature and current paradigms in SWM, which have been used 

to develop the approach in this study. 

Recognition of the urgency to develop appropriate SWM policies and programs has prompted a 

range of initiatives to be presented at conferences hosted by the United Nations (UN) over many 

decades. In 1972, the United Nations Conference on the Human Environment, also known as the 

‘Stockholm Conference’, highlighted the inequality between the world’s wealthy and poor. The 
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conference prompted the formation of the United Nations Environmental Programme (UNEP) 

which has since played an important role in environmental protection. Subsequently, in 1992 the 

United Nations Framework Convention on Climate Change (UNFCCC) was established and in 

the same year at the United Nations Conference on Environment and Development (UNCED), in 

Rio de Janeiro, Brazil, otherwise known as the ‘Earth Summit 1992’ or ‘Rio Conference’, an 

international environmental agreement was signed by participating countries. This summit 

produced ‘Agenda 21', an action plan for sustainable development for the 21st Century (United 

Nations 1993). Overall 178 governments, including Thailand, adopted this agreement 

(Mohlenkamp 2003), which included developing effective ways of dealing with waste. This summit 

was successful in raising awareness of the need to balance environmental protection and 

socioeconomic development (United Nations 1993).  

Outcomes of the Rio Conference led to the Kyoto Protocol, a key climate change agreement, 

ratified in 1997, with 192 parties signing up, including Thailand (which signed in 1999). The 

overarching aim was to work in conjunction with the UNFCCC to slow global warming by reducing 

the overall greenhouse gas concentration in the atmosphere: this included methane from landfill 

activities (United Nations 1997). In 2002, the ‘World Summit on Sustainable Development’ or 

‘Earth Summit 2002’ or the Johannesburg Plan of Implementation reaffirmed the UN’s 

commitment to the implementation of Agenda 21 (United Nations 2018).  

Climate change has global effects and is especially of concern to Asian countries. These 

countries suffer from many natural disasters including drought and sea level rise (Association of 

Southeast Asian Nations 2018) which may be intensified by accelerated climate change. It has 

been forecast that Indonesia, Thailand, Vietnam, Myanmar, Malaysia and the Philippines are at 

significant risk from such impacts of climate change (Association of Southeast Asian Nations 

2018).  

The Association of South East Asian Nations (ASEAN) has recognised that there is a crisis and 

that Asia is vulnerable to the negative effects of pollution. A study by ASEAN and the Asian 

Development Bank (ADB) shows three contributing factors to ASEAN’s vulnerability. These 

include a growing population, long coastlines, and a high concentration of people and economic 

activities in coastal areas. To address these issues, countries in the ASEAN region joined forces 

for climate action. At the Third East Asia Summit (EAS), in Singapore in 2007, ASEAN adopted 

the Kyoto Protocol as a part of its Declaration on Climate Change, Energy and Environment 

(Association of Southeast Asian Nations 2012).  

From this, the broader international community also reaffirmed that environmental issues needed 

to be tracked. A third Earth Summit ‘Rio 2012’ or ‘Rio+20’ in Rio de Janeiro, Brazil, took place, 

reaffirming the economic and environmental goals of the global community (United Nations 2018).  

In 2015, the 2030 Agenda for Sustainable Development was produced by the UN in New York 

with continued focus on balancing the three dimensions of sustainable development: economic, 
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social and environmental development. This new agenda includes a suite of 17 Sustainable 

Development Goals (SDGs) to be met by 2030. Some of the goals and targets identify waste 

management as keys to sustainable urban development and important to quality of life. They 

highlight that if people reduce and recycle waste it can help minimise the impact on cities and on 

the overall global climate system (as stated in Goal 11). Goal 12 focuses on sustainable 

consumption and product patterns in food waste (United Nations 2015b). 

The Paris Climate Change Agreement of 2015 stated that the rise of carbon emissions must be 

limited by the average temperature below 2 degrees Celsius globally (United Nations Framework 

Convention on Climate Change 2017). Also in 2015, the Regional Cooperation Centre (RCC), 

Bangkok, was established by the United Nations Climate Change and the Institute for Global 

Environmental Strategies (IGES). The aim of this centre is to support climate change mitigation 

efforts through empowerment, networks and technical assistance, with the aim of driving clean 

development in Asia and the Pacific (United Nations Framework Convention on Climate Change 

2017). 

Policies and intentions developed from these conferences and meetings have helped change 

frameworks and guidelines and raised awareness of the urgency of the issue of climate change, 

part of which identifies the need for waste management (Association of Southeast Asian Nations 

2018). However, these initiatives are yet to translate into significant action (Ackerman 2010; 

Hoornweg & Bhada-Tata 2012).  

Municipal Solid Waste (MSW) is a difficult and challenging issue to manage, especially in 

developing countries. Currently, more than half of the global population live in cities (World Bank 

2018b) and the urban way of living has created significant amounts of waste because of changing 

consumption behaviours (Beigl, Lebersorger & Salhofer 2008; Lehmann 2011; Zaman 2015; 

Zaman & Lehmann 2011) related to living condition and incomes (Beigl, Lebersorger & Salhofer 

2008). Urban dwellers tend to generate double the waste of people in rural areas (World Bank 

2018a). Rapid urban expansion means that existing waste systems are often overwhelmed. 

In developing countries, urbanisation and the number of cities is increasing rapidly through 

population growth, economic progression and industrial development. A consequence is an 

increase in the production of solid waste (Henry, Yongsheng & Jun 2006; Hoornweg & Bhada-

Tata 2012; Narayana 2009). To protect human health and the local environment, there needs to 

be a Municipal Solid Waste Management (MSWM) system in place. A 'one size fits all' approach 

to waste management is not appropriate, as each city has its own individual set of characteristics 

and issues surrounding waste management (Schübeler, Christen & Wehrle 1996; Topic & 

Biedermann 2015). Even though drawing upon the MSWM experiences of developing cities can 

be helpful, due to every city being different, improvements need to be made by gathering a range 

of information about different local SWM perspectives.  
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2.2 Municipal Solid Waste (MSW) 

It is important to examine and outline a clear definition of MSW and also define what MSWM 

entails. Projects and studies have used a range of definitions which were used as a guide to 

support the aims of this study as outlined below.    

2.2.1 Definition of municipal solid waste 

Municipal Solid Waste (MSW) has many definitions and is more commonly known as ‘trash’, 

‘garbage’, or ‘rubbish’ (Cambridge Dictionary 2018; United States Environmental Protection 

Agency 2016).  

The United States Environmental Protection Agency (US EPA) (2017, p. 1) states: “MSW consists 

of everyday items we use and then throw away, such as product packaging, grass clippings, 

furniture, clothing, bottles, food scraps, newspapers, appliances, paint, and batteries. This comes 

from our homes, schools, hospitals, and businesses”.  

The Organization for Economic Co-operation and Development (OECD) (cited in Hoornweg and 

Bhada-Tata 2012, p. 4) says: “Municipal waste is collected and treated by, or for, municipalities. 

It covers waste from households, including bulky waste, similar waste from commerce and trade, 

office buildings, institutions and small businesses, yards and gardens, street sweepings, contents 

of litter containers, and market cleansing. Waste from municipal sewage networks and treatment, 

as well as municipal construction and demolition are excluded”.  

The two definitions above are comparable, with the addition from the OECD indicating that waste 

from construction sites and human waste is not MSW, whereas Hoornweg and Bhada-Tata (1996, 

p. 6), in their ‘What a Waste’ report, include construction and demolition waste saying that: “MSW, 

as defined in this report, encompasses residential, industrial, commercial, institutional, municipal, 

and construction and demolition (C&D) waste”. Similarly, Schübeler, Christen and Wehrle (1996, 

p. 9) says that “MSW is defined to include refuse from households, non-hazardous solid waste 

from industrial, commercial and institutional establishments (including hospitals), market waste, 

yard waste and street sweepings”. 

From the definitions presented above, it could be stated that MSW is any waste that a municipality 

would collect from households, commercial, institutional and hospitality-based premises, and 

waste from yards and street sweeping. The types of waste the municipality would generally collect 

from the above locations would include food wastes, paper, plastic, clothes, wood, rubber and 

leather, glass, metal, stone, and other waste such as sand, dust, and ash. Other types of waste 

that a municipality might collect (but not as frequently) include construction and demolition waste, 

electronic waste and household hazardous waste such as dangerous chemicals, paint and 

batteries. 
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2.2.2 Municipal solid waste management (MSWM) 

MSW is difficult to manage due to the fact that it is generally a mix of organic matter, recyclable 

and non-recyclable materials and often contains hazardous household waste including electronic 

waste (e-waste). As highlighted by Schübeler, Christen and Wehrle (1996), the primary aims of 

a MSWM program are to protect health, protect the environment and promote economic 

development via access to opportunity and income. Most local governments around the world 

play a major role in MSWM in their governed area (Borongan and Okumura, 2010, Hoornweg 

and Bhada-Tata, 2012, Schübeler et al., 1996, Tchobanoglous and Kreith, 2002). It is often 

extremely costly for local governments to manage MSW, as such management generally consists 

of collection, transportation and disposal (Solberg, 2012). Consequently, to deal with waste 

management problems, many solutions have been proposed to determine the most suitable 

approaches to solving these problems. Each of the activities within MSWM requires careful 

planning and financing, and collection and transport needs to be considered in conjunction with 

properly designed, constructed, and managed landfills. Local needs and conditions should 

always be considered, and then the most appropriate waste management programs for those 

conditions selected (United States Environmental Protection Agency, 2002). 

The key activities for proper MSWM are waste separation, recycling, collection, transportation, 

treatment and disposal (Figure 2.1). Reduction in waste generation is also a key component in 

effective MSWM, although this is less often seen as a local government’s responsibility (Borongan 

and Okumura, 2010, Guerrero et al., 2013, Schübeler et al., 1996, United States Environmental 

Protection Agency, 2002). Adequate MSWM is complex, and often requires comprehensive 

planning (United States Environmental Protection Agency, 2002).  

 

 

 

 

 

 

 

 

 

 

Figure 2.1:  Municipal Solid Waste Management diagram (Adapted from Ramachandra et al., 

2018) (Refer to <http://ismenvis.nic.in/Content/Copyright_166.aspx> for permission details)  

 

Transfer 
and 

Transport 

Processing     
and 

Recovery 

      Disposal 

     Solid Waste Generation 

 Storage 

       Collection 

http://ismenvis.nic.in/Content/Copyright_166.aspx


32 

A number of theoretical approaches have been created to deal with rising volumes of waste 

(Table 2.1). These include the 3Rs (reduce, reuse, recycling), the Waste Hierarchy, Zero Waste, 

Life Cycle Assessment, waste minimisation approaches and Integrated Sustainable Waste 

Management.  
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Table 2.1: Waste Management theories 

Theory History Definition/explanation Advantages/disadvantages 
3Rs (Reduce, 

Reuse, Recycle) 

Recycling has been a common practice since ancient civilisations. 

For example, records show that in the fourth century BC, Plato 

mentioned the importance of recycling in order to make the most 

of waste products (1).  
In the 1800s, there was no waste removal structures in a number 

of European countries, which resulted in enforced recycling, 

because of sanitary conditions. Around this time several beverage 

companies in Ireland and Great Britain established a system to 

return bottles from customers to the bottling companies (1). Metal 
materials were reused or moulded into new products, including for 

railroads throughout the US (1). In 1884, an official recycling 

system with refundable deposits on bottles was established for 

Schweppes, a Swiss beverage brand. 

In the 19th century, by World War I, in America, a “recycle post” 

was distributed to customers to return recyclable materials to the 
industrial manufacturer (2). By World War II, due to a materials 

shortage problem, reuse and recycling material became very 

important (2). The US government promoted the “Salvage for 

Victory” campaigns. In the UK, the National Salvage Campaign 

encouraged people to donate their metal, paper, rages and rubber 
as materials of patriotism (2).  

In the 1970s, the 3Rs as a concept was published by Garrett De 

Bell for Earth Day (3). During that time, investment in recycling 

occurred due to increasing energy costs.  

The 3Rs was supported until around 2000 by both Non-
Government Organisations (NGOs) and governments of Europe 

and North America, who focussed on the development of recycling 

markets. Around a decade later the recycling of secondary 

materials started to become a global business (4) 

The 3Rs encourage waste producers to take an interest in 

waste problems, to see the value of waste and to be aware 

that they should take responsibility for reducing waste or 

separating waste for recycling. However, it has remained a 
voluntary activity.  

Reduce is defined as preventing and reducing waste 

generation at sources.  

Reuse is defined as reusing for a second (or third, etc) time 

used products or materials before they become waste.  
Recycling is defined as waste material conversion process 

from old materials to the new materials or products. 

Recycled materials include glass, paper, cardboard, metal, 

plastic, rubber, textiles and electronics. Food or garden waste 

is considered recycling by composing. 

The major advantage of the 3Rs approach is that it reduces 

the rising of volumes of waste. Reuse and recycling by this 

method reduces waste going to disposal, alleviates 

pollution from disposal processes and can reduce the use 
of fresh or raw materials (4, 5).  

Good waste separation is important to reduce the 

contamination of waste materials and enhance the quality 

of recycling. Waste pickers play an important role for waste 

recycling systems (4). However, many municipalities have 
(especially in developing countries) been facing problems 

with managing recycling systems. These problems include 

insufficient investment, poor public participation and lack of 

technical support (6). 
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Theory History Definition/explanation Advantages/disadvantages 
Waste Hierarchy In 1975 the Waste Hierarchy was first introduced into European 

waste policy by the European Union‘s Waste Framework 

Directive. It highlighted the importance of waste minimisation to 

reduce the impact of waste on the environment and health. Later, 
the Waste Hierarchy was applied in waste policy and legislation in 

other nations including Australia and USA (7). 

In 2006, the European Commission, in the European Union Waste 

Framework Directive, proposed a 3-step hierarchy: 1) prevention 

and reuse, 2) recycling and recovery (with incineration) and 3) 
disposal. These steps were separated into 5 individual 

components (Prevention, Reuse, Recycle, Recovery, Disposal) in 

2008 (8) 

The Waste Hierarchy is a strategy to inform waste policy; to 

view waste from source to the end of the waste process 

(disposal). The hierarchy is based on sustainable 

development principles. It is presented as a pyramid diagram, 
which considers the maximum benefit waste management 

activities from the most favoured to the least favoured options. 

The Waste Hierarchy favours waste prevention, followed by 

waste minimisation. Reduce, reuse and recycling is seen as 

the ‘premium’ approaches, followed by waste recovery, with 
landfill being the least preferred approach (9) (Figure 2.2). 

This strategy was created to flip the pyramid of waste 

practices, to emphasise that the least preferred method is 

disposal. Notwithstanding, landfill remains the largest 

component in the waste management pyramid. Due to 
simple technology and low cost, landfill disposal is very 

popular and is the largest component of waste 

management in most developing countries, especially in 

Asia and the Pacific (5, 10). There are practical challenges 

to the Waste Hierarchy, including delegation of tasks. For 
example, it is not clear form the hierarchy which level of 

government should take responsibly for individual 

components of the hierarchy model. These components 

include setting waste management strategies, collection of 

waste, and waste sorting systems There is a lack of co-
operation between different levels of local government 

organizations, in addition to a lack of budget, baseline data, 

administrative capacity and technical expertise (11). All of 

these combine to make application of the Waste Hierarchy 

model difficult.  
 

Zero Waste In the 1980s, the Zero Waste concept was introduced in Berkeley, 
California (12). Early in the 1990s, a group called ‘The Zero Waste 

Recycling Movement of the Philippines’ was set up in Manila. This 

group created ways to use every scrap in the waste stream (12). 

In 1995, the idea of cutting consumption, recycling and reusing 

was expanded to include product design with the goal of Zero 
Waste. This expansion of the Zero Waste Concept was initially 

started in California and Italy (12).  

In 1996, similarly, the ‘No waste by 2010 law’ was passed by the 

Australian Capital Territory (ACT) Government (12). 

In 1997, the Zero Waste concept was adopted by the California 
Resource Recovery Association, Folsom, as part of its Agenda for 

the New Millennium (13).  

Zero Waste is a waste prevention strategy for planning or 
managing waste, with the goal of reducing waste to disposal, 

particularly disposal of waste by burning, burying or dumping 

(13). The approach of Zero Waste is to encourage producers 

and consumers to consider the conservation of all products, 

packaging material, manufacturing processes and design for 
reusable or recyclable products or longer product life. It also 

has a focus on reducing discharges to the environment and 

impacts on human health (12, 13). 

Zero Waste has many similarities to the 3Rs, but is a goal 
oriented rather than practice oriented.  

The concept of creating a waste management framework 

that limits opportunities for disposal can be useful because 

in theory, everything will be either recycled, reused or 

composted (12, 13). However as with other waste 
management approaches, Zero Waste does not address 

the problem of who should take responsibility for 

implementation of the concept.  
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Theory History Definition/explanation Advantages/disadvantages 
In 2001, a Zero Waste goal was established by the California 

Integrated Waste Management Board and was added in their 

policy and  

In 2002, a goal of Zero Waste was established by the City and 
County of San Francisco’s Department of the Environment (13). 
 

LCA (Life Cycle 

Assessment) 

In the 1980s, consumers started to be interested in the 

environmental consequences of products. As a result, ‘Life Cycle 

Assessment’ was introduced as an analysis approach to evaluate 

the environmental impact of products (14). In the early 1990s, LCA 

was applied to evaluate the environmental components in waste 
management system (14). The LCA approach and associated 

tools are standardised, with well-defined procedures with detailed 

organizational guidance by ISO 14040:2006 (14). There are 

software tools for assessment to support LCA given the large 

amount of data LCA creates (14). 

Broadly, the LCA approach has been applied in industry to 

protect human health and reduce environmental impact and 

is focused on resource consumption. This assessment is 

called “from cradle-to-grave” and assesses the environmental 

performance of products for the entire system. Products can 
include materials, goods, technologies and services. LCA has 

been used for evaluation of different waste processing 

technologies including ISWM (14, 15). On the other hand, 

ISWM has been used to describe the LCA approach to waste 

management system and facilities (16). 

There has been significant criticism of the scope of the LCA 

approach. Specifically, it has been noted that if each activity 

within the entire product, process or system must be 

evaluated; this will create great complexity (14). 

Additionally, it has been noted that if there are any mistakes 
in data gathering, there is potential for LCA results to have 

significant errors. Due to these problems, it has been 

suggested that LCA should play a limited role only in waste 

management projects. However, SWM is a complex issue 

and requires information to be drawn from a variety of 
sources and should include environmental issues as well 

as economic and social impacts (14). Therefore there might 

be a role for LCA in SWM, although the issues with LCA 

highlight the need for significant monitoring during data 

collection, extensive training to use the system, and a high 
level of competency and know-how on the system users’ 

behalf.   
 

Waste Minimisation In 2000, Waste Minimisation was defined by OECD (14).  

Waste Minimisation strategies have been promoted and led by the 

UNEP’s Division of Technology, Industry and Economics – 

Responsible Industry and Value Chain Unit (DTIE RIVU) (17) 

Waste Minimisation is a set of processes and practices to 

prevent waste entering the waste stream. This can be 

achieved by: 1. introducing upstream interventions, with a 

focus on reduction of waste at the source or by 2. minimising 
waste generation during production processes, 3. by reducing 

consumption habits, 4.by redesigning products and 

production processes (17). 

Waste Minimisation can protect the environment and 

frequently, can return economic benefits (17). If companies 

or organisations adopt this strategy it can help reflect a 

positive environmental image. However, the Waste 
Minimisation approach does not include waste treatment or 

disposal. Therefore, it is missing an opportunity to consider 

an outcome for what is essentially a large portion of the 

waste stream (14, 17). 
 

ISWM 

(Integrated Solid 
Waste 

ISWM has been developed and undergone several reiterations 

over the past 30 years: 

ISWM is a complete approach for all aspects of waste 

management that considers environment and health 
concerns for waste streams, from the waste generation level 

ISWM is helpful for making suitable decisions around the 

most appropriate and achievable solutions, working within 
the conditions of a local area (19). 
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Theory History Definition/explanation Advantages/disadvantages 
Management or 

Integrated 

Sustainable Waste 

Management) or 
ISSWM (Integrated 

Sustainable Solid 

Waste 

Management) 

It was first proposed in the 1980s by WASTE, a Dutch Non-

government Organisation (18, 19) and was further developed in 

the mid-1990s, by the team Collaborative Working Group (CWG), 

a waste management practitioner group based in low- and middle-
income countries. In 1995, the first conceptual framework of 

integrated municipal SWM in low-income countries was 

established from a workshop which was held in Ittingen, 

Switzerland (16, 20). (Figure 2.3) 

(3Rs), collection and transport systems, sorting, treatment 

and recovery and final disposal. It also involves input of local 

conditions and needs into the evaluation system. ISWM 

covers solid waste management in term of technologies and 
environmental, economic and social dimensions (21).  

ISWM starts with three questions: What (is the scope)? Who 

(are stakeholders or actors)? and How (are the strategic 

objectives and aspects to be addressed)? (16) 

The program was specifically developed for poor cities. 
 

In 1995 (later in the same year) to 2001, ISWM systems were 
further developed by the Dutch government and implemented by 

the UWEP. The program was carried out by Van de Klundert and 

Anschutz (Dutch NGO WASTE members) (Figure 2.4) 

The ISWM framework was adapted and further details were 
added. 

These include integrating across all the elements of the waste 

hierarchy, all the stakeholders involved and all the ‘aspects’ 

of the ‘enabling environment’ (political, institutional, social, 

financial, economic and technical aspects), particularly in 
developing countries (16). 
 

This framework provides details on each element, in order 
that it can be applied in differing areas with differing local 

governance. However, it has been criticised for this level of 

detail in that some users might consider that too many 

details make the framework’s application confusing (22). 

Note: This is version of the ISWM framework that was 
applied in this research  

In 2012, ISWM framework was re-presented by Wilson, Rodic and 

Velisin (16, 22). (Figure 2.5) 

ISWM framework was restructured into two overlapping 

triangles. The first triangle includes the physical elements 

which consist of public health (specifically, the waste 

collection system), the environment (the waste treatment and 

disposal process) and the 3Rs (reduce, reuse, recycle). The 
second triangle includes government strategies that support 

a well managed waste service: These are presented as firstly, 

inclusivity, including waste service users and providers; 

secondly, sound institutions and productive policies; lastly, 

financial sustainability. 
 

It has been claimed that this more simplified version of the 

framework may not capture all the relevant details required 

to undertake a complete assessment (22).  

 
Note:  
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Figure 2.2: Hierarchy of waste management (Hoornweg and Bhada-Tata, 2012). Licensed under 

[CC BY 3.0 IGO]: https://creativecommons.org/licenses/by/3.0/igo/ 

2.2.3 Integrated sustainable waste management (ISWM) 

ISWM is a complete approach consisting of three essential dimensions: waste system elements (with 

environmental and health concerns included from the beginning to the end of waste stream), related 

stakeholders (which encompasses waste producers, service-operators, government and non-

government organizations as well as waste management professionals) and an additional six 

aspects (financial-economical, technical, legal, political, sociocultural and environmental/health). 

ISWM has the capacity to address the factors outlined above, because it prompts the user to 

consider all essential dimensions of the waste system. Figure 2.3 shows the original ISWM 

framework with three main questions ‘what’, ‘who’ and ‘how’ as dimensions (Figure 2.3) (Schübeler 

et al., 1996, Wilson et al., 2013). Figure 2.4 shows a newer version of the ISWM framework 

(Anschütz et al., 2004), which provides greater opportunity for stakeholders, and to which waste 

prevention and recovery have been added (Mwangi and Thuo, 2014, Klundert and Anschütz, 2001). 

Figure 2.5 shows the most recent version of the ISWM framework. As noted in Table 2.1, this 

framework might not capture all the relevant details required to develop an appropriate MSWM 

system. The second iteration of the ISWM (Table 2.1 and Figure 2.4) was considered most 

appropriate to use for this research. This is because this version was the clearest, most prescriptive 

and the most utilised of the three versions, and it is this iteration that was used in this research. 

There is a third version (Table 2.1 and Figure 2.5), however this version is a simplified version of the 

https://creativecommons.org/licenses/by/3.0/igo/
https://creativecommons.org/licenses/by/3.0/igo/
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previous two, and was considered as providing less guidance than the second version (this is 

discussed below). 

There are several reasons that the researcher selected the ISWM approach as the framework for 

the study.  

Firstly, there are many of factors associated with the overall waste management problem in the study 

site, a rapidly urbanising area of northeast Thailand. These include environmental and economic 

considerations and social dimensions, including a lack of understanding of the waste management 

system, which is exacerbated by the limitations of budget. As McDougall et al. (2001), note, no single 

approach can deal with complex waste management problems. No single method can manage the 

variety of materials in waste, and there is no single best collection system. The ISWM framework 

provides a solid starting point for waste examination, as it prompts the user to combine a variety of 

waste management methods with other aspects and input from stakeholders.  

Secondly, developing countries are facing a dramatic rise in waste generation rates (Guerrero et al., 

2013). Therefore the approach needed to consider the current and future needs of the area. It is 

currently difficult to manage MSWM in the study area, primarily because the waste is mixed and 

includes a large proportion of organic material, which makes up a much of the total municipal waste 

composition in many developing countries (generally, over 60 percent) (Hoornweg and Bhada-Tata, 

2012). Separation of waste at the source, one of the components of ISWM, will reduce the waste 

going into the waste stream and also reduce the problem of mixed waste. 

In recent years, the ISWM system has been acknowledged worldwide as the most comprehensive 

approach for managing waste (Marshall and Farahbakhsh, 2013). ISWM has been developed and 

improved by SWM specialists for more than four decades and is applied throughout many countries. 

ISWM has been applied as a long-term strategy for waste management in developing countries and 

applied to different situations around the world. Consequently, there are case studies available that 

share information about ISWM. In the UN-Habitat’s Third Global Report on the World’s Cities Water 

and Sanitation– ‘Solid Waste Management in the World’s Cities’ a team of waste management 

experts from around the world examining case studies from 20 different cities across six continents. 

The report included low, middle, and high income countries and reported that “the ISWM framework 

has the goal to encourage a different kind of thinking and support every city to develop its own 

individual solution that is appropriate to its specific history, economy, demography and culture and 

to its institutional, environmental and financial resources” (Rodic et al., 2010).  

Because ISWM has been applied in many cities and countries over a number of decades means 

that its application and resulting outcomes can provide examples for other cities to follow to help 

resolve their own waste management problems. This provides additional evidence that the ISWM 

approach is a useful framework which can be adapted to different waste scenarios. The existing 

evidence and case studies create opportunities for developing nations to learn and develop their 

own system and shape it to suit their own unique situation.  
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The US EPA (2002) notes that ISWM can effectively protect human health in communities and 

reduce greenhouse gas emissions which can protect the natural environment. ISWM encourages a 

comprehensive and systematic study of the intricacies of SWM systems (Anschütz et al., 2004), 

where emphasis is placed on integrating technical aspects of the waste hierarchy model, with more 

attention placed on waste prevention, recycling, and disposal (Wilson et al., 2013).  

The requirement for appropriate solid waste management is intensified by the issue of global 

warming. Inappropriate or inadequate MSWM in many developing countries contributes to current 

global warming trends. As a result, a number of conventions and protocols have called for better 

MSWM, (including in the Stockholm Convention, Agenda 21, Kyoto Protocol and SDGs) (United 

Nations, 2015, Woelandari, 2016, United Nations, 1993, Wilson et al., 2013, Hoornweg and Bhada-

Tata, 2012).  

The success of the ISWM approach has prompted various international development agencies to 

provide the support and expertise required to implement ISWM systems. Support has come from a 

variety of sources including (but not limited to) the UNEP, the World Bank, Japan International 

Corporation Agency (JICA), German Technical Cooperation (GTZ), Danish funding by the Danish 

International Development Agency (DANIDA), and the Asian Development Bank (ADB) with aid 

arrangements including significant fiscal assistance and various grants from these bodies (Wilson et 

al., 2013, Woelandari, 2016, Lerpiniere et al., 2014). The majority of grant funding focuses on 

providing resources to improve local infrastructure and assist government capacity, while 

implementing change to MSWM in a systemic way (Lerpiniere et al., 2014). It has been suggested 

that the international support toward the development of MSWM capacity through implementation of 

systemic methods reaffirms that the commitment to ISWM systems is a global one (Woelandari, 

2016). This is an important factor as SWM is not an easy issue to solve, however if local governments 

have a global knowledge and resource base to draw from, this can help to provide solutions through 

improved access to quality information sources and support.  

There are a range of barriers around implementation of MSWM systems in developing countries. 

Early in the 1990s, many international agencies and NGOs started to recognise that effective MSWM 

is not only due to implementation of technology and infrastructure (Mwangi and Thuo, 2014, Wilson 

et al., 2013). This prompted consideration of elements including socioeconomic and environmental 

aspects that can influence the system outcomes (Klundert and Anschütz, 2001). Research 

undertaken by UN-Habitat (United Nations Human Settlements Programme) (2010) supports this. In 

1995, UNDP, UN-Habitat and the World Bank designed a theoretical outline for ISWM to be utilised 

by developing nations at all levels, including municipal governments. This ISWM framework had the 

aim of being a complete, all-inclusive system that would identify gaps at all system levels (Wilson et 

al., 2013, Schübeler et al., 1996) by identifying the system’s scope from operational requirements to 

the financial administration process, classifying participants and stakeholders, and finally 
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acknowledging implementation of the SWM strategy in areas such as political, social and institutional 

matters (Wilson et al., 2013).  

The ISWM framework provides the tools for decision-makers to understand how to manage waste 

appropriately. It aims to develop and establish an approach to SWM using appropriate technology. 

Inappropriate technology has, in the past, regularly been used in SWM, particularly in developing 

countries and consequently has been unsuccessful (Woelandari, 2016). Rodic, et al (2010) 

mentioned that many cities of developing countries around the world have found that technology 

does not solves waste management problems (Rodic et al., 2010). It has been suggested that 

municipalities explore low technology, high labour intensive projects, which may not require a high 

capital investment (Council for Scientific and Industrial Research, 2011). Of the various frameworks 

and theoretical approaches to solid waste management, ISWM framework is best placed to ensure 

that inappropriate technology is not part of the MSWM system as it includes an examination of the 

area’s needs and capacity. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.3: Integrated Sustainable Waste Management framework: the original framework 
(Schübeler et al., 1996 cited in Wilson et al 2013) (Available at 
https://www.icevirtuallibrary.com/doi/full/10.1680/warm.12.00005) Figure 2.3 has been removed 
due to copyright restrictions 
 
 

 

https://www.icevirtuallibrary.com/doi/full/10.1680/warm.12.00005
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Figure 2.4: Integrated Sustainable Waste Management model: the second version, and the one 
used in this research (Anschütz et al., 2004). Figure 2.4 has been removed due to copyright 
restrictions 
 

 
Figure 2.5: Integrated Sustainable Waste Management model: the third version (Wilson et al., 2013) 

(Permission obtained from ICE Virtual Library) 
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Further development of ISWM 

In 1995, ISWM systems were further developed and implemented by the Urban Waste Expertise 

Programme (UWEP), a program that was supported by the Netherlands Ministry of Foreign Affairs, 

Division for International Cooperation (DGIS). The UWEP was applied for six years from 1995-2001 

in four pilot cities in India, Honduras, Mali and the Philippines (Anschütz et al., 2004).  

The first project which was called UWEP (now referred to as UWEP I), was continued with the UWEP 

Plus project from 2001 (Wilson et al., 2013, Anschütz et al., 2004). This program contributed to a 

better understanding of waste management in underprivileged cities. Notably, the program 

stimulated planning and improvement within the four pilot cities. UWEP Plus reexamined the ISWM 

system and built on UWEP I and formed the basis for evaluation and planning of SWM across nine 

cities in eight countries (India, Honduras, the Philippines, Mali, Bulgaria, Peru, Egypt and Costa Rica) 

from 2001 to 2003 (Anschütz et al., 2004).  

Klundert and Anschütz (2001) considered that ISWM is able to meet the requirements of society, 

economy and the environment at a particular place, as it gives opportunities for all stakeholders to 

participate in the process and embraces waste prevention and waste recovery as a factor (Mwangi 

and Thuo, 2014, Klundert and Anschütz, 2001). The following discussion presents the three different 

dimensions of the ISWM framework including stakeholders, system elements and strategic aspects.  

First dimension: Stakeholders 
The first dimension of the ISWM refers to local authorities, nongovernment organisations and 

community based organisations, service users, private informal sectors, private formal sectors, and 

donor agencies. The ISWM framework requires both a degree of expertise in the area of solid waste 

supervisors, and an appreciation of the important role that the community, employees in MSWM, 

and local (and increasingly global) environments have in effective SWM. Therefore the stakeholders 

should include, for example, waste pickers, small-scale enterprises, and female heads of households 

(Klundert and Anschütz, 2001, United States Environmental Protection Agency, 2002).  

Second dimension: Waste system elements 
The second dimension of the ISWM refers to waste management elements. The ISWM framework 

is not just a waste management technique. It presents guidelines that cover the major components 

or elements in the waste stream, including waste prevention, recycling and composting, as well as 

combustion and disposal (United States Environmental Protection Agency, 2002). ISWM should be 

driven by clear objectives based on the hierarchy of waste management: reduce, reuse, and recycle 

(United Nations Environment Programme, 2009) often adding a fourth ‘R’ for recovery (Klundert and 

Anschütz, 2001). Each of these elements are described in turn below. 
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Waste Prevention 

There are many ways to prevent or reduce waste at the source before it is generated including 

altering package design, engineering products that last longer, and reusing products and materials 

(United States Environmental Protection Agency, 2002). Waste prevention in the context of this 

research extended only to the reuse of products, which will be discussed in later chapters.  

Recycling and Composting 

Recycling and composting contribute significant environmental and economic benefits (Kaseva and 

Gupta, 1996, Barr et al., 2001). Waste can be turned into valuable resources by recycling processes. 

Recycling requires collecting and reprocessing and can include recovering certain waste materials 

such as metals, plastics, glass and paper to make new material or products. The process can occur 

at the source of the waste, as in household or businesses using waste pickers or scavengers, or 

waste collectors separating recyclable items that can be sold to scrap dealers, which is better than 

separation occurring at the landfill site (United States Environmental Protection Agency, 2002). 

Composting is another form of recycling as organic waste is often the greatest proportion of waste 

in the solid waste stream (United States Environmental Protection Agency, 2002). Some organic 

materials, like food waste, plant matter, or livestock waste contain high levels of nutrients that can 

be used to enhance the quality of soils (Thapa and Rattanasuteerakul, 2011, Pretty, 1995). Both 

recycling and composting can create jobs, and profits, and can also reduce the greenhouse gases 

that contribute to global warming, in addition to reducing the requirement for disposal, meaning less 

landfill space and fewer combustion facilities are required (United States Environmental Protection 

Agency, 2002). 

Disposal (landfilling and combustion)  

Disposal should be the last resort for materials which cannot be reused, composted or recycled and 

should therefore be the last method considered to manage waste. Disposal is generally through 

landfill and/or combustion.  

For safety, health and environmental reasons, the landfill approach requires that the landfill be 

carefully designed, constructed and managed. Similarly, reducing the volume of waste by 

combustion also requires careful design, construction and management, and has the additional 

component of potentially toxic air emissions. Combustion can however reduce waste going to landfill, 

moreover, this technology can convert methane to energy (United States Environmental Protection 

Agency, 2002). 

Third dimension: ISWM aspects 
The third dimension refers to strategic aspects, which consist of technical, environmental/health, 

financial/economic, sociocultural, institutional, and policy/legal/political aspects. ISWM is a 

framework that can prompt the system user to approach solid waste in a broad sense via careful 
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selection and sustained application of suitable technology and working conditions, with emphasis on 

gaining social acceptance from the community and waste management authorities (most commonly 

local government) (Klundert and Anschütz, 2001). An ISWM system provides guidance across 

important aspects that need to be considered for MSWM planning (Klundert and Anschütz, 2001). 

These authors also argue that ISWM occurs through the use of four basic principles as a guide: 

equity, effectiveness, efficiency and sustainability (Klundert and Anschütz, 2001). These principles 

are included in the first, second and third dimensions of ISWM that were described above. These 

principles demonstrate the value of ISWM framework over the other theories. ISWM supports equity 

across all demographics within communities by encouraging multiple stakeholders to play a role in 

decision-making for waste management strategies. A range of different participants are involved 

across sectors including residential and commercial sectors, local institutions, the private sector, 

governments and SWM operations staff. All opinions and knowledge contribute to the development 

of the waste management system. This can support fairness in waste collection services in the 

community for the poor and rich, and in city or rural areas.  Appropriate government services need 

a foundation of comprehensive research supported by frameworks that offer opportunities for a wide 

variety of stakeholders to participate. ISWM offers this. ISWM is concerned with the environmental 

and health issues that go into every process from waste generation to disposal. Combining waste 

management methods (from the table above); reduce waste at source, reuse and recycle cause a 

flow-on effect. Reduction of waste for example is initiated via using natural materials, which reduce 

the requirement to process new materials. This causes less energy and material use and the lowers 

the resulting pollutants. Improved waste collection coverage can reduce waste accumulation of 

waste. Effective waste transportation and disposal (sanitary landfill, incineration) also reduce water 

or soil contamination and air pollution, which is a key issue for developing countries where open 

burning a commonly used during the final and last stages of waste management.  

An effective waste management system also protects humans through improvements around 

disease control and helps to lower the health and safety risk profile for waste handling staff. 

Additionally, ISWM promotes an efficient waste management system due to the ability to measure 

and allocate budget requirements, natural resource limitations and human resource issues to help 

solve problems and deliver the highest input / benefit ratio for the operation. 

ISWM emphasises six aspects, which help to illustrate the sustainability of the waste management 

system (Klundert and Anschütz, 2001) (both environmental and economic sustainability) (McDougall 

et al., 2001). Local conditions are combined with present and future availability of local resources 

such as labour, natural resources, budget and public knowledge. However, a shortfall of the ISWM 

framework could be that it could require additional training of local government staff who may not be 

familiar with complex review systems and different methods of organization. Another criticism of 

ISWM is that the system can be used to focus on operational and tactical issues and these models 

are insufficient for long-term planning of waste management (Gopal et al., 2018). However, with 
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quality research and training of local government staff the impact of this issue could be reduced 

or eliminated. When working with this framework the meaning of what details are relevant can 

change – particularly when comparing the diverse requirements of developing and developed 

countries. 

The study area is experiencing rapid population growth, which has gone relatively uncontrolled. This 

has put great pressure upon local government to find a solution to the problem. The quantity of 

valuable information this system can capture, the ability to develop the framework via review 

functions and the potential for positive outcomes in relation to the overall inputs makes ISWM 

frameworks attractive.    

However, it must be stressed that implementing a successful ISWM framework requires thorough 

understanding and training of local government and organisational staff. Other strategies and 

approaches in Table 2.1 could also be added to an ISWM framework to support evaluation and 

decision making. Zurbrugg and Potting (2011) suggested that the LCA approach is also appropriate 

when assessing health and environmental issues around waste management (Zurbrügg et al., 2011). 

In addition, this study also applied the SWOT analysis for decision making. SWOT is a technique to 

show issues in the sphere of strengths, weaknesses, opportunities and threats which is useful in 

developing appropriate solutions. This approach provides information that is helpful in matching the 

case’s resources and capacity to the environment in which it operates.  

2.3 MSWM Challenges in Developing Countries 

MSWM problems are widespread and can be seen in both developed and developing countries and 

governments are continually seeking solutions to these problems (Solberg 2012). Hoornweg and 

Bhada-Tata (2012) show that there are key differences in SWM practices between developing and 

developed countries that determine positive or negative SWM system outcomes. Developed 

countries often have access to finance (Hoornweg & Bhada-Tata 2012; Wilson, Velis & Rodic 2013), 

education, utilisation of technology, waste stream, disposal methods and community participation 

that developing countries do not have (Hoornweg & Bhada-Tata 2012). Cities in developing countries 

are often cited as having an unsatisfactory MSWM system (Hagos, Mekonnen & Gebreegziabher 

2012), but it is argued that it is the most important service that a city provides (Hoornwe & Bhada-

Tata 2012). This assertion is further supported by the United Nations where it is highlighted (in 

Transforming our world: The 2030 Agenda for Sustainable Development) that there is a basic human 

right to adequate sanitation (United Nations 2015b) and having adequate MSWM systems in place 

supports this.  

ISWM is a method of implementing change and its implementation has assisted in solving MSWM 

problems around the world, but there have also been system failures in many developing countries 

(Aleluia & Ferrão 2016; Mwangi & Thuo 2014). A key issue behind many SWM problems is the fact 
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that problems are not consistent across the developed and developing world and the problems that 

many governments are facing are vastly different (Council for Scientific and Industrial Research 

2011; Marshall & Farahbakhsh 2013).  

Developing and developed countries often have dramatically different contemporary contexts to 

operate within. The following sections will explore these aspects and the challenges they present for 

MSWM systems in developing countries. 

Developing countries experience low service coverage and irregular services, crude open dumping 

and burning (often with little or no air and water pollution control), additional insect and vermin issues, 

and informal waste picking or scavenging activities (Mwangi & Thuo 2014; United Nations Human 

Settlements Programme 2010). These conditions have caused inefficiencies and failures around 

MSWM in many of the urban areas of developing nations (Mwangi & Thuo 2014). 

Mwangi and Thuo (2013) cite many barriers to implementation of a good MSWM system. They 

mention issues including lack of funding and the absence of institutional capacity. Marshall and 

Farahbakhsh (2013) go further by showing that SWM issues are exacerbated by the weakness of 

institutions, under-resourcing, limited budgets, rapid urbanisation, inequity, socio-cultural norms and 

consumption habits (Marshall & Farahbakhsh 2013; Wilson, Velis & Rodic 2013).  

To respond to their own MSWM issues, many developed countries have undertaken ambitious 

environmental reforms and implemented changes for best practice in MSWM, but, in developing 

regions, like Sub-Saharan Africa for example, there are still significant barriers and problems around 

policy, institutions and system reforms (Ezeah & Roberts 2012). In developing countries, 

sociopolitical, technological, regulatory, financial, and human resources constraints have been cited 

as continuing problems around MSWM (Bufoni, Oliveira & Rosa 2016). 

In developing nations, waste production is increasing and is often compounded by a cycle of poverty, 

rapid population growth, decreasing standards of living, poor governance, and the low level of 

environmental awareness (Ezeah & Roberts 2012). The ISWM model (Figure 2.4) takes these issues 

into account by providing six key aspects to be examined during MSWM system development. As 

noted above, these include technical, environmental/health, financial/economic, socio-cultural, 

institutional and policy/legal/political aspects: these are explored further below. 

2.3.1 Technical aspects of MSWM 

The technical aspects of MSWM are particularly challenging for developing countries. These issues 

come about through a wide range of factors that include urban planning and design, MSWM system 

design and implementation, type and size of plant or equipment used and adequate utilisation of 

plant and waste management staff. When examining technical aspects, it is important to note that 

many MSWM techniques and equipment are developed in countries with extremely different social 

and economic conditions compared with those in developing countries (Marshall & Farahbakhsh 

2013). 
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Lack of urban planning and design is often an intractable problem. In a study looking at SWM in the 

developing world, many sources of waste were found to be only accessible by narrow roads or alleys. 

Access by waste collection vehicles may be blocked because of their width, congestion, or elevation. 

This is especially critical in unplanned settlements such as slums or low income areas and thus 

largely affects the selection of equipment (Nguyen, Zhu & Le 2015).  

Due to inconsistent urban planning, roadway design and different waste stream profiles, plant and 

equipment capabilities must be considered. In developed countries, there exist standardised designs 

for vehicles and plants, consistent with normal waste characteristics and working conditions. In 

developing countries, waste from community bins is transported by various types of vehicles, ranging 

from general purpose vehicles (trucks) to highly mechanised compactors (Shekdar 2009), which is 

in contrast with the uniform approach of developed nations. Long term planning must take MSWM 

into account during the design and development of district areas to allow quick, safe and easy access 

to solid waste for the public and municipal workers.  

Waste composition needs to be considered when choosing collection and treatment plant (i.e. 

machinery, equipment and apparatus used in MWSM e.g. vehicles) for MSW. Waste composition is 

different between developing and developed nations. Approximately 65% of waste in developing 

countries can be defined as organic (significantly higher than developed nations at 28%), which 

means that MSW in these countries is on average wetter and denser. As a consequence, transport 

and treatment plant type and design needs to be fully designed for the purpose it is needed for 

(Wilson, Velis & Rodic 2013). 

An important aspect to consider during the procurement of plant is its application and use. The 

knowledge required around MSWM and its technicalities is often considerable and it is essential for 

municipalities to employ the correct staff or engage consultants throughout the process. For 

example, in Myanmar, it was reported that MSWM problems include insufficient technical knowledge 

around the plant, improper collection and management of disposal sites (Borongan & Okumura 

2010). 

Governments in developing countries have been known to use cheap, inferior vehicles and plant that 

are difficult to get spare parts for, which can also make spare parts very expensive (Ezeah & Roberts 

2012; United Nations Human Settlements Programme 2010; Wilson, Velis & Rodic 2013). Due to 

weak maintenance systems and lack of capacity, there can be a shortfall in a waste collection fleet 

where waste will not be collected as quickly as required (United Nations Human Settlements 

Programme 2010; Wilson, Velis & Rodic 2013). For example, many municipal governments in 

Nigeria have struggled with the changes required to match MSW collection requirements (Ezeah & 

Roberts 2012). In India, it was found that equipment such as bins and waste transport vehicles were 

removed from service due to inadequate maintenance. This lack of access to functioning MSWM 

facilities led to behaviours such as littering and illegal dumping by citizens who felt they could not 

properly dispose of trash because proper resources were unavailable (Hazra & Goel 2009; McAllister 
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2015). This shows that the upkeep of SWM plant is very important. If plant reliability is compromised, 

good community waste disposal habits can quickly decline. In developing cities such as Mekelle, 

Ethiopia (also a rapid growth area), due to poor solid waste collection, haphazard dumping of waste 

in open areas from the public being unable to access rubbish containers is common. Waste is 

consequently often dumped around inadequate landfill sites (Hagos, Mekonnen & Gebreegziabher 

2012).  

2.3.2 Environmental/ health aspects of MSWM 

A major driver of MSWM system development is concern for environmental and public health. 

According to the UN-Habitat (2010) report, if MSW is not managed properly there are opportunities 

for diseases to develop and be transported (mosquitos, rodents, insects) and in extreme cases there 

is also potential for human waste to come into contact with solid wastes creating a new range of 

health issues. In response, when resources are limited, such as in developing countries, 

management has primarily focussed on open dumping and burning methods of disposal (United 

Nations Human Settlements Programme 2010; Wilson, Velis & Rodic 2013), which can and do cause 

severe environmental impacts. 

MSWM issues are prevalent in many countries with unsanitary landfills and poor management such 

as Vietnam, Nigeria, and Egypt (Aleluia & Ferrão 2016; ElSaid & Aghezzaf 2017; Luong et al. 2013). 

These have been identified as beginning to have severe environmental and human health impacts 

due to the pollution of soil, air and water resources (Karagiannidis & Kontogianni 2012; Khan, Kumar 

& Samadder 2016; Luong et al. 2013).  

2.3.3 Financial/economic aspects of MSWM 

Guerrero, Maas and Hogland (2013) and Shekdar (2009) show that waste quantities are influenced 

by the economic status of a society, with the quantity of waste generation being higher in countries 

with a higher GDP. Economic development and change is a significant driver of increased solid 

waste, Hoornweg and Bhada-Tata (2012, p. 3) also note that “Waste is mainly a by-product of 

consumer-based lifestyles that drive much of the world’s economies”. 

The increase in developing countries’ consumption is matched by their increase in waste production, 

as Dhokhikah and Trihadiningrum (2012, p. 332) noted “The improvement in living standards [in 

Asian countries] has changed lifestyle and SW [solid waste] composition. In high income residential 

areas in some developing countries recyclable material (i.e. plastics, metal, glass and others) tend 

to increase, because of the consumption of more packaged products”. Advances in development in 

many developing countries have been rapid, and the quantity and compositions of solid wastes 

across many countries have changed (Dhokhikah & Trihadiningrum 2012; Krause & Townsend 

2014). This rapid change of waste volume and waste composition requires changes to be made to 

MSWM systems. 
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Allocation of finances for SWM could be the greatest challenge for waste management, especially 

as it is a key barrier for low income countries (Wilson, Velis & Rodic 2013). Hoornweg and Thomas 

(1999) compared MSWM budgets and found that the lower income countries consumed most of their 

budget on waste collection, while the high income countries concentrated their budgets around waste 

disposal. A decade later, this trend had changed and high income countries were observed to use 

most of their waste budget on waste minimisation schemes including education, waste treatment 

and developments in recycling technology. In lower income countries however most of the budget is 

still put toward collection and disposal (Hagos, Mekonnen & Gebreegziabher 2012).  

As a result, the developed countries spend only 10% of their budgets on waste collection, but with a 

service efficiency close to 100%, while the low income countries spend 80-90% of their budgets on 

waste collection but the total efficiency is only around 50% at best (Hoornweg & Bhada-Tata 2012). 

In developing countries, there needs to be greater emphasis for budgeting and accounting, as well 

as capital investment, cost recovery and cost reduction. Notably, ineffective fee collection systems 

have been raised by a number of authors (Hoornweg & Bhada-Tata 2012; Klundert & Anschütz 

2001). Some suggestions to ameliorate this issue from the World Bank include securing loans from 

financial intermediaries and special central government loans or grants to use for SWM (McAllister 

2015; Schübeler, Christen & Wehrle 1996). 

It is important to note that financial costs can be a primary barrier to MSWM projects because 

economic benefits are not immediately realised, but if further examination is carried out it becomes 

obvious that the cost is worth the welfare benefit to society (Bufoni, Oliveira & Rosa 2016). 

Correct application of finance is important in MSWM settings. For example, it has been found that in 

Kenya’s municipal budget for MSWM is directed to pay for an over-staffed and under-qualified 

workforce (Henry, Yongsheng & Jun 2006) and not allocated to make improvements within their own 

infrastructure (McAllister 2015). Collection of revenue to support MSWM is a problem in many 

developing countries (McAllister 2015; Schübeler, Christen & Wehrle 1996) which increases 

difficulties around system and capacity improvement, which can in turn lead to waste of financial 

resources. As shown above, MSWM absorbs a significant portion of government revenue (Borongan 

& Okumura 2010). 

Many developing countries are experiencing rapid economic development. Within rapidly urbanising 

areas, additional financial resources are required to support municipalities through periods of rapid 

change. Population growth in developing countries needs planning, adequate facilities and good 

MSWM systems to be successful (Hagos, Mekonnen & Gebreegziabher 2012). Inadequate financial 

support is a significant barrier to developing MSWM systems in rapidly urbanising, or high population 

growth areas (Hagos, Mekonnen & Gebreegziabher 2012).  

Equipment and facilities are required quickly and in large quantities. Hagos, Mekonnen and 

Gebreegziabher (2012) analysed factors that affected the household waste in Mekelle city, Ethiopia. 

The result highlighted a requirement for adjustments in sanitation fees determined in consultation 
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with local residents to help secure proper MSW coverage in their area. This method could be a way 

forward for many rapidly urbanising areas, and could be helpful, as there are often problems around 

official funding strategies and application. If fees were collected directly and consistently from 

residents this could alleviate financial pressures and help change MSW issues (Ezeah & Roberts 

2012). 

2.3.4 Sociocultural aspects of MSWM 

Sociocultural aspects are an important component in MSWM system development. Zaman and 

Lehmann (2011) showed that education and moderating human behaviour is an important part of 

waste management and is a catalyst that will help develop sustainable societies in the future. 

Appropriate government communication strategy is important to MSWM, according to McDougall et 

al. (2001) people need to understand the part they play in the MSWM system, and follow the law for 

it to work.  

Moh and Abd Manaf (2017, p. 11) consider that “Education and individual upbringing contribute 

significantly towards environmental awareness, how society perceives the issue, as well as how they 

decide on their daily behaviour, particularly in managing solid waste”. There are limitations in public 

knowledge and education about SWM in developing countries. In Thailand, lack of community 

awareness and confidence around SWM technologies have led to problems amongst government 

organisations and their local communities (Sharp & Sang-Arun 2012). It has been reported that 

Nigeria and Myanmar have also had difficulties including lack of public knowledge and cooperation 

toward SWM (Borongan & Okumura 2010; Oguntoyinbo 2012; Olukanni, Adeleke & Aremu 2016).  

However, some sources show that even if people know the requirements for actions around MSW 

matters, poverty can influence their choices. Ezeah and Roberts (2012) demonstrate that the 

requirement for economic survival far exceeds environmental considerations for most people. This 

displays that the basic need to ensure day to day survival can override a person’s willingness to 

participate in good SWM practices. This is a significant challenge for SWM in developing countries. 

Schübeler, Christen and Wehrle (1996) highlights that that the overall success of MSWM systems 

relies on community engagement with the SWM system.  

It is very important that solutions to MSWM problems are tailored to amalgamate with cultural norms. 

Sharp and Sang-Arun (2012) have found that waste separation programs in Thailand have been a 

lot more successful when local residents were engaged as a part of the consultation process. 

Klundert and Anschütz (2001) showed that in Pakistan, waste bins were never put out properly for 

collection. It was found that cultural expectations and norms were an issue. Men would not touch the 

waste and women were not permitted to leave the house, so placing a waste bin outside the home 

was not possible. After an NGO conducted interviews an agreement was reached where children 

would take the waste bins to the correct locations.  
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2.3.5 Institutional capacity aspects of MSWM 

The policy and financial aspects of MSWM are key areas that must be examined when implementing 

MSWM plans, however the role that institutions play in the successful implementation of MSMW 

systems is crucial. Hagos, Mekonnen and Gebreegziabher (2012) show that many governments lack 

the institutional capacity to develop a good MSW system. 

Institutional MSWM capacity is frequently cited as an important factor behind MSWM system 

success. It has been stated that the local authority always holds the responsibility for ensuring the 

quality of the service (Mwangi & Thuo 2014). In many developing countries, the greatest 

impediments to efficient and effective handling of solid waste are managerial rather than technical 

(McAllister 2015). For example, it has been found that in Myanmar institutional problems include a 

lack of personnel, and available human resources (Borongan & Okumura 2010). 

Pressures could be alleviated through the education or upskilling of the workforce. There are 

significant knowledge gaps around MSWM for municipal staff. Ezeah and Roberts (2012) also show 

that lack of expertise and emphasis on the importance of MSW education waste issues are left to 

people who do not have the right skill sets. McAllister (2015) reaffirms this by showing that lack of 

education leads to valuable MSWM approaches being discounted, leading to unnecessary pressures 

on landfill and significantly boosting waste management costs.  

2.3.6 Policy/legal/political aspects of MSWM 

Policy support needs to be a primary consideration during the development and implementation of 

MSWM systems (Schübeler, Christen & Wehrle 1996). Godfrey et al. 2013 (cited in Bufoni, Oliveira 

& Rosa 2016) show that an adequate waste management service is dependent upon provision of 

sufficient budgets and argues that politics influences everything; including MSWM policy content and 

budget allocation, down to the job description and wage of SWM collection personnel. 

 A study carried out in Guatemala showed that MSWM coverage was inadequate because it was not 

a priority for policy makers and planners (McAllister 2015). Additionally, lack of policy enforcement 

is a major issue. For example, in Kenya, although there is legislation covering MSWM, local 

authorities lack the capacity to enforce policy (Henry, Yongsheng & Jun 2006; McAllister 2015). 

Some developing countries such as Nigeria have cited policy issues including lack of strategy which 

weakens legal framework around waste management and this is compounded by weak waste 

management institutions with loosely defined roles, unclear legislation and poor policy strategy 

(Ezeah & Roberts 2012). 

In Thailand, there have been policy barriers around waste management due to investment in certain 

technologies. For example, if investors and governments favour landfill gas recovery or waste to 

energy processing methods, useful recycling initiatives such as the 3Rs may be overlooked because 

investors or government officials may wish to have more garbage to process in their new project 

rather than reducing the waste stream (Sharp & Sang-Arun 2012). 
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2.6 Challenge of MSWM in Developing Countries Experiencing Rapid 
Urbanisation 

As shown, many developing countries are experiencing issues in MSWM. Within this context there 

is also the rapid urbanisation paradigm characterised by rapid population and economic growth 

(Dhokhikah & Trihadiningrum 2012; Marshall & Farahbakhsh 2013), which has led to massive growth 

in the amount of MSW and a change in the qualities of the waste stream (Solberg 2012). Additionally 

Marshall and Farahbakhsh (2013) also indicate that changes around urbanisation; inequality, 

economic growth, cultural change, socioeconomic policy, governance, institutional issues and 

international influences have shaped MSWM and complicated it in developing countries. This is 

further explored in Chapter 3.  

2.7 Summary 

The ISWM framework has been successfully applied in many low and middle income countries 

(Klundert & Anschütz 2001). It is unique in the fact that it looks at SWM from a broad range of 

perspectives. Waste problems are due to a range of factors and the use of ISWM guidelines align 

with this. Waste management is not only about having technical options such as transport, treatment 

and disposal. If long term successful MSWM outcomes are to be developed, a wide range of 

elements and aspects need to be considered, which the framework provides guidance to identify.  

The ISWM framework used in this research was developed to guide the researcher to achieve the 

objectives of this study. The framework requires the identification of the status of local conditions 

and the needs of the area in order to develop appropriate solutions for MSWM. The research 

framework principles aimed to use straightforward techniques to gather data. The research 

framework was also important to evaluate themes from each area of data collection, which included 

focus groups, and in-depth interviews (explained in Chapter 4). The research framework provided 

the themes under which the data were analysed. As presented above, there are six aspects 

described within the ISWM framework that should be considered, namely; technical, institutional, 

social, financial, economic, and environmental aspects (Anschütz, IJgosse & Scheinberg 2004). 

MSW has become a major problem in the study area in Thailand. This area is facing significant 

MSWM problems resulting primarily from its rapid urbanisation. This statement is based on the gap 

between the rapid growth of population and the capacity to pay for, plan for and effectively manage 

MSWM. The population of this urbanising area produces a high volume of waste that is not currently 

managed appropriately. The ISWM framework was chosen to evaluate the factors as it highlights the 

complexities associated with the implementation of the MSWM, and has the flexibility to be supported 

in the local context of the MSWM system in the study area (Tha Khon Yang subdistrict, Maha 

Sarakham Province, Thailand).  
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Solid Waste Management in Thailand: an Overview and Case Study (Tha 
Khon Yang Sub-district) 

Abstract 

Due to rapid urbanization, solid waste management (SWM) has become a significant issue in several 

developing countries including Thailand. Policies implemented by the Central Thai Government to 

manage SWM issues have had only limited success. This article reviews current municipal waste 

management plans in Thailand and examines municipal waste management at the local level, with 

focus on the Tha Khon Yang sub-district surrounding Mahasarakham University in Mahasarakham 

Province. Within two decades this area has been converted from a rural to an urban landscape 

featuring accommodation for over 45,000 university students and a range of business facilities. This 

development and influx of people has outpaced the government’s ability to manage municipal solid 

waste (MSW). There are significant opportunities to improve local infrastructure and operational 

capacity; but there are few mechanisms to provide and distribute information to improve community 

participation in waste management. Many community-based waste management projects, such as 

waste recycling banks, the 3Rs (reduce, reuse and recycle), and waste-to-biogas projects have been 

abandoned. Additionally, waste from Tha Kon Yang and its surrounding areas has been transferred 

to unsanitary landfills; there is also haphazard dumping and uncontrolled burning of waste, which 

exacerbate current pollution issues. 

Introduction 

Municipal solid waste (MSW) refers to waste in a solid form, produced in the daily life of a society, 

such as packaging, food scraps, grass clippings, clothing, paper and electronics (1). Over 50% of the 

global population does not have access to regular waste collection, which makes managing solid 

waste easily, one of the key challenges of the 21st century (2). Furthermore, it has been shown that 

inadequate municipal solid waste management (MSWM) leads to hazards for human beings such as 

risks to health, living resources and ecological systems, adding to global warming, causing damage 

to infrastructure, and increasing waste management and disposal costs (3–5). 

The number of rapidly urbanizing cities in developing countries is increasing. This has led to increased 

opportunities to consume pre-packaged consumer products which have resulted in the creation of 

enormous amounts of waste from daily life; from homes, offices, institutions and commercial 

establishments (6). The by-products of an urban lifestyle, including MSW, are higher than that of a 

rural lifestyle. Urban dwellers generate approximately double the waste of a rural resident. 

According to Hoornweg and Bhada-Tata, high income countries tend to generate the highest amount 

of waste (46%), with lower middle income countries generating more (29%) than upper middle income 

(19%) and lower income countries (6%) (7). In 2003, 2.9 billion urban residents generated an average 
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of 0.64 kg of MSW per person per day. This amount increased to 1.2 kg per person per day by 2012; by 

2025 this will likely increase to 1.42 kg per person per day (7).  

The number of urban residents has increased dramatically around the world (7). The amount of solid 

waste in developing countries is increasing as a result of continuous economic growth, urbanization 

and industrialization (8–10). It is becoming more difficult for national and local governments to ensure 

the effective and sustainable management of waste. This situation will continue unless every level of 

government takes active steps to address the serious issue of waste management.  

Hoornweg and Bhada-Tata show that the wealth of a country has a direct influence on its MSWM 

system. Recently, collection services in middle income countries have been developed and increased 

for many residential areas, and some processing equipment had been imported and used for 

recycling; but this was usually run by the informal sector and had high operating costs (7). Waste 

incineration has also been used but suffers from budget and operational capacity limits, with older 

incineration methods also likely to cause pollution with limited attention paid to monitoring of air quality. 

Moreover, while some landfill sites have environmental management and control systems open 

dumping is still very common (7). 

At a policy level the allocation of funding to different streams of a MSWM program between high, 

medium and low income countries is very different (Table 1). The lower income countries tend to 

allocate the bulk of their MSW budget to collection, and a very small amount to disposal (7); with the 

coverage rate for waste collection usually reaching about 50% (7). Collection expenditure in middle  

income countries will consume about 50–80% of MSWM budget (7, 11) and the collection rate will be 

anywhere from 50 to 80% (7). However, high income countries have the budget capacity to allocate 

around 10% to collection (7, 11) and still meet collection rates > 90% (7, 11). The greater success of 

the high income countries is due to a number of factors, including organized education programs 

that highlight the 3Rs (reduce, reuse, and recycle). There is also greater producer responsibility via 

closer focus on product design (7). 

In regard to the content of MSW, the biggest proportion of waste in low income countries is organic 

materials. As a proportion of the total MSW, organic waste is approximately 41% of the global total, 

while it is 65% of the total waste in East Asia and the Pacific (7). This is in contrast with high income 

countries where paper, plastic and inorganic material make up the bulk of MSW (7). The increase in 

inorganic waste is a result of the purchase of packaged consumer goods. In an effort to control this 

increase, several MSWM projects have been run throughout developing countries including Thailand. 

The projects are often not straightforward as they are frequently influenced by issues including 

politics, culture, institutional dominance and public participation (12). 

Thailand is located in Southeast Asia; it has a total land area of approximately 514,000 km2 and its 

population is just over 68 million (2016), making it the world’s 20th most populous country. The 

population increased 0.38% from 2015 to 2016 (13), and population density in 2014 was 133 people 
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per km2 with 51.1% of population being urban (34.8 million) (13, 14). Administratively the country is 

divided into six main regions: north, northeast, central, west, east and south consisting of 77 

provinces overall.  

Thailand is classified as a developing country (8). Over the last four decades Thailand has moved 

from a low income country to being categorized as an upper middle income country in 2011 (14), 

with the average wage being 13,777 baht (US$386) per month in early 2016 (15). In 2014 economic 

growth slowed to 0.9% per annum although positive trends are expected for 2015– 2017 (with growth 

rates of 2.9% per annum) (16). Past economic growth has helped to improve the quality of public 

services across the country, stimulating domestic consumption and creating more opportunities for 

expenditure (14). This rising income and urbanization has led to massive amounts of consumer 

waste developing throughout the country. 

The national budget from 2007 to 2015 has increased by more than 55%; from 1,566,200 million baht 

to 2,575,000 million baht (approximately US$45.2 billion to US$74.3 billion). However, the proportion 

allocated to addressing pollution issues and environmental management was very small when 

compared to other developing countries. For 2015 it was only 9205 million baht (US$266 million) or 

0.36% of Thailand’s annual Government expenditure. Of this, 623 million baht (US$18 million) was 

used to fund 21 waste management projects around Thailand (17). For many other middle income 

countries, as well as low income countries, MSWM is normally the largest single budget item for 

cities (7); and it can absorb anywhere from 20 to 50% of a city budget in developing counties (18). It 

is believed that the comparatively small allocation in Thailand is stopping the development of good 

SWM systems (19). 

Table 3.1: (Manuscript Table 1) Comparison of MSW collection and budget allocation by income 

level 

 Low income Middle income High Income 

Costs of collection Collection cost 80-90%        

of MSWM budget 

Collection cost 50-80%        

of MSWM budget (1999) 

Collection cost <10% of 

MSWM budget 

The biggest proportion of 

spending budget 

Waste collection (small 

amount for disposal) 

(2012) 

Waste disposal (e.g. open 

dumping and open 

burning) cost 50-80% 

(2009) 

Intermediate waste 

treatment facilities (e.g. 

recycling and composting) 

Collection service rate <50% 50-80% (2009) >90% 

Adapted from What a Waste, World Bank (7), and Developing integrated solid waste management 

plan, UNEP (5). 
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Research methodology 

This paper is based on a literature review of SWM and policies in Thailand with a focus on Tha Khon 

Yang sub-district, Mahasarakham Province. The research technique followed included locating 

relevant literature on a number of search databases and uploading this to the Endnote data 

management system for easy extraction and retrieval. 

Municipal waste in Thailand 

The average waste volume in Thailand has increased over the past decade. Between 2008 and 2015 

the amount of waste for Thailand increased by almost 3 million tons to 26.85 million tons per year or 

73,560 tons per day (Figure 1). The average generation rate of MSW in Thailand in 2008 was 1.03 

kg per person per day, which then increased to 1.13 kg per person per day by 2015 (17, 19). 

 

Figure 3.1: (Manuscript Figure 1) The average volume of solid waste generated, waste utilization, 
suitable and unsuitably disposed in Thailand from 2008 to 2015 (Source: adapted from Thailand 
State of Pollution Report 2015) (17) 

However, there are differences in waste generation rates in different geographical locations. Factors 

including lifestyle, living standards and population density vary which has an influence on waste 

generation rates; in major cities and tourism areas, it was 1.0–1.4 kg per person per day, 0.7–1.0 kg 

per person per day in municipality areas, and 0.4–0.6 kg per person per day in sub-district 

administrative organizations (SAOs) areas (12, 20). 

A dramatic increase in accumulated waste occurred during flooding across several provinces in late 

2011. The shortage of solid waste treatment facilities under emergency conditions impaired the 
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waste collection and disposal capacity in the affected areas during this disaster (21, 22). Moreover, 

by early 2015, the amount of accumulated waste around Thailand had reached 30.4 million tons (17). 

Waste collection, transportation and disposal 

Based on the Thailand State of Pollution Report (2013), almost 54% of the waste generated was 

unsuitably disposed of by open burning or dumping and only 54% of local administrative 

organizations (LAOs) provided waste transport services (19). A survey undertaken by the Pollution 

Control Department (PCD) of Thailand in 2013 reported that residual waste was discovered and 

illegally disposed of in abandoned ponds or wastelands. Engineered landfills were also found, but 

these would be considered small by most standards at a total capacity of 50 tons per day. Incinerators 

(with air pollution control systems), waste-to-energy technology, composting, and mechanical 

biological treatment systems were also used in some areas (19). 

It was also found that the total number of unsuitable waste disposal sites came to just over 2000 (19); 

with some sites at overloaded capacity and some not yet starting operations since completing 

construction. A few had even halted operations as LAOs were not ready and some sites had faced 

public protests (22). There were several fires that occurred at legal and illegal disposal sites in 2014 

(23), which led to a number of pollution incidents. One of the worst examples was a fire at a landfill in 

Samut Prakan Province which had over 10 million tons of accumulated waste; resulting in toxic 

smoke being detected around the landfill. It was established that there was an increased risk of lung 

cancer for people living near the area based on sulfur dioxide levels measured at the time of the 

incident (24, 25). 

Municipal waste utilization 

The process of utilizing recyclable waste is often undertaken by collection crews and scavengers at 

disposal facilities; leading to buying and selling the recyclables through junk shops, material centers, 

community recycling centers, recycling banks and take-back programs for recycling of product 

packaging by entrepreneurs. Within Thailand’s total solid waste amount of 26.8 million tons per year, 

about 5.2 million tons or 19% was utilized, and total recyclable waste utilization was 3.9 million tons 

(76%). This volume of recyclable waste can be further divided into recyclable waste from community 

recycling centers (46.6%), while the other 53.4% was collected from a waste exchange system (19). 

For the organic waste, a PCD survey in 2004 found that it was the biggest proportion in waste disposal 

facilities at 63.6% (20). Using this can include transformation into organic waste (compost) for 

agricultural purposes or turning it into biogas where it can be used as an alternate energy source 

(Figure 2). However, with average moisture content of 40–60% the organic waste may need to be 

processed before it is suitable for conversion to biogas (12, 19). 
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Figure 3.2: (Manuscript Figure 2) The proportion of waste municipal solid waste in Thailand in 2013 

(19) 

Responsibilities for municipal waste management 

Thailand has a constitutional monarchy with a King as Head of State; with official power resting with 

the Thai Government, headed by the Prime Minister and the Parliament. The Ministry of Interior 

(MoINT) has plans to overhaul Thailand’s waste management system to deal with the rapidly 

increasing amount of waste across the nation (26). The Central Government also supports and 

promotes LAOs to establish their own MSWM plans. They are encouraging the local government and 

private sector to establish and promote environmentally friendly processes and products. Institutions 

involved in SWM are organized into three administrative levels: National, provincial and local under 

the National Government Organization Act, B.E. 2534 (1991) (27). 

National level 
At the national level, the National Environmental Board (NEB) was formed to oversee the 

management of the country’s natural resources and environmental quality through the 

implementation of the National Environmental Quality Act B.E. 2535 (NEQA, 1992). There are four 

ministries that are responsible for MSWM, namely, the Ministry of Natural Resources and 

Environment (MNRE), MoINT, Ministry of Public Health (MoP) and Ministry of Industry (MoIND) (28). 

The Central Government plays supporting roles to solve problems. For example, the MNRE set the 

national environmental policy; and the departments and agencies under the ministries are 

responsible for implementing the provisions of the law through regulations and technical guidelines; 

while the MoINT plays coordinating roles to local administrations (20). 
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Provincial and local levels 
In many developing countries, SWM is ultimately the responsibility of the local government (7). 

Thailand is no different in this case; it is stated under Section 18 of the Public Health Act B.E. 2535 

(1992) that “Disposal of sewage and solid waste in the area of any Local Government shall be the 

power and duty of such Local Government” (29, p. 5). The concept that local issues are handled at 

a local level was reinforced further in the Determining Plans and Decentralization to Local 

Government Organization Act B.E. 2542 (1999); It highlighted that under Section 17 “Provincial 

Administrative Organizations shall give powers and duties to systemize the public services for the 

benefit of local communities” (17, p. 5), this includes to “manage the environment and pollution” (17, 

p. 6). 

The Department of Local Administration was established in 2002, to act as an authority over 

Thailand’s 7853 Local Governments, 76 Provincial Administrative Organizations (PAOs), 2440 

municipalities and 5335 Tambon (subdistrict) Administrative Organizations (TAOs). There is also an 

extra two Municipal Governments for Pattaya and Bangkok Metropolitan Administration (MBA) (30). 

All of these have some responsibility for handling MSW occurring in their own areas, mainly waste 

collection, transport, treatment, and disposal; with the option to engage the private sector to manage 

MSW in their area as required (20). 

Additionally, the Central Government has also applied the Decentralization Action Plan to transfer 

functions and extra personnel from the Central Government to all local governments (28). Waste 

management problems in each area do vary and the capacity of each local government branch is 

different. But generally the waste management capacity including collection and transportation in 

urban areas is better than most rural areas (12). 

Thailand’s MSW policies and plans 

MSW has been a serious problem in Thailand for several years (19). MSWM is ranked as the highest 

priority for capacity-building and MSW is the largest proportion of the total waste in Thailand. This is 

increasing annually (31) and a sustainable solution must be developed as soon as possible. 

Under the Enhancement and Conservation of National Environment Quality Act B.E.2535 (1992), the 

disposal of hazardous waste was addressed but there was no law to manage waste disposal and 

urban waste. Then the Enhancement and Conservation of National Environment Quality Policy and 

Plan of 1996 established a set of 20 year targets for general waste (to be completed by 2016). The 

targets included: waste generation rates shall be < 1 kg per person per day, waste recycling rates in 

Bangkok and in municipalities will increase by more than 15%, all waste in municipalities should be 

managed and unprocessed waste around the borders of municipalities should be < 10% of total 

waste (32). 

According to the MNRE, there were two primary national policies to achieve proper waste 

management. The first was to promote the 3R hierarchy of Reduce, Reuse and Recycle among the 
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community and recycling businesses. The second was to encourage local administrations to 

establish central solid waste disposal facilities with integrated concepts of modern technology and 

utilizing instant composting and waste-to-energy plants (20). 

The Eleventh National Economic and Social Development Plan of Thailand was developed to 

“ensure that all Thai people and all segments of society have equal opportunity and access to 

resources and will share the benefits from development fairly” (26, p. 2). Covering the period from 

2012 to 2016, it contains the following framework relevant to SWM: Social strategies linking public and 

private sectors with public awareness to reduce waste and increase the utilization of organic and 

recyclable waste. Economic strategies to promote investment from the private sector into clean 

technology for goods production waste treatment and disposal management. In addition, a taxation 

strategy may be used (if necessary) as a tool for reducing waste generated during production 

processes. Legal strategies to establish laws and revise existing laws and regulations highlight the 

use of law enforcement to make various steps of waste management more effective. And lastly, 

supportive strategies are recognised that help research and development of appropriate technology 

for producing environmental friendly products and products made from recycled materials (26). 

Despite the strategies outlined above the amount of waste is still at crisis levels in every province 

throughout Thailand. In 2013 half of all LAOs did not provide waste transport services and only 466 

of 2490 landfill sites were suitable to be used for waste disposal; highlighting that a staggering 81% 

of disposal sites were unfit to be used for their intended purpose.  Additionally much of the MSW at 

these sites consisted of hazardous and infectious waste (23% of 2.65 million tons of hazardous waste 

comes from municipal areas) (19, 33). That so many landfill sites are unfit for use highlights that 

MSW has not been managed efficiently in Thailand in the past; it also shows that there is a huge 

amount of untapped resource to support a proper MSWM system. 

Reasons for the causal roots of the problem have been put forward. Siriratpiriya (12, p. 337) notes 

that “the society has suffered from waste mismanagement as a result of insufficient know-how, a 

lack of realistically applicable technology that is suited to circumstances, and weakness in process 

of public participation, policy implementation and institutional support” (12). This is supported by 

Chinda et al. (34), showing that in Thailand there are several key issues that hinder efficient waste 

management systems which include: “1) there are no clear and direct regulations for residents to 

follow, 2) people in the community create a large amount of improper dumps, 3) amount of waste 

disposal is less than that generated, 4) lack of cooperation between the community and government” 

(p. 7). MSWM presents a huge challenge for the Thai Government. To be successful, it will require 

the combination of a suitable waste management system and increased public awareness and 

participation. 
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The National Policy and Plan – from 2014: the ‘Comprehensive Waste 
Management Plan of Thai Government, 2014’ 

During 2013 and 2014 Thailand had a significant political crisis that eventually prompted large groups 

of anti- Government protestors to demand the dissolution of parliament. In 2014, it was ruled that 

the previous government (Yingluck Shinawatra’s government) would step down; this was replaced by 

the army with Chief General Prayut Chan-o-cha as the head of the National Council for Peace and 

Order (NCPO). Thailand has since remained under this military government and these political 

changes and uncertainty have affected public and private investment across all sectors (35). 

The NCPO has drafted a national waste management strategy (35) with a focus on systematic 

garbage management and the production of alternative energy using waste (36, 37). To support this, 

the NCPO proposed a ‘road map’ as a master plan for the disposal of garbage and hazardous waste 

which was approved by the NCPO Government on the 26th of August 2014 (35). This road map 

relates to the Eleventh plan of National Economic and Social Development Plan of Thailand, and 

considers issues including gas emissions from waste sectors, waste management among 

communities as well as proper waste disposal (38). 

The head of the MNRE, delivered the SWM policy to the Governors in every province on the 18th of 

September 2014 (38, 39). The MNRE submitted the plan to the PCD where it was scrutinized and then 

forwarded to the cabinet (37). The steps in the road map include: Disposal of accumulated waste in 

crisis zones, developing a model for solid waste and hazardous waste management, enforcement of 

procedures for managing solid and hazardous waste and lastly, the promotion of public compliance 

and awareness via education and application of law (35). The primary target of this road map is for 

waste management facilities to be introduced across all 77 provinces over three stages: 10 provinces 

in the short term (6 months), 20 provinces in the middle term (1 year), and 47 provinces in the long 

term (40). 

During the implementation of this road map there were significant changes to MSWM policy and 

practice across several provinces. There is a sense of urgency among many Thai people at the 

ground level when it comes to MSWM. But, there has been backlash over the waste-to-energy plant 

projects backed by the Thai government – plans are in place to build 53 waste-to-energy plants within 

5 years (35). The government is dedicated to their goals but if full environmental impact assessment 

(EIA) is undertaken the road map has the potential to fall short of its target. 

To fast-track implementation of the road map, in 2016 the head of the NCPO used authority under 

Section 44 of the Interim Constitution to issue order numbers to grant exemptions. The orders (3/2016 

and 4/2016) stipulated that the construction of buildings around special economic zones (SEZs) (41) 

as well as power plants, waste disposal, collection, gas processing and recycling plants would be 

exempt from the regular framework of the Town and City Planning Act (1975) (42). 

In such situations a code of practice (CoP) will be used instead of EIA which can expedite the 

application of the road map plan. Many environmental and legal experts have criticized this as it is 
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believed that the CoP will not prevent environmental problems. Importantly, ignoring or not 

undertaking proper EIAs has the potential to cause long-term damage to the environment and human 

health. Moreover, a CoP does not allow for public input and participation processes that are usually 

included as a part of an EIA. 

At this point the road map has provided decent results. The 30.4 million tons of accumulated waste 

around Thailand was reduced by 66% within a year. However, this still leaves a gap of appropriately 

10.46 million tons in unprocessed waste. This is because some unsanitary disposal sites had been 

closed and therefore are unable to provide any waste processing capacity. A part of the success can 

be put down to the fact that only 54% of LAOs had waste transport services before the road map was 

implemented – this was improved to 76.23% (17). 

Even with the successes of the road map it must be recognized that some members of the public 

may not be ready for the anticipated rate of change. Protests from local people can be a barrier to 

establishing waste-to- energy plants or landfills. It must also be noted that waste segregation rates 

need improvement. A part of this could be attributed to the fact that Thailand has many pieces of 

legislation that relate to MSWM but no single legislative article that links to waste management 

directly. This contributes to confusion at several levels including policy implementation. 

Municipal solid waste in Tha Khon Yang sub-district, Mahasarakham Province: 
a case study 

The changes in focus, funding and governance arrangements have influenced SWM across Thailand. 

This section has a special focus on changes at a local government level in the Tha Khon Yang sub-

district of Mahasarakham Province. 

Mahasarakham Province is located in the Isan region of Northeast of Thailand. Isan is divided into 20 

provinces, with around a quarter of the Thai population living there. The average monthly wage of a 

Thai household in 2015 was 26,915 Baht ($US754) (43). In 1996 households in Mahasarakham 

Province had the lowest monthly income for the Isan region (44, 45); today Mahasarakham is the 

fourth richest province in the region (44, 45) with the average monthly wage at 13,774 baht ($US386) 

per household per month (2016) (15). Access to education facilities is readily available, with 

Mahasarakham being known as the “Town of Education”; there are two growing universities and 

several colleges and schools throughout the province. The influx of students has been a major driver 

of population growth and urbanization leading to the creation of high volumes of MSW. 

As noted, the quantity of waste in Mahasarakham Province has been influenced by the education 

sector, especially the expansion of Mahasarakham University (MSU) (the biggest university in the 

northeast in terms of student numbers) (46). The university is located in both the Tha Khon Yang and 

Kamrieang sub-districts in the Kantharawichai district. In addition to growth in student numbers, there 

has been significant development in the community business activity to service the university, with 

the overall result being a rapid change from a rural to an urban culture for many people. 
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Municipal solid waste in Mahasarakham Province 

Mahasarakham Province is developing quickly. In 2015, the province generated 960 tons of MSW per 

day. Of which, 330 tons was transferred to landfill sites while 630 tons was left behind as accumulated 

waste (47). The biggest landfill in this province is managed by Mahasarakham Municipality and the 

landfill site is located near Nong Pling village, Waeng Nang sub-district – approximately 12 km far 

from Mahasarakham city center. The site covers 49 Rai (7.84 hectares) (47). 

As well as the MSW from Mahasarakham city the landfill also acquired waste from 14 other areas (Figure 

3). This landfill site was designed for disposal of 955 tons MSW per month or 33 tons per day; but in 

reality it received 103 tons per day. Only 58 of the 103 tons in received waste could be disposed of, and 

severe overload was caused reducing the expected lifespan of the landfill from the original 20 years to 

just 10 (48). 

 
Figure 3.3: (Manuscript Figure 3) Proportion of municipal solid waste from 14 other areas that was 
transferred to Mahasarakham Landfill site (Nong Pling site) (Source: Mahasarakham Municipality, 
September 2015) (47) 
* University 
** Private company 
 
Open dumping and burning were the management techniques at the site (49); and instead of being 

a sanitary landfill using the standard technique of covering waste with a layer of earth each day, (or 

more frequently) (50), this landfill was covered only a few times per year (51). The unsanitary 

methods of disposal have caused an increase in accumulated waste and created nuisance and health 

hazards to Nong Pling villagers (52). In the study “Quality of life of people living near the waste 

disposal center of Mahasarakham Municipality” (2006), it was cited that there are air, water and soil 

pollution issues (52). Strong odors from waste, problems with flies and leachate liquid seeping into 
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sites surrounding the landfill are also issues of concern. Reports of surface and groundwater 

contamination are coming from both the general public and official data (52). Until a management 

plan is ratified reducing or stopping waste being trans- ported to this site should be a top priority. 

Moreover, scavenging at collection points and dumping sites is still common which is consistent with 

the high level of informal economic activity that occurs among the poor in this area (53). 

The Mahasarakham Municipality received funding to improve this landfill site from the MNRE, as a 

result of a recent policy of the Central Government disallowing open dumping throughout the country 

and due to special local requirements for waste disposal facilities. The Mahasarakham Municipality 

had attempted to enhance public interest in reducing waste at the source; however, the volume of 

waste that fed into this landfill was still the same. As a result, the Nong Pling landfill site stopped 

receiving waste from other areas in August 2015. This lasted for approximately two months and 

significantly affected MSW in areas that previously transferred their waste to this landfill. This includes 

Tha Khon Yang, which created a huge volume of waste, but now had no access to a landfill location. 

In response to the changes, people were informed via megaphone to manage household waste by 

themselves. This method of providing information was not effective and the majority of people did not 

understand the details of what they were being told. In the middle of 2016 due to significant buildup 

of accumulated waste throughout the Tha Khon Yang sub-district an agreement was reached where 

the sub-district have access to the Nong Pling landfill site where for a fee, a limited amount of waste 

can be dumped. 

Municipal solid waste in Tha Khon Yang sub-district 

The Tha Khon Yang sub-district is located in what was a rural area around two decades ago; waste 

creation was low and people managed their own MSW. Food waste was fed to livestock or composted 

and often used for farming– other rubbish was disposed of through open burning or dumping (9). But 

when the population increase occurred, the lifestyle of many people changed to an urban one. 

Tha Khon Yang is a good example of the impacts of urbanization with several issues occurring due 

to increasing numbers of student accommodation, restaurants and commercial enterprises. In just 38 

km2 there are 15 communities with a total population of 38,016 people; of these about 30,000 are 

people from other areas; mainly fulltime students of Mahasarakham University (MSU) (in 2008 MSU 

had 26,000 students, by 2015 this increased to 45,000 students); there are also more than 3000 

academic and support staff at MSU (54, 55). Solid waste has been a hot topic for a decade in the 

sub-district and the need for better waste management has become increasingly obvious with the 

rise in population. 

The waste management system in Tha Khon Yang can be separated in two parts: collection and 

transport to the disposal site. Collection of MSW is the responsibility of the Division of Public Health 

and Environment of Tha Khon Yang sub-district municipality. In the past the number of staff included 
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two officials with three part time and three full time staff in operational roles (street sweeping and waste 

collection) (55). In 2015 staffing levels were altered. Now there is one director and an officer dedicated 

to public health and environmental issues. Additionally, there are three waste collection teams (one 

team for one truck). A team consists of a driver and two collectors and they also have other staff for 

street sweeping. Even though people are assigned responsibility for health promotion, there are still 

knowledge gaps when it comes to specific expertise in MSWM. Many other municipalities across 

Thailand (and cities around the world) are experiencing the same issue – this is one of the great 

barriers for MSWM (56). 

The volume of MSW has also increased annually. According to Tongtiram’s study, in 2010 280 tons of 

MSW was collected per month from residential and commercial areas in Tha Khon Yang (55). In 

2015, data from the Mahasarakham Municipality shows that the amount of MSW transferred to 

disposal sites has increased to over 300 tons per month. Most residents have garbage bins outside 

of their houses (84%) with 65% of these garbage bins being uncovered baskets (55). Some 

community waste containers were provided to Tha Khon Yang residents by the sub-district 

municipality – other containers were donated by people in the community. A resident could also bring 

their garbage to public bins placed at points throughout the community, but these were often 

inadequate as they were not large enough for the volume of waste being generated (55). 

Another issue is that the collection points changed frequently and people did not want a community 

waste collection point in front of their house, so this result in residents leaving waste in random 

locations. In some situations there were different colored bins (blue, yellow, red and black) for 

segregation, but often no attempt was made by the user to separate their waste. Factors that have 

caused people to not separate their waste included absence of local knowledge and lack of 

promotion for MSWM policy (46, 56). Further investigation into waste segregation at a local level is 

warranted. 

The municipality cannot provide full or consistent coverage for MSW collection, even though there 

are three waste collection trucks required to follow seven routes and collection zones. The 

municipality does have a basic plan for collection; however, the operations staff must develop their 

own route based on the daily needs of each area. As Siriratpiriya shows, the frequency is dependent 

on the average waste quantity in each area and urban areas are generally better resourced and more 

efficient than rural areas (12). 

As shown, a stationary container system had been used for MSW collection in the sub-district (55) 

and while vehicles are supplied to collect and transport waste, there are no tools to support waste 

collection or personal protective equipment (PPE) (such as rubber gloves) to protect collectors from 

hazardous waste. Throughout collection two staff members gather recyclable waste for private sale 

and put saleable items into bags that hang on the side of the truck (this is not one of the direct duties 

that they were employed for) to on-sell to various buying agents. After collection and additional 

sorting the collected waste is transported directly to the waste disposal site (55). 
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The Tha Khon Yang sub-district Municipality has several expenses to manage in regard to MSWM. 

Total wages for all waste collection staff combined was 837,242 baht (US$23,800) per year. This does 

not include items such as the cost of fuel, bins or trucks. Tha Khon Yang sub-district Municipality has 

to pay a tariff 400 baht per ton of waste. The amount of waste that was transported for disposal was 

on average 280 tons/month or about 3300 tons per year in 2010; so this municipality had to pay tariffs 

totalling 1,339,248 baht (US$38,000) per annum for waste disposal (55). Therefore, the total cost of 

waste management in Tha Khon Yang could be as high as 2–3 million baht ($US57,000–85,000) per 

year if all expenses are included. Remarkably, this municipality does not have a clear system for any 

cost recovery or relief strategy for waste collection fees. 

The Tha Khon Yang Local Government Board has not evaluated options and opportunities or made 

decisions about actions with relation to the future of SWM in this community. The Board has 

requested assistance in developing its leadership and decision making processes, to develop a 

MSWM scheme and to implement a waste minimization policy. 

MSWM in Tha Khon Yang sub-district, Mahasarakham Province during the 
changing period of the road map 

Preliminary research regarding MSWM problems in Tha Khon Yang sub-district, Mahasarakham 

Province conducted during 2015 and 2016 is described in the following section, examines MSWM 

issues in the Tha Khon Yang sub-district, during the implementation period of the “road map” plan 

outlined by the Central Thai Government. 

The “Disposal of Garbage and Hazardous Waste Road Map” was applied to every province in 

Thailand at the end of 2014. The Mahasarakham Municipality has responded to this plan by 

supporting the “no open dumping strategy” disbursed by the Central Thai Government. Changes 

have been implemented rapidly and the Mahasarakham Municipality has been unable to find a new 

area to establish a new landfill site in such a short period of time. Pollution around the landfill site is 

increasing and issues like visual pollution, odor and leachate are out of control. This is particularly 

the case during the wet season, with leachate run off commonly entering rice farms around the 

disposal site causing water and soil pollution. 

Due to limits in the amount of waste that could now go into landfill, the Mahasarakham Municipality 

decided to dispose of waste mainly from Mahasarakham town center. For other areas, only one truck 

per day was allowed to use the landfill. This has affected the other 14 areas, especially the Tha Khon 

Yang area which transferred waste of over 10 tons a day to this landfill site. When it lost access to its 

landfill site the Tha Khon Yang sub-district Municipality tried to find solutions for its MSWM problems. 

The Chief Executive of Tha Khon Yang sub-district municipality and Environmental Sanitary Officers 

attempted to develop a cooperative plan by holding public meetings in each community but few 

people attended. From the information collected at these events some key topics stood out. A crucial 

finding was that facilities must be allocated to allow for proper waste segregation; because Tha Khon 
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Yang has no local landfill site and easing pressure on landfill sites could provide part of the solution to 

MSW problems. A potential difficulty lies in access to space where a waste segregation site can be 

established. 

While locals agreed that waste segregation is a part of the overall solution, no one will sell their land 

for this use; and public space cannot be used because people are afraid of pollution that could be 

released into the local environment. These fears are compounded by the fact that this location is 

very flat and flooding is common in the wet season – and land in Tha Khon Yang is extremely 

expensive as MSU is located in this area. Other issues in MSWM were cited including: waste left 

beside the main roads is collected only when requested; food waste is collected from villages just 

once a week and people manage their own recyclable waste by selling it. 

A lack of adequate record keeping is also an issue. The amount of waste in the area can only be 

estimated from the recorded data of waste that has been sent for disposal. This means that the vast 

quantify of accumulated waste that is not taken away is not counted in the total volume. Further to 

this, some recyclable and compostable material is removed before disposal and is not included in 

waste disposal statistics. These incomplete and inaccurate estimates of waste make management 

even more difficult. Better reporting and estimates of volume and composition of waste is needed to 

prepare plans and budgets for SWM. When a lack of accurate MSW data is mixed with an inadequate 

legal framework this makes it difficult to build a functional MSWM system; couple this with a small 

budget and a lack of staff it becomes obvious that there are several opportunities to improve the 

current arrangement. Overall in Thailand, societal awareness and interest in MSW management is 

low and waste problems are often simply neglected and good environmental values are absent. 

There is potential for political and community interference around waste management projects, this 

also needs to be studied to ensure maximum efficiency is maintained during SWM projects. 

Conclusions 

The Thai Government is starting to pay close attention to MSWM, but swift action must be taken to 

develop robust strategies to tackle the issue. The development of a national waste agenda is a great 

step to support every branch of government to follow the “road map for the disposal of garbage and 

hazardous waste”. This agenda can usher in a significant period of change in MSWM for the whole 

of Thailand – where local government autonomy is improved and there is freedom to deal with local 

issues and tailor plans to meet specific needs. 

Tha Khon Yang is facing a problem with MSW so large that it cannot continue to be ignored. 

Developing a culture of community and personal responsibility and building the capacity for residents 

to participate in MSWM are among the big issues for the Tha Khon Yang Sub-district Municipality. In 

this situation input from different disciplines are needed to design an appropriate MSWM system. 

Better technical capacity will be required as well as a clear framework addressing waste segregation, 

collection, transportation, disposal and monitoring. If this is combined with transparent policy 
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implementation and a continued focus on community involvement and consultation there can be 

positive outcomes regarding MSWM in the Tha Khon Yang sub-district. 

This review article will be helpful in providing the next step for finding solutions to waste problems in 

Tha Khon Yang or other areas facing waste problems resulting from rapid change. 
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CHAPTER 4 RESEARCH METHODOLOGY 

 
 

Chapter 4 presents the theoretical approach and conceptual design for this research. The methods 

used in this research and the reasons for adopting the approaches chosen are described. The 

purpose of this research was to determine the barriers to municipal solid waste management 

(MSWM) and to provide solutions towards a suitable MSWM system for the study area – a rapidly 

urbanising area in Thailand.  

Understanding people’s perspectives on waste is recognised as a factor that significantly impacts on 

the success or effectiveness of waste management and managing waste problems (Anschütz, 

IJgosse & Scheinberg 2004; Tenopir 2003). According to the Integrated Sustainable Waste 

Management (ISWM) framework, appropriate representation and input from stakeholders is 

important in developing successful waste management plans (Anschütz, IJgosse & Scheinberg 

2004; Klundert & Anschütz 2001; United Nations Human Settlements Programme 2010). Therefore, 

this research focussed on understanding stakeholders’ ideas and perspectives about the existing 

MSWM system in the Tha Khon Yang Subdistrict (TKY). In this research, stakeholders included the 

residents, or end users of the MSWM system, staff from Tha Khon Yang Subdistrict Municipality 

(TKYSM) (the local government), and experts in MSWM from government and the local university. 

Understanding the experiences, practices and attitudes of participants allows insight into the 

functioning of the municipal solid waste (MSW) system in the TKY area.  

The research area is the TKY, in Kantharawichai District, Maha Sarakham Province, Thailand (see 

Figure 1.1). This area was chosen because, firstly, TKY is experiencing rapid population growth and 

because the current MSWM programs are not meeting demand. Secondly, TKY is situated adjacent 

to the Mahasarakham University (MSU) allowing ready input from the university into the study, and 

potentially for future assistance with implementation and monitoring of a revised system. The MSU 

is a key university in the region as it offers an Environmental Science major, which means that there 

are students and researchers who can learn from and contribute to the development of the MSWM 

programs for TKY in the future. The background of the researcher was the final reason for choosing 

this area. The researcher lived in TKY between 2006 and 2015 working at MSU, and in that time 

saw changes in the region resulting from the growth of the university since its establishment in 1996. 
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Waste problems in that time visibly increased, and the researcher had opportunities to discuss these 

problems with the staff of the TKY municipality. 

This chapter describes the research approach, including the research planning and preparation and 

the methods for collecting data in the field which included focus groups, interviews, and site visits. 

Research instruments and data analysis are described. Ethical considerations in the research 

process are also presented.   

4.1 Qualitative Research  

This study used a qualitative approach. Qualitative research has been used widely to understand 

social policy fields including complex behaviour, needs, systems and cultures (Ritchie & Spencer 

2002). Green and Thorogood (2014 p. 5) explain that qualitative research typically tends to use 

written or oral data compared with quantitative research, which in contrast, uses numerical data. 

They also state that “The most basic way of characterising qualitative studies is to describe their 

aims as seeking answers to questions about the ‘what’, ‘how’ or ‘why’ of a phenomenon”. This 

research sought to understand the barriers to MSWM – the “why” of the problems of solid waste 

management (SWM). Qualitative research involves a variety of different approaches (Silverman 

2013, p. 15) and is suitable for exploring human or social problems by analysing emerging issues. 

Data are gathered from sets of participants and then analysed by building themes (Creswell 2014). 

In this research, the themes were based upon the ISWM framework, which divides waste 

management into a number of ‘aspects’ (described below). Qualitative research is valuable for 

measuring “what people want or say they want and for answering why they behave in a certain way” 

(Tenopir 2003, p. 16), and for understanding social phenomena in a specific context and setting, but 

notably, accepting the complex and dynamic quality of the social world (Babbie 2013). 

4.1.1 Triangulation  

Research that uses a variety of approaches (triangulation) avoids bias. Triangulation “works 

metaphorically to call to mind the world’s strongest shape – the triangle” (Patton 2002, p. 555). No 

one approach can ever adequately explain problems, therefore, triangulation, using a variety of 

theories, sources of data, or methods for collecting data and analysing data provides a stronger 

understanding of the research problem (Patton 2002). Triangulation offers strategies for cross-

checking findings and can reduce and avoid biases resulting from reliance on one method of data 

collection and weaknesses inherent in each method (Babbie 2013; Patton 2002). Patton (1990) 

describes four types of triangulation. These include: methods triangulation (different kinds of data 

collection methods); triangulation of sources (different sources are examined following a single 

method); analyst triangulation (using a number of analysts to view findings); and theory or 

perspective triangulation (application of different viewpoints (theories) to understand a set of 
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information) (Patton 1990). In this study, triangulation of methods (Figure 4.1) and triangulation of 

sources were used (Figure 4.2).  

 

Figure 4.1: Triangulation of methods 

 

Figure 4.2: Triangulation of sources 
 

4.1.2 Rationale for focus groups 

Focus groups are designed to encourage participants to share experiences or to discuss the same 

issue (Dawson 2009). It has been argued that focus groups are a quick and useful method adopted 

to find out the views of a wide range of participants (Krueger 1994). Focus groups typically comprise 

participants who share specific key characteristics. 

Focus groups require a moderator who asks questions, prompts for more details in response to 

answers, and makes sure that every participant contributes to the discussion and that no one 

participant influences the conversation by dominating the discussion (Dawson 2009). A moderator 

is required to take responsibility for leading the group discussion (Krueger & Casey 2009). 

Moderators should practice, or have experience in being able to ensure the smooth running of the 

session and to ensure the participants feel comfortable in the focus group. They also need to try to 

avoid interruptions from participants when others are speaking (Dawson 2009; Krueger & Casey 

2009).  

Some participants may feel nervous or be unwilling to answer questions, and therefore the moderator 

needs to start with easy questions and give gentle encouragement (Dawson 2009). To develop an 

effective focus group approach, the moderator should hold a practice pilot focus group to ensure 

successful moderation (Dawson 2009).  
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The size of the focus group needs to be large enough to provide a variety of perceptions and small 

enough for everyone to get the chance to share their opinions (Krueger & Casey 2009). The ideal 

number of participants has been suggested to be between five and ten but the size can start from 

four and be up to 12 (Krueger & Casey 2009), although there are varying ‘ideal’ sizes, (Dawson 

2009; Green & Thorogood 2014; Krueger 1994). Focus groups usually last from 1 to 2 hours (Green 

& Thorogood 2014).  

It is important to use good quality visual or audio recording equipment to ensure all the discussion is 

captured and it is recommended that an additional recorder be used in case one fails (Dawson 2009). 

It is better that note taking is undertaken by someone other than the moderator, as the moderator 

needs to pay attention to the conversation (McIntyre 2005).  

4.1.3 Rationale for interviews 

Interviews are an important data collection tool in qualitative research to investigate human 

experiences via personal interaction between researchers and interviewees (Kvale 2006). It is 

argued that qualitative research interviewing has become a “sensitive and powerful method for 

investigating subjects’ private and public lives and has often been regarded as a democratic 

emancipating form of social research” (Kvale 2006, p. 480). An in-depth interview can be semi-

structured or unstructured (Liamputtong 2013). The semi-structured interview is the most frequently 

used format for qualitative research, and normally has open-ended questions (Dicicco-Bloom & 

Crabtree 2006). Semi-structured interview questions are sometimes combined with additional 

questions that interviewers spontaneously employ during the interview (Dicicco-Bloom & Crabtree 

2006). 

Interviews use open-ended questions and probes that yield in-depth responses to elicit information 

about people’s experiences, perceptions, opinions, feelings and knowledge (Patton 2002). Open-

ended questions can allow the researcher to elicit greater detail than closed questions (Dicicco-

Bloom & Crabtree 2006). In-depth interviews tend to be one-on-one with the interviewer and the 

interviewee, and can be conducted face-to-face, by telephone or email. There are significant 

advantages in face-to-face interviews in that the interviewees can be observed, and body language 

and expressions noted (Dawson 2009; Dicicco-Bloom & Crabtree 2006; Liamputtong 2013). 

4.1.4 Rationale for observation 

Observation is an instrument associated with qualitative research that is considered to be “the ‘gold 

standard’ of qualitative methods”, as it allows the researcher to record what people actually do 

(Green & Thorogood 2014, p. 152). Observation involves collecting data on phenomena (including 

behaviour) (Green & Thorogood 2014) by observing people and places in the field. Patton (2002).  

described observation as including activities, behaviours, actions, interpersonal interactions, 

organisational or community processes.  
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4.2 Research Process 

The research for this thesis was carried out in three phases – planning, data collection and analysis. 

Each research step and process was planned carefully. Planning consisted of reviewing documents, 

identifying stakeholders, developing questions for interviews and focus groups, and acquiring and 

examining other essential documentation. The planning process also included writing an ethics 

application for submission to the Flinders University Social and Behavioural Research Ethics 

Committee (SBREC). Data collection consisted of two separate field trips (Fieldwork trip 1 and trip 

2). Fieldwork trip 1 consisted of observation, selecting participants, testing the interview schedule 

and the focus group questions with a pilot group, arranging and conducting interviews, and 

conducting the focus groups. Fieldwork trip 2 consisted of further observation, more interviewing and 

additional data collection from attendance at meetings and participation in a conference.  

4.2.1 Document review 

At the outset, the researcher gathered and reviewed any available primary and secondary written 

material about MSWM including journal articles, official publications and reports from national and 

provincial levels, and any available plans and policies for the TKY area. Published information about 

waste problems and waste management practices in developing countries and information specific 

to Thailand and TKYSM was reviewed, including material available online, books, articles, and 

government documents.  

Prior to the commencement of fieldwork, a number of activities were completed including preparation 

of research instruments, receipt of ethics approval to conduct research and identification of study 

participants. 

4.2.2 Research instruments  

Research instruments were prepared for both focus groups and interviews (See Appendix for both 

instruments A1, A2, B1, B2). Focus group questions consisted of engagement questions, key 

questions and exit questions. Interview schedules combined a mix of closed and open-ended 

questions. Questions were first written in English and then translated to Thai by the researcher. Both 

English and Thai questions were pre-tested in Australia with three Thai-English speakers to ensure 

the questions were readily understood.  

Letters of introduction, information sheets for participants, introductory email text, consent forms and 

letters of cooperation were also developed in English and translated to Thai language (copies of this 

paperwork are available in Appendix C1, C2, D1, D2, E1, E2, F1, F2, G1, G2). 

4.2.3 Ethics approval for the study 

As this research involved people as participants in the fieldwork data collection, it required approval 

by the SBREC. Approval determined that the research was considered to be low risk research on 21 
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April 2015 (SBREC Project Number 6784). Because this research was to be carried out in Thailand, 

it was also necessary to ensure approval to conduct fieldwork from the Mahasarakham University 

Ethics Committee. Permission was granted on the basis of the SBREC approval (See Appendix H1, 

H2). 

4.2.4 Selection of participants  

To identify representative participants for the study the advice of UN-HABITAT was followed (United 

Nations Human Settlements Programme 2010; Zaman & Lehmann 2011). A broad spectrum of 

people was needed to provide a balanced set of perspectives. Participants were chosen to represent 

three main groups, namely: service providers, service users and some external agents.  

The first group included a range of MSWM providers responsible for the local waste management 

service. TKYSM is the only organisation that provides MSWM services in TKY. This group of 

participants included people from different positions within the MSWM system, including directors 

involved with the decision-making; official staff, who take part in developing plans for MSWM, and 

communicate and disseminate waste management information to residents in TKY; and operational 

staff, responsible for the waste collection service in TKY.  

Service users comprised three groups of residents in TKY, including tenants (university students) 

living in off-campus accommodation, villagers, leaders of villages, and entrepreneurs (owners or 

managers of local restaurants, off-campus accommodation, markets or minimarts). This group 

included permanent and temporary residents who live in TKY in both urban and rural areas, 

representing a range of socioeconomic groups.   

External agents (from organisations beyond the TKYSM), included academics from MSU and 

Mahidol University, and experts from the Provincial Natural Resources and Environment Office, 

Maha Sarakham Province, the waste operator of Maha Sarakham Town Municipality, who could 

provide knowledge and experience in regard to MSWM in TKY (Figure 4.3). 

4.2.5 Sampling method 

Due to time and cost limitations, a nonprobability sampling approach was determined as the 

appropriate sampling method for this study. With this approach, the researcher decides who to select 

for the sample, which allows a degree of flexibility (Neuman 2012). Nonprobability approaches 

include purposive and snowball sampling. Snowball sampling, where the researcher “get[s] cases 

using referrals from one or a few cases, and then referrals from those cases, and so forth” (Neuman 

2012, p. 147), was used whereby key contacts were asked to suggest possible participants, who 

were then approached to ask whether they would be willing to participate (voluntary participants). In 

this study, key contact people were primarily persons who could guide the researcher in seeking 

potential participants who held the criteria required to be participants in either interviews or focus 
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groups. Purposive sampling identified participants from publicly available lists (such as employment 

records or websites).  

 

 

   
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.3: Stakeholder groups represented in the study 

4.2.6 Participant selection for focus groups 

Each group of participants was selected based on the purpose of the study and their social and 

cultural backgrounds. As noted above, key informants were necessary to provide suggestions 

regarding participant selection. Staff of the local municipality provided lists of local residents, and 

entrepreneurs; the researcher could then select the participants from the list by area zone and 

different size of businesses without any bias. Another key contact person was a student of MSU who 

was able to contact students who lived in different dormitories of the university, and in off-campus 

accommodation. 

Focus group participants for this study were selected on the basis of their interaction with MSWM. 

Initially, there were four groups of stakeholders; students (tenants of off-campus accommodation), 

TKY villagers, operational staff of the TKYSM waste management operation and entrepreneurs of 

local businesses in TKY. However, on the advice of the Director of the Environmental and Sanitation 

section of the TKYSM, who noted that it would be difficult to invite entrepreneurs to all participate at 

the same time, this group was changed to individual in-depth interviews. 

4.2.7 Participant selection for interviews 

Participants for interviews were selected for their involvement in waste management, or their 

expertise in a particular area. Thirty four interviewees were selected, including lecturers from 

education sectors involved in SWM, waste management specialists, local governors and deputies, 

leaders of the villages and entrepreneurs in TKY including the owners or managers of campus 
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student accommodation (dormitories), owners of restaurants, and owners of minimarts. The process 

of contacting potential interviewees from each group was different, based on the characteristics of 

participants.  

Academics with expertise in MSWM were initially identified by accessing their profile on the internet. 

These academics were then contacted by email and asked whether they would be willing to 

participate in an interview and when might be convenient for the researcher to visit. The email also 

contained information about the study and the relevant SBREC documents. This meant that the 

academic had time to read through the documentation and consider whether they would like to be 

involved in the study. The replies were either by email or by phone (the phone number was provided 

in the email). Six university lecturers, a school teacher and two specialists with expertise in waste 

management participated in the study, and were interviewed in their work places. 

Local governors and external experts were contacted initially by getting in touch with their secretary 

at their workplace. The researcher phoned the secretary of the specialists and then went to their 

work place to give the information sheet and consent form to the secretary. This is common 

organisational practice in Thailand. Then the researcher waited for a response by phone or email. If 

invited participants had not replied within two weeks, the researcher followed up with a phone call to 

the secretary. Three local governors and three external experts subsequently agreed to participate 

in the study.  

Leaders of villages were initially contacted by the researcher after a meeting in TKY community (25 

May 2015) at Charoen Phon Temple, Tha Kon Yang subdistrict, Maha Sarakham Province. 

Attendees at this meeting included the Chief Executive of the TKYSM, leaders of every village in 

TKY (15 villages) and others in key leadership positions in the TKY community. The meeting was 

held to discuss development in their villages. Four leaders of villages agreed to participate in the 

research as interviewees. 

Entrepreneurs were contacted as suggested by the Director of the Waste Management section of 

the TKYSM. The Director was a key person and knew the area and all of the entrepreneurs very 

well. The Director was able to provide guidance about who to contact from the list of entrepreneurs; 

the researcher was then able to select participants from the list based in the urban zones and 

different size of businesses. Three groups of entrepreneurs were selected within TKY. The two main 

roads leading to MSU show the urban zones of TKY, which contain many commercial shops, 

restaurants and minimarts (Figure 4.4). There are more than 250 off-campus student residential 

apartments in this area (Maha Sarakham Governor's Office 2012). Three groups of entrepreneurs 

were owners or managers of off-campus student accommodation (private dormitories), restaurant 

owners or managers, and owners or managers of minimarts or markets. 
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Figure 4.4: Aerial photograph showing urbanising area in Tha Khon Yang (Google Maps 2018) 

4.2.8 Informal site visits, meetings and observation 

Two fieldwork visits were undertaken, the first visit between 12 May 2015 and 23 September 2015 

(19 weeks) for observation, face to face interviews, and focus groups. The second visit between 3 

July 2016 and 29 August 2016 (8 weeks) was for observation (attending meetings) and undertaking 

three unstructured interviews. 

The researcher, having previously lived in TKY for ten years, was familiar with the area. This helped 

in developing the fieldwork. Both informal and organised site visits ensured that the researcher was 

familiar with key sites in the study area. A series of meetings, during which observations and notes 

were recorded, was also attended (Table 4.1).  

4.2.9 Site visits 

Site visits to the many alleys in 15 villages (Mubaan) within TKY were used to gather background 

information about TKY waste management practices. This took place between 15 and 24 May 2015 

(Table 4.1). The researcher observed unmanaged waste, and took photos and notes. The researcher 

also visited the landfill disposal site operated by Maha Sarakham (Province) Municipality on 30 

August 2015 in Waeng Nang subdistrict, to observe the waste disposal site. Informal discussions 

with villagers provided the researcher with a deeper understanding of the MSWM system. Photos 

were taken to capture images of the huge waste piles and leachate, and observational notes about 
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odour and pollution around this site were recorded. The researcher also talked to people who picked 

through waste to collect saleable items (scavengers or waste pickers). 

Additional observations focussed on determining whether there had been any change in the waste 

problems or in the strategy of waste management of the TKYSM. Accumulated waste along the 

roads in TKY was observed.   

4.2.10 Informal and formal meetings  

The researcher attended a number of meetings, some spontaneous and others as a guest at a 

prearranged meeting (see Table 4.2). 

Informal meetings assisted in the gathering of publicly available and unpublished documents to 

assist in the assembling of information related to waste management in TKYSM. This included 

information about the current waste management system, population demographics and distribution 

of functions of waste management responsibilities within the organisational structure. They were 

also very helpful for developing a relationship between the researcher and municipality officers. A 

formal letter of cooperation and all SBREC information were given at this time to the TKYSM director.  

The researcher met with the Director of the Environmental and Sanitation section of TKYSM and 

other departmental staff on 15 and 18 May 2015. After initial discussions about the focus of the 

research, contact details were exchanged. Subsequently, the researcher visited the TKYSM on 13-

14 July 2015, 17 July 2016, and 1-3 August 2016. 
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Table 4.1: Site visits (Fieldwork trip 1) 

Date Place Description of 
Area 

Description of Activities 

15/05/15 

 

Mubaan 11 Baan Tha Khon Yang Urbanising area Observed waste, took photographs and notes, talked informally to restaurateurs and waste 

collectors 

16/05/15 

 

Mubaan 1 Baan Tha Khon Yang Urbanising area Observed waste, took photographs and notes, talked informally to restaurateurs 

17/05/15 

 

Mubaan 3 Baan Tha Khon Yang 

Mubaan 4 Baan Tha Khon Yang 

Urbanising area Observed waste, took photographs and notes, talked informally to restaurateurs 

18/05/15 

 

Mubaan 2 Baan Tha Khon Yang  

Mubaan 6 Baan Wangwa  

Mixed rural and 

urban area 

Observed waste, took photographs and notes, talked informally to restaurateurs 

19/05/15 

 

Mubaan 5 Baan Goodrong Rural area Observed waste, took photographs and notes, talked informally to restaurateurs 

20/05/15 

 

Mubaan 12 Baan Donsuan Rural area Observed waste, took photographs and notes, talked informally to local shops owners and 

managers 

21/05/15 

 

Mubaan 7 Baan Don Yom Rural area Observed waste, took photographs and notes, talked informally to local residents 

22/05/15 

 
Mubaan 8 Baan Don Wiang Chan 

Rural area Observed waste, took photographs and notes, talked informally to local residents 

23/05/15 

 

Mubaan 10 Baan Khrai Nun  

Mubaan 14 Baan Khrai Nun 

Rural area Observed waste, took photographs and notes, talked informally to local residents 

24/05/15 Mubaan 9 Baan Hua Khua 

Mubaan 15 Baan Hua Khua 

Rural area Observed waste, took photographs, and notes, talked to local residents 

30/08/15 Waeng Nang subdistrict Waste disposal site Visited waste disposal site, observed waste, took photographs and notes, talked informally to 

waste pickers 
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Table 4.1: Site visits (Fieldwork trip 2) 

Date Place Description of 
Area 

Description of Activities 

14/07/16 Mubaan 3 Baan Tha Khon Yang 

Mubaan 4 Baan Tha Khon Yang 

Urbanising area Observed waste, took photographs and notes, talked informally to local residents and 

restaurateurs 

15/07/16 Mubaan 1 Baan Tha Khon Yang Urbanising area Observed waste, took photographs and notes, talked informally to local residents 

16/07/16 Mubaan 2 Baan Tha Khon Yang  

Mubaan 6 Baan Wangwa  

Mixed rural and 

urban area 

Observed waste, took photographs and notes, talked informally to local residents 

18/07/16 Mubaan 12 Baan Donsuan Rural area Observed waste, took photographs and notes, talked informally to local residents 

25/07/16 Mubaan 5 Baan Goodrong Rural area Observed waste, took photographs and notes, talked informally to local residents 

26/07/16 Mubaan 7 Baan Don Yom Rural area Observed waste, took photographs and notes, talked informally to local residents 

27/07/16 Mubaan 8 Baan Don Wiang Chan Rural area Observed waste, took photographs and notes, talked informally to local residents 

28/07/16 Mubaan 10 Baan Khrai Nun  

Mubaan 14 Baan Khrai Nun 

Rural area Observed waste, took photographs and notes, talked informally to local residents 

29/07/16 Mubaan 9 Baan Hua Khua 

Mubaan 15 Baan Hua Khua  

Rural area Observed waste, took photographs, talked informally to local residents, local shop 

owner/manager 

30/07/16 Mubaan 11 Baan Tha Khon Yang Urbanising area Observed waste, took photographs and notes, talked informally to local residents 

31/07/16 Waeng Nang subdistrict Waste disposal site Visited waste disposal site, observed waste, took photographs and notes, talked informally to 

waste pickers 

22/08/16 Waste separation plant 

Mahasarakham University 

Waste separation 

plant 

Visited waste separation plant, observed, took photographs and notes, talked informally to 

waste operators 
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Table 4.2: Formal meetings attended (Fieldwork trip 1) 

Date Place Duration Time 
Taken 

Description of Activity 

15/05/15 
 

Tha Khon Yang Subdistrict 
Municipality 
 

9.00am-12.00 pm 
3 hours 

Informal meeting to TKYSM: Research project explained, made plans for fieldwork activities (interview and 
focus groups), took notes 

18/05/15 
 

Tha Khon Yang Subdistrict 
Municipality 
 

9.00-11.00 am 
2 hours  

Informal meeting to TKYSM: Took notes, collected available information about MSWM  

25/05/15 
 

Charoen Phon Temple,  
TKY 

9.00-11.00 am 
2 hours 

Community meeting organised by administrative staff of TKYM 

13/07/15 
 

Tha Khon Yang Subdistrict 
Municipality 
 

9.00-11.00 am 
2 hours 

Informal visit to TKYSM: Planned site visit, took notes 

14/07/15 Tha Khon Yang Subdistrict 
Municipality office 

1.00-4.00 pm 
3 hours 

Formal meeting with the District Chief Officer and prefects of TKYSM, Administration staff of TKYM, 
Leaders of villages: took notes and made audio recording  

17/08/15 Charoen Phon Temple 8.00-10.00 pm 
2 hours 

Attended a Community Meeting with residents from villages and leaders of villages organised by 
administration staff of TKYM: took notes and made audio recording 

20/08/15 Don Wiang Chan Temple 8.00-9.30 pm  
1.30 hours 

Attended a Community Meeting with residents from villages and leaders of villages organised by 
administration staff of TKYM: took notes and made audio recording  

26/08/15 The City Hall Maha 
Sarakham Province 

1.30-4.30 pm 
3 hours 

Attended a City Meeting with the government officers of Maha Sarakham Town Municipality organised by 
administration staff of Maha Sarakham Town Municipality: took notes and made audio recording   

 
Table 4.2: Formal meetings attended (Fieldwork trip 2) 

Date Place Duration Time 
Taken 

Description of Activity 

17/07/16 Tha Khon Yang Subdistrict 
Municipality 

1.30-4.30 pm 
3 hours 

Informal meeting to TKYSM: took notes, collected information about MSWM 

1/08/16 Tha Khon Yang Subdistrict 
Municipality 

9.00-11.00 am 
2 hours 

Informal meeting to TKYSM: took notes, collected information about MSWM 

2/08/16 Tha Khon Yang Subdistrict 
Municipality 

9.00 - 11.00 am 
2 hours 

Informal meeting to TKYSM: took notes, collected information about MSWM 

3/08/16 Tha Khon Yang Subdistrict 
Municipality 

9.00-11.00 am 
2 hours 

Informal meeting to TKYSM: took notes, collected information about MSWM 

4/08/16 Elderly School in Tha Khon 
Yang subdistrict, Maha 
Sarakham Province 

10.00am-2.00 pm 
4 hours 

Attended a Community Meeting with locals and local organisations and met key people from TKTSM. This 
was organised by administration staff of TKYM. Took notes and made audio recording  
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On the 25 May 2015 a meeting about waste management and other issues relating to community 

development in the area was organised by TKYSM. After this meeting, the researcher was able to 

meet the leaders of communities and was also able to observe the way community leaders work 

together and how they participate in meetings. The researcher used these observations to compare 

what people said in interviews or focus groups with what was happening in practice. Observations 

were recorded by taking notes and photographs (Table 4.1).  

When attending meetings the researcher was a non-participant observer, and did not interrupt 

meeting activities, as described by Green and Thorogood (2014). In addition, being present at the 

meetings had an indirect benefit of establishing rapport between the researcher and the participants. 

The researcher attended five meetings about waste management in different villages in the TKY 

area on 25 May, 14 July, 17 August, 20 August 2015, and 4 August 2016 (Table 4.2), which allowed 

observation as to how the villagers respond to the waste problem in their area and discussions about 

waste management issues. On the 26 August 2015 the researcher also had the opportunity to attend 

a meeting with the Mayor of Maha Sarakham Province, the study area town, to discuss waste 

management in Maha Sarakham Province. This provided information about the policy and strategy 

of MSWM at the provincial level. During meetings conversations were recorded, and notes taken to 

ensure the details of the discussion were captured.  

In August 2015 Maha Sarakham Town Municipality stopped receiving waste from other areas. The 

researcher attended and observed community meetings with locals and local organisations and met 

with key people of TKYSM to find out more about the effect of the landfill closure and the waste crisis 

that followed from August 2015 (discussed in Chapter 5).  

4.2.11 Conduct of focus groups and interviews 

Empirical data collection was conducted between 25 May and 23 September 2015 with a 

combination of focus groups and interviews. Some unstructured interviews were undertaken during 

the second phase of fieldwork, between 31 July 2016 and 22 August 2016. A summary of this activity 

is provided in Table 4.1. Details of the focus group and interview methods are explained in detail in 

the following discussion. All participants were Thai and over 18 years of age. 

4.2.12 Focus groups 

To test the focus group process a pilot was held on 25 August 2015 with six undergraduate students 

from the Faculty of Public Health, MSU. The students were tenants living in MSU dormitories. The 

pilot focus group session took place in a meeting room of the Faculty of Public Health, MSU and 

took approximately 90 minutes. The session ran well, and participants responded to all questions, 

however some participants talked more than others. In response, the researcher intervened to guide 

some answers from participants. There were other interruptions including background noise that 



 
 

89 

occurred during the pilot. The researcher discussed these problems with the team to ensure 

successful moderation for the following three meetings.  

The research team for the focus groups consisted of the researcher who took the role of moderator, 

two note takers (both university academics), an audio recording assistant (a university student) and 

an organiser (this was a university student for two focus groups of students; the pilot group and off-

campus university accommodation, and was the director of the waste management section of 

TKYSM for the focus groups of operational staff of TKYSM and the focus group of local residents) 

(Table 4.4). 

An accessible, quiet and comfortable area was chosen for the three focus group discussions. 

Different places were arranged for the focus groups, based on convenience for participants. For the 

operational staff of the waste management section of TKYSM, the focus group was held in the 

meeting room of the TKYSM office on 31 August 2015. For students (tenants), who live in off-campus 

accommodation in TKY area, the focus group was held in a classroom of the Faculty of Public Health, 

MSU, on 1 September 2015. The session for the local residents who live in TKY, was held in a village 

leader’s house in Baan Hua Khua village, TKY, on 15 September 2015. Before the day of each focus 

group, the researcher contacted participants to check that they were able to attend and confirmed 

the location and meeting time. Prior to each focus group meeting, the research team arrived earlier 

than the scheduled meeting to check the focus group places and to test the recording equipment. 

Drinks and appetisers were provided for participants, as suggested by Dawson (2009). Care was 

taken to provide a non-threatening environment and ensure that all participants felt comfortable to 

share their opinions (Krueger & Casey 2009). 

Thirty four in depth interviewees and 24 participants for three focus groups were selected based on 

their relationship to MSWM and the objectives of the study (Table 4.3).  
Following recommendations from the literature, the number of participants in each of the three 

groups for this study varied between six and ten participants (Table 4.4). The focus groups 

commenced with a greeting, the research team was introduced, and an overview of what was 

expected of the participants explained to each group (Dawson 2009). An assistant took notes and 

managed two digital recorders for each meeting. A digital sound recording was made of each focus 

group meeting. To ensure the privacy of participants no photos were taken.  

The focus groups lasted for approximately one and a half hours. Notably, after focus groups had 

finished, some participants wanted to continue giving information. These individual conversations 

were also noted. 
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Table 4.3: Focus groups and in-depth interviews 

List of participants 

Number of participants 

In-depth 
interview 

Focus 
group 

Providers   
Administrators of the TKYSM 3  
Operational waste management staff of the TKYSM  10 
   
Users   
Leaders of villages  4  
Restaurateurs 6  

Off-campus student accommodation owners 5  
Minimart owners 4  
Local residents living in Tha Khon Yang area  8 
University students, living in off-campus student accommodation  
in Tha Khon Yang area 

 6 

   
External agents and experts   
Academics   
University lecturers of Mahasarakham University 3  
University lecturers of Mahidol University, Bangkok 3  
School teacher from primary school, Tha Khon Yang subdistrict, Maha 
Sarakham Province 

1  

Other organisations related to MSWM    
Director of the Provincial Natural Resources and Environment Office, Maha 
Sarakham Province 

1  

Waste operator of Maha Sarakham Town Municipality 1  
Waste operator of Mahasarakham University* 1  
Recycling trader* 1  
Scavenger in Landfill site of Maha Sarakham Town Municipality, located in 
Waeng Nang subdistrict, Maha Sarakham Province* 

1  

                                                              Total 34 24 

*An unstructured interview was used for this interview  
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Table 4.4: Details of the pilot group and three focus groups  

Date/Time Focus Group Sessions Place for Running Focus 
Group 

Number of 
Participants 

25/08/15 

1.30 hours 
(6.00-7.30 pm) 

Students (tenants), who live in 
dormitories of Mahasarakham 
University (pilot group) 

Mahasarakham University 6 

31/08/15 

1.30 hours 
(1.00-2.30 pm) 

Operational staff of waste 
management section in Tha Khon 
Yang Subdistrict Municipality 

Tha Khon Yang Subdistrict 
Municipality office 

10 

1/09/15 
1 hour 

(6.00-7.00 pm) 

 

Students (tenants), who live in  
off-campus accommodation  
in Tha Khon Yang area 

Mahasarakham University 6 

15/09/15 

1 hour 
(10.30-11.30 am) 

Residents (villagers) who live in  
Tha Khon Yang area 

Hua Khua village, 
Tha Khon Yang subdistrict 

8 

4.2.13 Interviews 

There were a number of different groups of people interviewed including official staff and directors 

of TKYSM and external agents (academics, experts and entrepreneurs and leaders of villages) 

(Table 4.5). As noted above, the method of selection differed for the different groups of interviewees. 

Before conducting the interviews, the researcher read aloud the information sheet and gave the 

participants time to read and sign the consent form before the interview commenced. Interviews ran 

for between 20 to 40 minutes. The researcher had an assistant who took notes and made audio 

recordings of the semi-structured interviews. 

Unstructured interviews were also conducted. These were used to gain an understanding of some 

of the grey literature, or additional data from the TKYSM on an ongoing basis, undertaken in 

conjunction with observations. For example, unstructured interviews were undertaken with extra 

participants who were identified as holding useful information. These included staff from waste 

management areas from MSU, recycling traders and scavengers. For these unstructured interviews 

(Table 4.3), the researcher made notes and audio recordings. Unstructured interviews also were 

used when some participants wanted to continue talking after interviews or focus groups were 

completed. It has been noted that more can often be achieved when a relaxed environment for 

conversation has been created and can result in the researcher gaining fuller ideas from interviewees 

(Dicicco-Bloom & Crabtree 2006). 
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Table 4.5: Details of the interviews 

Date Place Start 
time 

Finish 
time 

Duration 
Time Taken 

Description of Activity 

25/05/15 Charoen Phon Temple, Tha Kon Yang subdistrict, Maha Sarakham 
Province 

11.00 pm 1.00 pm 2 hours Four leaders of villages  
Semi structured interview  

25/05/15 Tha Khon Yang Subdistrict Municipality 
 

3.00 pm 3.38 pm 38 minutes Administrator of TKYSM 
Semi structured interview  

10/06/15 Tha Khon Yang Subdistrict Municipality 10.00 am 10.38 am 38 minutes Administrator of TKYSM  
Semi structured interview  

11/06/15 Mahasarakham University 3.00 pm 3.30 pm 30 minutes Academic  
Semi structured interview  

17/06/15 Mahasarakham University 2.00 pm 2.30 pm 30 minutes Academic 
Semi structured interview  

6/07/15 Mahidol University, Bangkok Thailand 8.00 am 9.00 am 1 hour Academic 
Semi structured interview  

6/07/15 Mahidol University, Bangkok Thailand 3.00 pm 4.00 pm 1 hour Academic 
Semi structured interview 

6/07/15 Mahidol University, Bangkok Thailand 4.00 pm 5.00 pm 1 hour Academic  
Semi structured interview  

23/07/15 Waste separation plant of Mahasarakham University 9.00 am 10.30 am 1.30 hours Operator of waste separation plant of 
MSU  
Unstructured interview  

4/08/15 The Provincial Natural Resources and Environment Office              
(Maha Sarakham Province) 

10.30 am 12.00 pm 1.30 hours External expert 
Semi structured interview  

27/08/15 Mahasarakham University 1.30 pm 2.08 pm 38 minutes Academic 
Semi structured interview  

30/08/15 Tha Khon Yang, Maha Sarakham Province 9.30 am 10.00 am 28 minutes Restaurateur  
Semi structured interview  

30/08/15 Landfill site, Waeng Nang subdistrict, Maha Sarakham Province 12.00 pm 1.00 pm 1 hour Scavenger  
Unstructured interview  

31/08/15 Tha Khon Yang Subdistrict Municipality office 3.00 pm 3.34 pm 34 minutes Administrator of TKYSM 
Semi structured interview 

2/09/15 Tha Khon Yang subdistrict, Maha Sarakham Province 2.30 pm 3.00 pm 32 minutes Restaurateur  
Semi structured interview 

3/09/15 Tha Khon Yang subdistrict, Maha Sarakham Province 3.00 pm 3.30 pm 30 minutes Restaurateur  
Semi structured interview 

4/09/15 Tha Khon Yang subdistrict, Maha Sarakham Province 2.30 pm 3.00 pm 32 minutes Off-campus accommodation owner 
Semi structured interview  
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Table 4.5: Details of the interviews (Continued) 

Date Place Start 
time 

Finish 
time 

Duration 
Time Taken 

Description of Activity 

04/09/15 Tha Khon Yang subdistrict, Maha Sarakham Province 3.30 pm 4.15 pm 46 minutes Off-campus accommodation manager  
Semi structured interview 

04/09/15 Tha Khon Yang subdistrict, Maha Sarakham Province 5.00 pm 6.00 pm 52 minutes Off-campus accommodation owner 
Semi structured interview 

5/09/15 Tha Khon Yang subdistrict, Maha Sarakham Province 2.00 pm 3.00 pm 50 minutes Restaurateur  
Semi structured interview 

5/09/15 Tha Khon Yang subdistrict, Maha Sarakham Province 3.30 pm 4.00 pm 32 minutes Restaurateur  
Semi structured interview 

5/09/15 Tha Khon Yang subdistrict, Maha Sarakham Province 4.30 pm 5.05 pm 35 minutes Off-campus accommodation owner 
Semi structured interview 

5/09/15 Tha Khon Yang subdistrict, Maha Sarakham Province 6.00 pm 6.30 pm 30 minutes Restaurateur 
Semi structured interview 

6/09/15 Tha Khon Yang subdistrict, Maha Sarakham Province 2.30 pm 3.00 pm 17 minutes Minimart owner 
Semi structured interview 

7/09/15 Tha Khon Yang subdistrict, Maha Sarakham Province 
 

2.00 pm 2.30 pm 30 minutes Minimart owner 
Semi structured interview 

07/09/15 Tha Khon Yang subdistrict, Maha Sarakham Province 6.00 pm 6.30 pm 15 minutes Minimart manager 
Semi structured interview 

08/09/15 Tha Khon Yang subdistrict, Maha Sarakham Province 2.00 pm 2.20 pm 21 minutes Market owner 
Semi structured interview 

11/09/15 Tha Khon Yang subdistrict, Maha Sarakham Province 10.00 am 10.30 am 30 minutes Off-campus accommodation owner 
Semi structured interview 

15/09/15 Hua Khua School, Tha Khon Yang subdistrict, Maha Sarakham Province 2.00 pm 3.00 pm 1 hour Academic 
Semi structured interview 

23/09/15 Maha Sarakham Town Municipality 10.30 am 11.30 am 67 min External expert 
Semi structured interview 

31/07/16 Landfill site, Waeng Nang subdistrict, Maha Sarakham Province 1:00 pm 2:00 pm 1 hour Scavenger  
Unstructured Interview 

22/08/16 Waste separated plant of Mahasarakham University 12:00 pm 13:00 pm 1 hour Operator of waste separation plant of 
MSU.  
Unstructured interview 

23/08/16 Recycling trader shop, Maha Sarakham Province 13:00pm 13:30 pm 30 minutes Recycling trader 

Unstructured Interview 
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4.2.14 Data analysis 

The data collected about MSWM was based primarily around conversations – interviews and focus 

groups. Babbie (2010) notes that exploring conversations requires appropriate methods to ensure 

validity and reliability and to ensure the issues of concern are identified. Content analysis is a method 

in qualitative research or social science that studies the content of communications, including 

information, symbols, words or sentences within material that will provide the key elements of data 

useful for responding to research questions (Babbie 2013; Green & Thorogood 2014). It is suggested 

that the researcher needs to analyse the structure of materials, and pull together generic ideas, 

concepts and themes and categorise contents into specific viewpoints (Green & Thorogood 2014; 

Neuman 2012).  

To do this, data were transcribed from audio recordings into text, uploaded to NVivo, and 

subsequently coded into themes. Emerging themes were analysed to develop an understanding of 

the barriers and solutions to MSWM in TKY. Analysis of qualitative research data evaluates, 

interprets and explains the phenomena under investigation (Green & Thorogood 2014). In this study, 

data from all focus groups and interviews were transcribed from the audio files into Microsoft Word 

documents. Transcription turns oral conversations into written text (Liamputtong 2013). Kyale 2007 

(cited in Liamputtong 2013) suggests that the researcher or the interviewer should be the person 

who does the transcribing, because they will be the person who best understands the situation and 

the interviewees. Therefore, all recordings both Thai language and Isan (Isan, a local language is 

only a spoken language) were transcribed into Thai in Microsoft Word by the researcher. 

Word documents were later transferred into the NVivo program, qualitative data analysis software 

designed to assist in the management, and organisation and analysis of imported data. NVivo assists 

the researcher by bringing data together from a variety sources of information (such as documents 

and audio files), to organise and conceptualise data by coding into themes. This provides 

mechanisms to visualise the data, which is very helpful for the final write-up (Edhlund & McDougall 

2012). 

Coding was used to classify conversations from the 34 interviewees’ in-depth interviews and the 

three focus group discussions. Neuman (2012) proposes three steps to develop themes for 

qualitative data. First, ‘open coding’ which involves reading and reviewing all data notes and looking 

for critical terms, then identifying concepts and themes and drafting a code. Second, ‘axial coding’, 

which involves organising all codes into a structure, then identifying major and sub themes and 

concepts by looking for categories of concepts that group together or third, ‘selective coding’, where 

the researcher finishes the data collection process and then develops themes.  

During this research, the researcher used the themes presented in the ISWM framework as a 

guideline for axial coding. The six ‘aspects’ of ISWM technical, environmental, financial-economic, 

socio-cultural, institutional and policy/legal/political, provided the main codes (Anschütz, IJgosse & 
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Scheinberg 2004; Guerrero, Maas & Hogland 2013; United Nations Environment Programme 2009). 

Sub-codes were added within the main themes. This enabled the researcher to capture the key ideas 

within the main themes. Sub-themes or codes were added – selective coding – as they became 

apparent throughout the process.  

4.3 Conclusions 

The combination of qualitative methods (primary and secondary document reviews, observations, 

face-to-face interviews and focus groups) presented in this chapter were chosen to ensure an 

understanding of stakeholders’ perspectives around MSWM in TKYSM. The ISWM framework 

provided the basis of analysis to structure the qualitative data. Key findings are presented in the 

results sections of the thesis in Chapters 5, 6 and 7. 
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Barriers to Effective Municipal Solid Waste Management in a Rapidly 
Urbanizing Area in Thailand 

Abstract 

This study focused on determining the barriers to effective municipal solid waste management 

(MSWM) in a rapidly urbanizing area in Thailand. The Tha Khon Yang Subdistrict Municipality is a 

representative example of many local governments in Thailand that have been facing MSWM issues. 

In-depth interviews with individuals and focus groups were conducted with key informants including 

the municipality staff, residents, and external organizations. The major influences affecting waste 

management were categorized into six areas: social-cultural, technical, financial, organizational, and 

legal-political barriers and population growth. SWOT analysis shows both internal and external 

factors are playing a role in MSWM: There is good policy and a reasonably sufficient budget. However, 

there is insufficient infrastructure, weak strategic planning, registration, staff capacity, information 

systems, engagement with programs; and unorganized waste management and fee collection 

systems. The location of flood prone areas has impacted on location and operation of landfill sites. 

There is also poor communication between the municipality and residents and a lack of participation 

in waste separation programs. However, external support from government and the nearby university 

could provide opportunities to improve the situation. These findings will help inform municipal 

decision makers, leading to better municipal solid waste management in newly urbanized areas. 

1. Introduction 

Municipal Solid Waste Management (MSWM) refers to waste in a solid form, produced in daily life 

from households and non-hazardous solid waste from commercial, industrial, and institutional 

establishments including hospitals, markets, yard and street sweeping [1,2]. Globally, the amount of 

solid waste is increasing due to population expansion, continuous economic growth [3,4], urbanization 

and industrialization [5]. In developing countries, high population growth and urbanization, together 

with rapid economic growth accelerates consumption rates [6]. These patterns have increased the 

generation rate of municipal solid waste and changed the composition of waste [7].  It is becoming   

a burgeoning problem for national and local governments to ensure effective and sustainable 

management of waste. In rapidly urbanizing cities, local governments need to consider the key 

activities of MSWM including; waste generation and separation, appropriate solutions for recycling, 

collection, transfer and transport, treatment and proper final disposal [2,3,8]. Inadequate MSWM 

processes can lead to impacts on human health, living resources and the environment, including 

water contamination, rodents and insect attraction and flooding due to blocked drainage [3,9–14]. 

Impacts on human health include infection transmission, physical injury, non-communicable diseases, 

and emotional and psychological effects. In particular, pollutants from landfill can increase the risk 
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of cancer, birth defects, reproductive disorders and respiratory diseases [15]. In addition, inadequate 

solid waste management systems substantially increase management and disposal costs [4,16]. 

Many municipalities in low and middle income countries use integrated solid waste management 

(ISWM) as the ideal principal concept for their MSWM [16–20]. However, different regions have 

different conditions that require them to determine the best ISWM approach for their situation. ISWM 

has been described as the integration of sustainable management options, for example: waste 

minimization, recycling, composting and other recovery options [19,21]. 

In Thailand, for many years solid waste management has been a topic of heated debate. Solid waste 

management presents practical management challenges for local government. The need for better 

waste management has become increasingly obvious with the rise in population. Many potentially 

good MSWM solutions have been suggested and applied, even if temporarily, in many areas around 

Thailand, such as waste sorting and recycling [22–26]. However, whilst some have met with success, 

most have not achieved their objectives. 

Tha Khon Yang, a sub-district of Kantharawichai, Maha Sarakham Province, in northeast Thailand is 

rapidly changing from a rural to an urban culture. This change has been encouraged partly by the 

presence of the Mahasarakham University which has a large and rapidly expanding staff and student 

body [27,28]. Urbanization has resulted in increased waste production, due to new commercial 

enterprises, accommodation and restaurants. For more than two decades, MSWM has been a 

serious problem for Tha Khon Yang and the problem is escalating. Between 2009 and 2017 the 

volume of waste generated in Tha Khon Yang was estimated to double from 4204 tonnes/year to 8004 

tonnes per year [29]. 

In 1999, the Thai government formally decentralized many functions from central to local 

government [30]. Consequently, the Tha Khon Yang Subdistrict Municipality (TKYSM) has primary 

responsibility for MSWM within its governed service area as identified in the Public Cleaning Act 

B.E.2535 (A.D.1992) and the Public Health Act B.E.2535 (A.C.1992) [30,31]. The TKYSM receives 

revenue from the central government via the Provincial authority, and manages waste through its 

Division of Public Health and Environment. The MSWM system includes collection of waste from 

stationary waste bins by trucks via a municipal ‘kerb-side’ system that then deliver their waste to 

a landfill site [29,32]. In Tha Khon Yang there is only limited recycling of materials that hold value 

(glass, paper, plastic and steel) and this activity is separate from the government’s MSWM system 

[33]. Residents place their waste bins or plastic bags (of mixed waste) in front of their houses or 

at unfixed waste collection points along main roads. There are three waste collection trucks in 

TKYSM that follow a route covering seven waste collection zones [29,32] twice daily from Monday to 

Saturday (4:00 a.m. to 8:00 a.m. and 1:30 p.m. to 4:30 p.m.). Each truck employs three staff; a driver 

and two waste collectors who lift waste bins and bags and empty them into the trucks [33]. 
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Around 10 tonnes of waste per day is transferred directly from Tha Khon Yang to a landfill site 25 km 

away in the same Province. TKYSM pays a disposal fee of 400 baht (US$11.60) per ton of waste to 

the Province [33]. 

At the time of this study the Thai Government released a national waste initiative that included a ‘No 

open dumping’ clause [34]. This clause resulted in the closure of the Maha Sarakham landfill site in 

August 2015. The landfill refused to accept waste from 14 areas outside the Maha Sarakham 

Municipality [33] and Tha Khon Yang was one of these areas. Tha Khon Yang became very polluted 

[35] resulting in a state of emergency. Ironically, the closure of the landfill site resulted in the 

unauthorized dumping of large volumes of roadside waste. 

During this time, TKYSM tried to encourage people to manage waste at the source. A public meeting 

was organized to inform and seek cooperation from the community. However, not many people 

attended the meeting. In a further bid to inform people about the changed service the TKYSM 

delivered a message, using a megaphone, from a moving vehicle. This method failed to reach 

people living in multi-story-complexes or apartments. People were told to manage their household 

waste by separating recyclables, composting organic waste or, disposing of their waste by burning 

it. The outcome of the closure and the failed community engagement effort resulted in a dramatic 

increase of accumulated waste. To reduce waste going to landfill the TKYSM attempted to find space 

to separate recyclable waste. However, the low-lying topography, lack of private land or civic space 

for use or purchase has made this a significant and ongoing challenge [33]. 

The theoretical framework applied in this study follows that of the model of Integrated Sustainable 

Waste Management (ISWM) [36], a model that “allows studies of the complex and multi-dimensional 

systems in an integral way” [8]. This approach incorporates three key dimensions by which to analyse 

a waste management system: first; inclusion of the stakeholders who have an interest in solid waste 

management, second; an understanding of the flow of waste materials from generation points until 

final disposal, and third; identification/selection of aspects that frame the analysis (such as technical, 

socio-political, financial aspects). Application of the model has assisted in isolating barriers to effective 

MSWM in Tha Khon Yang. Clearly defining the barriers may contribute to development of solutions 

to waste problems both in this region and in other in newly urbanized areas in places suffering similar 

problems, leading to better MSWM. 

2. Materials and Methods 

To understand the experiences and attitudes of participants with respect to MSWM in the Tha Khon 

Yang area, and to avoid bias, data was gathered from a variety of sources using a variety of 

techniques [37] including focus groups, in-depth interviews, observation, and site visits. Research was 

conducted entirely in the Tha Khon Yang Sub-district. 

This study represents the views of various stakeholders, including both MSWM service providers 

and users of the service, and some external agents. Stakeholders were chosen according to 
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recommendations from the literature [7,38]. All participants in the study were Thai and over 18 years 

of age. Service providers were selected from the TKYSM, the local authority providing the waste 

management service, including directors, official staff and operational staff. The users of the service 

were people from Tha Khon Yang, including residents (university students, villagers and village 

leaders), and entrepreneurs (owners or managers of businesses in the immediate area). External 

agents included other organizations, academics and experts. 

The Flinders University Social and Behavioural Research Ethics Committee (Project Number 6784) 

approved this study on the 21 April 2015. Approval was granted on the English versions of the research 

instruments. These were later translated into Thai language. 

Fieldwork was undertaken between May and September 2015, and July and August 2016. Firstly, 

the primary researcher met informally with the Director and members of the 

Environmental and Sanitation section of the TKYSM. The Mayor of the municipality was informed 

about the research project. A formal letter and all related documents were sent to him. 

Between May 2015 and August 2016, the primary researcher received invitations to attend six 

meetings concerning waste management in Tha Khon Yang. These meetings had a number of 

purposes; some were high-level managers meetings (e.g., with the Provincial Governor, and District 

Chief Officer) while others were community information sessions. The researcher made audio 

recordings, took written notes, and observed participants. Attending meetings provided the 

opportunity to establish rapport with study participants. 

The primary researcher visited many roads and alleys in villages and communities around the study 

area to view and take photos of waste piles, bins and waste collecting points. The waste collecting 

points were also observed, over days, weeks and months. The researcher also visited the landfill 

site. Figure 1 presents some evidence of pollution. 

    
                             (a)                                                                          (b) 

Figure 5.1: (Manuscript Figure 1) (a) Typical scene of road-side waste in Tha Khon Yang;     
(b) Landfill site of Maha Sarakham Municipality. 
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Between May 2015 and August 2016, the primary researcher conducted 28 face-to-face, semi-

structured interviews with residents, academics, administrators and other organizations related to 

MSWM of Tha Khon Yang (Table 1). 

Interviews took between 20 and 40 min per person. Times differed between stakeholder groups to 

accommodate social and cultural backgrounds of interviewees. On deciding to participate, interviewees 

contacted the researcher and made an appointment. Nonprobability sampling [39] was used for 

participant selection approaches and techniques that are explained below: 

Village leaders: The primary researcher attended a meeting as an observer in Tha Khon Yang 

community. Attendees of this meeting consisted of the Chief Executive of the TKYSM, leaders of every 

village in this sub-district (15 villages) and other leaders in this community. The researcher was 

introduced to attendees at the meeting by the Director of the TKYSM. Volunteer sampling [39] was used 

and four leaders volunteered to participate. 

Entrepreneurs: First, the researcher made an appointment with the Director of the waste 

management section of the TKYSM who knew the area and its entrepreneurs very well. Then the 

researcher and the Director selected three groups of entrepreneurs, namely restaurants, dormitories 

and markets. Purposive sampling [39,40] was used for selecting participants from the list of 

entrepreneurs in Tha Khon Yang which met the criteria of two urbanized zones and three sizes of 

businesses (small, medium and large). The researcher visited these entrepreneurs and administered 

the research instruments. 

Academics: The primary researcher sent an invitation to one to two academics from a university and 

a school ask them to contribute them to participate in the study. The email administered the research 

instruments. A Snowball technique [39] was used. A key academic referred the primary researcher to 

other academics who might be willing to participate. 

Waste Management Administrators: The primary researcher made appointments with Waste 

Management Administrators and other external organizations via workplace secretaries. The 

researcher made a phone call to their secretaries to arrange the administration of the research 

instruments. 

Three focus groups were run, comprising of different stakeholders (waste management operation 

staff, residents, and students from dormitories in the Tha Khon Yang) (Table 2). The three focus groups 

were arranged to be held on separate days and in different places, depending on the stakeholder 

group. Voluntary sampling [39] was used to select local residents from different villages, students 

(tenants) from different dormitories and waste management operation staff of TKYSM. There were 

no more than ten participants in each focus group. Focus group sessions lasted for 60 to 90 min. In 

each focus group session, the research team consisted of the researcher, moderator, note taker, audio 

recorder and organizer. An audio recording of the focus group conversation was made for later 

review. During focus group discussions, participants were guided by the moderator who kept the 
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discussion focused, ensured that everyone participated, and encouraged participants to explain their 

answers. 

Table 5.1: (Manuscript Table 1) In-depth interviews. 
In-Depth Interview Participants Number of Participants 

Residents 19 
Leaders of villages 4 

Restauranteurs 6 

Dormitory owners 5 

Minimart owners 4 

Academics 4 
University lectures of Mahasarakham University 3 

School teacher of Ban Hua Khua School, Tha Khon Yang Sub-district,  

Maha Sarakham Province 

1 

Administrators 3 
Administrators of Tha Khon Yang Subdistrict Municipality  

Others organization that related to municipal solid waste management 2 
Director of the Provincial Natural Resources and Environment Office,  

Maha Sarakham Province  

Waste operator of Maha Sarakham Town Municipality 

 

Total 28 

 

Table 5.2: (Manuscript Table 2) Timetables for conducting focus groups. 

Date Time Focus Group Participants Number of 
Participants 

31 August 2015 (1.30 h) Waste management operational staff of the TKYSM 10 

1 September 2015 (1 h) Students, living in private dormitories in Tha Khon Yang 6 

15 September 2015 (1 h) Residents living in Tha Khon Yang 8 

  Total 24 

 

The audio files generated from the 28 face-to-face semi-structured interviews and three focus groups 

were transcribed by the researcher onto a word processor and later uploaded and analysed for 

thematic content using NVivo software [41]. 

Analysis was undertaken in Thai language to prevent bias or loss of nuance that might arise from 

translated terms or expressions. Salient quotes were translated into English for use in publication. 

The analytical framework for this study was constructed of factors or aspects reported in the solid 

waste management literature and applied by the US EPA (May 2002) [3,42] and Guerrero et al.’s 

2013 cross-national study focusing on developing countries [8]. Thematic aspects of the framework 

include technical, institutional, socio-political, and financial matters. 
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3. Results 

The following discussion includes findings from interviews and focus group discussions. 

The results present the most frequently cited issues. 

3.1 Technical and Physical Barriers 
A well-functioning waste management system allows residents to dispose of their waste in an 

appropriate manner. Components of a waste management system include the facilities and equipment 

used to temporarily store waste (collection bins) or transfer collected waste to its final disposal site [16]. 

The majority of participants’ comments point to problems with the waste management system in 

TKYSM. The following sections explain the key technical and physical challenges to MSWM identified 

by participants. 

At least six waste management issues were raised by survey participants that express how current 

infrastructure is insufficient including; lack of waste collecting points, irregularity of waste collection, 

inadequate waste collection vehicles, limited access to waste bins, alternative to final waste disposal 

and improper waste separation facilities. Also physical challenges including; large volume of waste 

and space limitations. 

3.1.1 Lack of Waste Collecting Points 

The most frequently cited barrier to effective waste management identified by 15 interviewees (54%) 

and all three focus groups (100%) was a problem with non-fixed waste collection points. TKYSM does 

not provide obvious waste collection points for local people. Participants in this study complained that 

they could not find an appropriate location to put their solid waste, that there were an insufficient 

number of collection points, or, points are not sited appropriately, or, that collection points are not fixed. 

“We don’t know where waste is to be collected from.” Operational staff of TKYSM F3 

[Focus group]. 

“People do not know where to put garbage. When they see bins or black plastic bags 

somewhere, they will put their waste there too. The problem is that there is no obvious 

waste collection point.” Restaurateur R4 [In-depth interview]. 

“People who are concerned about waste want to put their garbage in the right place, if 

there are no waste bin points, they probably cannot do the right thing.” Leader of village 

ID01 [Interview]. 

“Now, the waste collection points have been changed to another area; [collection points] 

are always changing.” Market owner M2 [In-depth interview]. 

Many residents refuse to have a bin in front of their home because they fear others will bring their 
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garbage there too, thereby establishing a neighborhood waste collection point, rather than a 

household one: 

“If we leave bins outside, others throw their garbage here too, for example restaurants 

and dormitories. It becomes a very untidy place. And sometimes, some pickup trucks 

bring their waste to this point too . . . Some waste collecting points are too close to a 

community or people. That is not very good.” Restaurateur R5 [In-depth interview]. 

3.1.2 Irregularity of Waste Collection 

Waste collection routes in Tha Khon Yang are divided into seven zones; trucks will collect waste in 

each zone from Monday to Saturday. Even though there is a system of collection routes for each 

truck; they struggle to complete their set tasks each day. The waste collectors are unable to adhere 

to their collection schedule. Waste collection services were a common issue of concern for most 

participants. Not only residents, but staff at the TKYSM also recognized this problem. The second most 

commonly cited issue given by 13 interviewees (46%) and three focus groups (100%) was 

infrequency of waste collection: 

“It is an embarrassment, we could not tell [the residents] the exact day of collecting. We 

have tried to collect every day though.” Operational staff of TKYSM F3 [Focus group]. 

“It smells very bad. So I called them (the municipality) to ask when they could collect the 

waste and how often. They said they were unable to tell me how often that they could 

offer a waste collection service for this dormitory. If it is a severe problem, I can call them. 

It is kind of like they will collect randomly. They cannot tell me the exact day.” Dormitory 

owner D2 [In-depth interview]. 

“Oh! When will they [waste collection truck] come? The waste pile is higher than my head 

already. Sometimes they leave it for 10 days. That is too long. The highest frequency is 

three collection times a month. Especially these days, there is the huge waste pile 

because they have not come to collect. We have a trolley to take it away. It takes about 

2–3 trips a day to move the waste.” Dormitory owner D3 [In-depth interview]. 

“I used to put my garbage bags in front of my restaurant but they weren’t collected. It 

happened again and again.” Restauranteur R1 [In-depth interview]. 

3.1.3 Inadequate Waste Collection Vehicles 

The landfill site is about 25 km from the TKYSM and there is no waste transfer station to take waste 

for sorting. This travelling distance in conjunction with the volume of waste generated each day means 

that waste collection trucks make a few trips per day to the landfill site. Thirteen interviewees (46%) 
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and three focus groups (100%) stated that deficiencies in waste collection trucks (too few or poorly 

maintained) were barriers to effective waste management. Participants claimed that each day waste 

collection trucks are always full before the trucks reach the end of their routes. 

“There are not enough trucks or they are out of order.” Operational staff of TKYSM [Focus 

group]. 

“It seems like one waste collection truck could not collect all of the waste from some 

single dormitories.” Restauranteur R3 [In-depth interview]. 

“They [TKYSM staff] said they have only one truck . . . There was an inadequate number 

of waste collecting trucks to collect [all of the waste from] the route.” Dormitory owner D3 

[In-depth interview]. 

“Currently I have heard that the municipality has the budget but they still don’t have ability 

to buy the truck.” Dormitory owner D1 [In-depth interview]. 

3.1.4 Inadequate Access to Waste Bins 

In TKYSM waste bins are placed at the kerb-side ready for collection by the waste trucks. Eleven 

interviewees (39%) and three focus groups (100%) cited inadequate access to these waste bins as 

one of the main barriers to effective waste management. Waste bins pose a problem for both public 

and private use. The TKYSM in the past provided kerb-side waste bins for public use in the Tha 

Khon Yang community but problems developed (for example, some people took the bins away 

because they were unsightly and smelled bad) and so the TKYSM ceased to provide bins. In the 

absence of a TKYSM waste bin service most waste bins are now provided by private business (in 

dormitories) or by households. These private bins are simple receptacles, such as plastic baskets or 

bins made from old tires. Many people simply use plastic bags. Many respondents mentioned the 

inadequacy of the capacity of the bins placed in dormitories. 

“There are no waste bins [on the kerb-side]. There are only black plastic waste bags. 

When people put them [on the side of the road], waste becomes scattered [because dogs 

and scavengers tear open the bags]. Also, in dormitories the [owner] provides one big 

waste bin on the ground floor. It always overflows; it is not enough.” Operational staff of 

TKYSM F3 [Focus group]. 

“They [the TKYSM] have not provided waste bins for many years. We have to buy them 

by ourselves.” Dormitory owner D1 [In-depth interview]. 
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“We separated waste from our room but there is only one bin downstairs . . . It is a mixed 

bin and it is collected every day but it is full every day and overflows everyday too.” F2 

Student [Focus group]. 

3.1.5 Alternatives to Final Waste Disposal (Burning and Illegal Dumping) 

When the landfill site limited their intake of waste (on the introduction of the Thai government’s no 

opening dumping regulations) TKYSM had no option but to reduce its daily waste by more than 10 

tonnes. Minimizing waste at the source was the only solution. Residents were required to manage 

their waste reducing and reusing, as well as disposing of their own waste by burning or burying rubbish 

on their own land. Four interviewees (14%) talked about alternative methods of final waste disposal, 

as compared to sending waste to the landfill final. Some TKYSM staff suggested that people dispose 

of their waste by themselves by open burning or dumping it on their land. However, not everyone 

can burn or compost their waste (e.g., people living in multi-story complexes or townhouses). 

“Sometimes residents want to [compost or burn waste] but the problem is they have no 

space. It is difficult for them, especially if they live in townhouses.” Restauranteur R2 [In-

depth interview]. 

“They [the TKYSM staff] suggested that we have to dispose our waste; like burning it 

ourselves.” Dormitory owner D4 [In-depth interview]. 

3.1.6 Improper Waste Separation Facilities 

Waste separation is an important strategy to reduce the amount of solid waste going to landfill. It is 

a goal of the managers of the TKYSM to reduce the amount of waste going to the Maha Sarakham 

Municipality landfill site because dumping is costly. In addition, the operators of the landfill are limiting 

the amount of waste they will accept from TKYSM. This means waste separation is an important 

element of waste management for this local government. However, there is no formal waste 

separation process in place. Rather, informal systems have emerged: 

“They (waste collectors) try to select recyclable waste on the truck too, after our house 

keepers have already taken some.” Dormitory owner D3 [In-depth interview]. 

Participants in this study were cynical about going to the effort of separating their own waste. 

“I have noticed the waste collectors throw the waste bags to the truck, then every waste 

type [recyclables and landfill] are put together anyway.” Market owner M4 [In-depth 

interview]. 

3.1.7 Volume of Waste 

Nine interviewees (32%) and three focus groups (100%) stated that the sheer volume of 
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accumulated waste is a primary barrier to effective waste management for the TKYSM. 

“Sometimes the waste pile is suddenly high, about my waist, within only a day. I guess it 

comes from the alleys around here.” Restauranteur R6 [In-depth interview]. 

“Now we just collect waste to take it to the disposal site. Sometimes people leave their 

waste bags after the waste collection truck has already gone (laugh) . . . There is a lot of 

waste. Sometimes there is a big pile of waste in front of the dormitory. Each pile is around 

2–3 tonnes. We could not collect all of it, we collected it but people dispose of waste again. 

It’s like a cycle, repeated again and again. It is a lot of waste.” Operational staff of TKYSM 

F3 [Focus group]. 

3.1.5 Space Limitations 

Seven interviewees (25%) and one focus group (33%) mentioned the lack of space for waste 

disposal. The Tha Khon Yang area is flat land with the Chi River running through it. There was a 

significant flood in 2011 that covered much of the sub-district, indicating that most of the land is not 

appropriate for a landfill site. Some people said that the limitation of space is an obstacle for managing 

waste near their residence or place of work. 

The TKYSM nominated public places such as the small forest close to the Chi River, a larger forest in 

the Tha Khon Yang region, and public open spaces as possible sites for a transfer station for waste 

sorting prior to final disposal. However, the public rejected these suggestions. 

“We worked very hard to find a place for a yard for a recycling program. We wanted to 

use the public space for this project and we organized public hearings many times but 

people refused it.” Administration staff ID06 [In-depth interview]. 

Until recently, Tha Khon Yang was a rural area comprising several small villages. Now it has an 

increased population density and several main roads connecting a web of smaller roads and alleys. 

It can be difficult for waste collection trucks to collect waste due to growing traffic congestion. In 

addition, some of the alleys are inaccessible to the trucks. Therefore, trucks collect rubbish only from 

the main or easily accessed roads. This problem contributes to the accumulation of waste. 

One interviewee (4%) and one focus group (33%) mentioned the inability of trucks to easily access 

collection points due to poor condition of roads, limited access to narrow sites such as alleys, and 

traffic congestion. 

“There are dormitories located in small alleys. We have tried to collect the waste there, 

however the truck could not get in. That causes the [waste accumulation] problem.” 

Administrator staff ID05 [In-depth interview]. 
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“Traffic is the obstacle; [the waste collectors] went [to collect waste] in the morning. [This 

makes it hard for the waste trucks to stop to collect kerb-side waste]. There is a lot of 

traffic. This is the same every day. Small alleys are especially difficult, because they are 

narrow.” Operational staff of TKYSM F3 [Focus group]. 

3.2 Organizational Barriers 
Many participants indicated that organizational barriers stand in the way of effective waste 

management. Five key organizational barriers to effective MSWM in TKYSM include problems for 

the local authority such as lack of planning, strategic direction, and management (including lack of 

training) and poor communication between TKYSM staff and the community. 

3.2.1 Lack of Planning and Strategy 

Planning is normally the first step for designing or developing MSWM [3]. Many participants 

mentioned poor planning when they talked about challenges to waste management in TKYSM. The 

director of TKYSM knows that MSWM is a challenge for this area. TKYSM tries to follow the plan 

from the Maha Sarakham (Provincial) Administrative Organization, however some experts, 

academics and entrepreneurs suggest that good planning and a strategy for MSWM is absent in TKY. 

Eleven interviewees (39%) and one focus group (33%) mentioned “lack of planning and strategy”. 

“The policy [of waste management] needs to be clear and earnest, and immediately able 

to be applied. Action [from the] top down, [and] from the bottom up. Why doesn’t the 

operator [management of waste in TKYSM] think about this and implement the cycle (of 

MSWM) from the beginning?” Academic ID13 [In-depth interview]. 

“Here, there is no [waste] management. The municipality needs a new vision for waste 

management. For example, waste as energy, waste is a resource. The municipality must 

think outside of the box. They could build a biogas plant from the organic waste. I asked 

the administrator ‘why don’t you do it?’” External organization ID12 [In-depth interview]. 

3.2.2 Inadequate Policy 

Respondents at the highest levels from within the TKYSM and business people identified policy 

inadequacy as a challenge: 

Four interviewees (14%) but no focus group talked about “inadequate policy”. One of entrepreneurs 

said that the TKYSM should have an obvious policy of waste management. Another suggested that 

an appropriate approach to solve the landfill problem was burning waste from the households. Two 

others talked about the policy of waste management from the entrepreneur’s perspective. 

“I heard from a person who attended the waste management meeting that we need to 

burn rubbish by ourselves.” Dormitory owner D4 [In-depth interview]. 
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“The TKYSM needs to have policy from the top. Like, we have to do this, we have to do 

that.” Market owner M4 [In-depth interview]. 

“It is difficult [to create waste management systems [in dormitories], some dormitories, 

managers are employed to look after the dormitories. They think about the benefit only. 

That’s it.” Dormitory owner D1 [In-depth interview]. 

However, three interviewees from the TKYSM (10% of all interviewees) and a focus group (33%) 

mentioned that the administrators of the TKYSM pay attention to waste problems and claimed that 

they have good policy for MSWM. In addition, the provincial administrative organization also puts 

MSWM as a high priority policy. 

“Policy is not the problem.” Official staff of the Municipality ID14 [In-depth interview]. 

“We (TKYSM) have tried to make a good plan for MSWM and tried to collect waste and 

invite entrepreneurs for the [MSWM] meeting. So we worked so hard.” Administration 

staff ID06 [In-depth interview]  

Poor management/lack of leadership. 

MSWM is a challenge for local governments especially in developing countries. TKYSM is no 

exception. Many participants made comments about the inability of the local authority to manage 

the municipal solid waste of TKYSM. Some comments refer to the ability of the Director, and some 

to administrators or staff of the TKYSM. Some participants explained that the political challenges 

associated with these roles, or that staff did not understand their duties or that staff were over worked. 

Nine interviewees (32%) and one focus group (33%) mentioned lack of staff capacity and staff 

numbers as a barrier to MSWM. Lack of staff capacity was relevant to all levels from the performance 

of senior management down to street workers. 

“The staff don’t understand their duties clearly, because they have to respond to so many 

issues . . . health, [supervising] public health volunteers, Health Promotion Hospital and 

so on.” External organization ID12 [In-depth interview]. 

“Our operational staff for waste collection and cleaning need to do other jobs too. 

Moreover, they are also responsible for managing many cases of waste and wastewater 

problem. They also need to manage the budget, procure, bla, so many things, but there 

are only two employees [two official staff of the Division of Public Health and Environment 

of TKYSM]. As a director, I have to look after all of this. . . Inadequate staff and vision of 

the administrator are the problem. Policy is not the problem.” Official staff of the 

Municipality ID14 [In-depth interview]. 
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3.2.3 Lack of Engagement with Programs 

To teach people that waste has a value, the TKYSM arranged some practical programs to assist its 

community to manage MSWM. These programs included earthworm composting and a waste bank 

(the buying and selling of recyclable waste in schools). However, the programs were introduced only 

to a few households or schools and are no longer active. When asked about programs for MSWM, 

TKYSM staff and villagers responded that there were some programs provided by TKYSM but that 

these were not helpful and that the programs offered were not what was expected. Some residents 

and the administrator from the TKYSM indicated that there were also some programs designed to 

develop waste management capacity by taking members of the community to visit and see good 

practice examples of for waste management facilities in other local organizations. Three interviewees 

(11%) and all three focus groups (100%) mentioned that the community were disengaged from these 

programs. 

“Yes, yes, we went to Rayong Province and we visited waste projects that cost 20, 200, 

300 million [baht]. It is impossible to build those plants in our area. I prefer to see projects 

in villages that are similar to our villages; projects that could feasibly be applied.” 

Residents F1 [Focus group]. 

“We used to have earthworm compost project in our community. Eventually, villagers 

didn’t add food waste to the pit but they add some leaves instead. It is incorrect. Then 

those earthworms die. There are some places that villages still have earthworm projects.” 

Administration staff ID05 [In-depth interview]. 

“The waste bank project in our school has stopped, we could not run it.” School teacher 

ID15 [In-depth interview]. 

3.2.3 Poor Communication 

A year prior to the closure of the waste disposal site in a bid to prepare the TKYSM, Maha Sarakham 

Municipality announced that closure could happen at any time. When the landfill site did close the 

TKYSM tried to inform its community about the repercussions. However, disseminating information 

to the urban community in Tha Khon Yang using outdated methods such as inviting people to public 

meetings or transmitting messages by megaphone from a moving vehicle were   not successful. 

Poor communication was the most commonly cited problem raised by entrepreneurs. There were two 

major issues within poor communication, which are as follows: 

• Lack of information 

Eleven interviewees (40%) and three focus groups (100%) mentioned that “lack of information” is an 

issue for effective MSWM for this municipality. 
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“We need to have an explanation, we need some information to inform us how to discard 

waste and how can we manage waste.” Restaurateur R1 [In-depth interview]. 

• Inappropriate media 

 

Nine interviewees (32%) and one focus group (33%) mentioned that “inappropriate media” was used 

to inform residents about how to manage their waste in TKY. The information dissemination methods 

proved ineffective in reaching households and residents. 

“I heard that [the announcement] but I didn’t understand what they said. Because it was 

the announcement by the car and it was driving past . . . The announcement might not be 

heard. They only came one time, and so quick . . . What are they talking about? About 

the waste, maybe”. Restaurateur R4 [In-depth interview]. 

3.3 Social-Cultural Barriers 
Community participation and awareness are linked directly to MSWM problems. The literature 

suggests that encouraging people to participate will increase awareness, input and reception [3]. Here, 

socio-cultural barriers—those social and cultural factors that determine people’s activities—refer to 

lack of participation, poor co-operation and negative attitudes of residents. 

3.3.1 Lack of Participation 

Participants in this study claimed that the community was not disposing of rubbish appropriately (e.g., 

failing to separate waste) and failed to engage in government initiated special meetings designed to 

instruct people how to manage their own waste to reduce the amount taken to landfill. Participants 

also claimed that the public ignore instructive kerb-side signs evidenced by the wide-spread practice 

of rubbish dumping. Respondents claimed this lack of engagement is a barrier to waste management 

in the TKYSM. 

• Lack of engagement with waste separation activities 

Seventeen interviewees (61%) and all three focus groups (100%) mentioned a lack of engagement 

with waste separating activities. 

“[Everybody] including students in the dormitories- they do not separate waste. They just 

throw garbage away.” Restaurateur R3 [In-depth interview]. 

“I used to provide separate bins for students [tenants] but they did not separate their 

waste. Now housekeepers [in the dormitories] separate the waste.” Dormitory owner D1 

[In-depth interview]. 

• Lack of attendance at community meetings 

The TKYSM ran a series of meetings for different villages on the topic of managing domestic waste. 
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Six interviewees (21%) and two focus groups (67%) talked about people not joining these TKYSM 

meetings. Many entrepreneurs did not participate in the meetings for different reasons such as being 

“too busy” or considering that “it is useless to attend” or for “no reason”. 

“When the municipality invited us for the meeting, we could not go because it was 

scheduled for 9 a.m. Many shop owners and employees could not go. At that time, every 

shop is busy and we have to get our shops ready to open.” Restaurateur R6 [In-depth 

interview]. 

“I didn’t go [to the meeting], let them [the TKYSM staff] think by themselves. Even if we 

attend the meeting, they won’t follow our suggestions. They [the TKYSM staff] just need 

us to attend. They will do what they want anyway.” Dormitory owner D1 [In-depth 

interview]. 

• Failing to observe signs 

Two interviewees (7%) and a focus group (33%) suggested that many people in the community 

ignore [locally constructed] signs instructing, “do not litter” or “do not put your garbage here”. 

“Lack of participation of entrepreneurs is a significant problem: restaurants, dormitories, 

especially dormitories. This morning I have just put up the sign [‘Please do not litter in 

this area’]. I also cleaned the scattered waste around the kerbside not far from my 

restaurant] after the waste collection truck had collected. Then, by late morning, there 

were some people who had put the waste there [the same place]. Also some waste 

pickers had scattered the waste there [the same place] again.” Restaurateur R4 [In-depth 

interview]. 

3.3.2 Lack of Co-operation 

Some participants talked about the conflict between the TKYSM and the Mahasarakham University 

and who should take responsibility for waste collection along the main roads leading to the University. 

Some participants mentioned a lack of participation by private businesses. Twelve interviewees 

(43%) and three focus groups (100%) mentioned poor cooperation. 

“The cause of problem is that there is a conflict between the university and this 

municipality, which is a barrier. If the municipality [TKYSM] cooperated with the university, 

this problem would have been solved a long time ago . . . there is a public area, but the 

municipality said it belongs to the University. But the municipality has the responsibility to 

look after this area. So if the municipality [TKYSM] doesn’t want to do it, they have to 

transfer this authority to the University.” Dormitory owner D1 [In-depth interview]. 

Some mentioned poor cooperation between dormitory owners and residents. 



 

 

113 
 

“We provided the separate waste bins but they are useless, residents don’t separate their 

waste; all the bins are used for mixed waste. So it doesn’t matter which color they are.” 

Dormitory owner D2 [In-depth interview]. 

3.3.3 Negative Attitudes 

Participants mentioned that a barrier to MSWM in the Tha Khon Yang area was related to the 

negative attitudes of people including residents (and students), entrepreneurs and local municipality 

staff. Lack of concern; blaming others; and believing waste management is unsolvable are examples. 

• Lack of concern for waste management 

Answers given by study participants illustrate a lack of understanding of how individuals contribute 

to MSWM. Common perceptions were: that business owners do not contribute a significant amount of 

waste (18%), that people don’t care about pollution (14%) and that people have no time to manage 

waste (11%). 

“Even through people were educated about waste management they were not concerned 

about it. That is because the habit of Thai people is just ‘take it easy’. Most Thai people 

are like that. We do not exactly love our environment, I think. Unlike some countries that 

have experienced a disaster, like Japan, for example. They are really concerned about 

their environment.” Market owner M1 [In-depth interview]. 

“I cannot do that [dispose of my waste thoughtfully], I do not have time. And there is not 

a lot of sellable waste. For others [waste pickers], that is their job, let them have their job.” 

Market owner M2 [In-depth interview]. 

• Blaming others 

Eleven interviewees (39%) and two focus groups (67%) blamed others for bad behavior with respect 

to waste management. In response to the question about who should be responsible for making the 

changes for the better MSWM some participants replied as follows: 

“Our waste is dry waste. Nowadays it smells because of waste from others, for instance 

the noodle shop, they will throw their waste here around 1 am. The smell is not because 

of our market waste.” Market owner M2 [In-depth interview]. 

“It is because the big dormitories, they produce a lot of waste. There is not a lot of waste 

generated from our village.” Restaurateur R3 [In-depth interview]. 

• Insolubility of the problem 

Seven interviewees (25%) indicated that they thought that the waste problem is too difficult to solve 

because it is not possible to change the behavior of people. 
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“Waste producing behavior cannot be changed. This is Thailand. We always discard 

waste. But if it is about waste separation, we can do that.” Market owner M4 [In-depth 

interview]. 

“It is difficult to change children’s behavior. They have no discipline. For example, if there 

is a bin, they will throw their rubbish to the side, not in the bin. This is the habit of children 

now-a-days.” Teacher ID15 [In-depth interview]. 

• Insufficient communication 

Nine interviewees (32%) mentioned communication problems between entrepreneurs and their staff 

or between tenants and owners of dormitories. If entrepreneurs do not set rules or provide guidance 

for staff, it is difficult to control the waste management practice in these places. Communication 

problems emerged between the restaurateurs who generate organic waste and farmers who want to 

use it. There were allegedly agreements made between some restaurants and farmers but farmers 

were reneging on their deal. 

“Many people used to ask me for my food waste [for example, farmers who would feed their 

livestock]. But they didn’t come to get it.” Restaurateur R1 [In-depth interview]. 

“Last year the town [Maha Sarakham] municipality stated that the waste management 

system has to be prepared because the disposal landfill will be closed whenever. That 

was a warning. About a month before the landfill was closed, the TKYSM was informed 

about the closure again. But the TKYSM didn’t tell any [local] entrepreneurs. We got a 

letter about one day before the landfill was closed. We have to manage our waste by 

ourselves, they won’t collect the waste. And the day after, 12 August they [TKYSM] 

distributed an invitation letter at 5:00 a.m. to attend a meeting about waste at 9:00 a.m. the 

same day. I don’t know how many people attended the meeting. I didn’t go.” Dormitory 

owner D1 [In-depth interview]. 

“The staff usually peeling the fruits here and they didn’t care. But I cannot do anything 

about this sometimes, I tried to tell them. Sometimes, we need to let it be.” Restauranteur 

R2 [In-depth interview]. 

“If I tell them [tenants] to [separate waste], will do it or not? Hmm . . . I am not sure. 

(Laugh)” Dormitory owner D2 [In-depth interview]. 

3.4 Financial Barriers 
To create a MSWM system it is necessary to consider financial factors. This refers to waste fees, 

including the public’s ability and willingness to pay and the ability for the collection of fees by the 
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municipality; and it also refers to the public’s attitude to the value of waste. The majority of participants 

indicated that financial constraints are one of the major barriers to effective solid waste management 

of TKYSM. There are three main financial barriers; waste management fees; the assumption that 

waste has no value; and that overall, there is insufficient external funding. 

3.4.1 Waste Management Fee Collection 

TKYSM does not have a clear fee system for waste collection services. Normally, commercial 

businesses pay a fee (tariff) at the TKYSM office annually or monthly with different rates that depend on 

the type of business. Every household pays a tariff to the TKYSM of 10 to 30 baht (US$0.29 to 

US$0.87) per month (depending on the size of the household). In this study fees were the most 

commonly cited financial issue. Nine interviewees (32%) and one focus group (33%) stated that fee 

collection was a barrier for effective MSWM. Most participants said that they were willing to pay the 

waste collection service fee and that the price of the fee was reasonable. However, some people 

refuse to pay the waste management service fee because they claim to manage their own waste and 

do not use the service provided by the TKYSM. Alternatively, some restaurants and dormitories paid 

additional fees to a private waste collector. These respondents said they gave extra money (300–

1000 baht (US$8–$28), per month) to waste collectors to clear waste from their dormitories. 

"In the past the authority [TKYSM] collected 50 baht [waste collection fee], I think . . . 

They [the authority from TKYSM] hardly come now, it’s hard to get the authority to come. 

Some authorities collected the fees and did not hand them to the council. I heard that 

sometimes no authority collect fee! . . . Some people throw their waste in the field or into 

someone else’s property. Some people have different thinking, they are afraid to pay so 

they decide to throw the waste elsewhere." Restauranteur R3 [In-depth interview]. 

“I give them [waste collectors] 500 baht a month and give them beers [personally] plus 

the tips . . . If you charge per unit, 5 baht per unit, and 10 units. We [normally] pay 50 baht 

per month [to the TKYSM]. I was asked why I paid that much? Some big apartments only 

paid 30–40 baht; I don’t know why, I just gave . . . The fee collector has changed several 

times. They’re scared to come now. ‘They’re afraid they will get scolded.” Dormitory owner 

D5 [In-depth interview]. 

“We had paid 10 baht per month, no problem. And we paid for the bins that are alright . . 

. But, some families have said that they didn’t use the waste collection service; so they 

do not pay the fees as it is not worth it . . . It’s okay if the authority was collecting for the 

fees.” Residents F1 [Focus group]. 

For this issue, the administrator of the TKYSM has said that the normal fee rate is reasonable.  
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“The rate of waste collection fee is normal, so people did not suffer, just 10 baht per 

household.” Administration staff ID05 [In-depth interview]. 

3.4.2 Insufficient Funding 

TKYSM currently pays for the rubbish trucks, maintenance, fuel, collection, and waste disposal. 

Individuals are responsible for providing their own bins. Six interviewees (21%) mentioned that 

insufficient funding is a barrier to the effective waste management for the TKYSM. Some residents 

responded that they thought that the TKYSM might not have adequate funds for effective waste 

management. However, the TKYSM indicated that there was enough funding for MSWM. Funds come 

from the annual payments for waste management from the central Thai government, together with 

the fees paid by residents and businesses. In addition, the Department of the National Resources 

and Environment Office of Maha Sarakham, can provide further funding if requested. 

“There might be limitations on the budget [of the TKYSM]. The large number of 

nonregistered population [not being included in the budget]; not enough money. It is 

because the expected volume of waste [that is calculated] is not covered by the budget.” 

Dormitory owner D4 [In-depth interview]. 

“It is difficult to encourage villagers to participate. We [waste administration of the TKYSM] 

have arranged waste projects every year, but it seems like we wasted money.” 

Administration staff ID05 [In-depth interview]. 

Two staff from TKYSM (67%) claimed the budget was sufficient for MSWM: 

“We have enough money [for MSWM].” Administration staff ID06 [In-depth interview]. 

A number of business people indicated they have considered providing different types of bins for 

their apartments. However, they have not yet because they are waiting for [general] local economic 

improvement. 

“The business is not good so this [changing the bins] cannot be done now because the 

economy is terrible. We want to do it [change the bins’ color]; but we need to wait for the 

right time.” Restauranteur R2 [In-depth interview]. 

3.4.3 Waste Has No Value 

Waste is valuable if there is a demand for discarded materials. Waste separation is the first step. For 

example, waste is of value to waste pickers who sell recyclable materials, and to farmers, who can 

turn organic waste into compost or feed for their stock. However, some participants from commercial 

businesses do not separate waste because it has no value to them, and waste separation takes 

time. Five interviewees (18%) suggested that “waste has no value”. Such a perspective is another 
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barrier to the effective waste management for the TKYSM. 

"I do not have time to collect it [recyclable waste], I rarely do it. There is not much to 

collect. For others [waste scavengers], that is their job; they have to make a living." Market 

owner M2 [In-depth interview]. 

"The value [of recyclable waste] is little. It could be 30 baht to 40 baht, it is cheap. Five 

bottles, two baht per a kilo. They are light and it takes a long time to collect. There are not 

many of them, so I let the housekeeper take them. I don’t want them." Dormitory owner 

D3 [In-depth interview]. 

3.5 Legal and Political Barriers 
Many participants indicated there were legal-political barriers to effective solid waste management. 

Inadequate and weak legislation and conflicting interests were cited as such barriers. 

3.5.1 Inadequate and Weak Legislation 

Four interviewees (14%) and a focus group (33%) mentioned that “inadequate legislation” was a 

barrier to effective waste management for the TKYSM. One entrepreneur noted that there are no 

rules for waste management in some dormitories. Another mentioned the weakness of the regulation. 

Some villagers highlighted that because punishments for dumping rubbish are inadequate or weak, 

this behavior continues. 

“The TKYSM needs to have rules [about waste management], more obvious rules to 

guide the residents. What do they want us to do? We need to help each other. They need 

to set the rules and we must follow the rules.” Market owner M3 [In-depth interview]. 

“For example, even they [the TKYSM] have the rules, however people still do the same 

[wrong thing]. People are not afraid to be fined . . . ’If you discard the garbage here, you 

will be fined for 500 baht’; nobody follows that because the writer just wrote the sign but 

has never fined anyone. Don’t be afraid, you will never be fined.” Restauranteur R5 [In-

depth interview]. 

3.5.2 Conflicting Interests 

Interviewees noted that political problems could be as barriers to effective waste management. 

Individuals elect to fill administrator positions in local organizations and residents vote. Four 

interviewees (14%) but no focus group suggested that the elected administrator in order to protect their 

position avoid conflict. This holds true for politicians too. Respondents thought politicians were afraid 

to make decisions about waste disposal sites that were unfavorable with residents or the community 

because they will not be re-elected. 
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3.6. Population Growth 
With the increasing size of the TKYSM population there is a concomitant increase in the amount of 

waste. There are permanent and non-permanent residents complicating this matter. The budget 

TKYSM receives from the Thai central government covers only permanent residents. This anomaly 

was noted and that TKYSM’s budget needs to be supplemented for non-permanent residents who 

put pressure on the existing system. Nine interviewees (32%) and a focus group (33%) talked about 

“population growth” as a barrier to effective waste management for the TKYSM. 

“There were too many non-registration populations (temporary population), so the budget 

would not be enough. Also the amount of waste would not be calculated correctly.” 

Dormitory owner D4 [In-depth interview]. 

4. Discussion and Recommendations 

The in-depth interviews, focus groups, observations and secondary data, all point to participants not 

being satisfied with the waste management service from the TKYSM. A SWOT analysis of the 

results, highlight two main factors for the TKYSM to consider, internal factors and external factors 

[43,44]. Table 3 presents an overview of the SWOT analysis. 

4.1 Internal Factors 
Internal factors including technical aspects of MSWM, organizational aspects (staff, policies, plans and 

strategies), and funding relating to what is happening within the TKYSM. 

4.1.1 Insufficient Waste Management Infrastructures 

The first internal barrier to overcome is the ineffective MSWM system, the service provided by 

TKYSM including the waste collection, transfer and disposal. 

Infrastructure for of waste operations is lacking (not enough waste bins, waste collection services, and 

waste collection vehicles). No separation bins are provided; people leave waste in plastic bags 

beside roads. Some households purchased waste bins but then others used these bins too. People 

do not know where to put their garbage because there are no fixed waste collection points or times 

for garbage collection. The TKYSM tries to solve the problem on a day-to-day basis. The waste 

collection staff collect waste every day but there is still an accumulation of waste. This causes 

pollution and nuisances such as odor, an increase in disease vectors (flies and dogs) and 

unsightliness. While the TKYSM has a plan for waste collection routes; waste collectors or staff do 

not follow the plan because the trucks are usually full before the end of the routes, or the trucks 

cannot enter some of the route. 

  



 

 

119 
 

Table 5.3: (Manuscript Table 3) SWOT analysis for MSWM in Tha Khon Yang Subdistrict 

Municipality 

 Positive Negative 

In
te

rn
al

 

Strengths Weakness 

Good policy 

Enough budget 

Location is not too far from the disposal site            
(25 km approximately) 

Weak strategy 
Weak and inadequate regulation 
Lack of planning 
Insufficient waste infrastructures (waste bins, waste 
collection points, waste infrequency waste collection, 
waste collection and transfer vehicles) 
Waste fees collection system 
Lack of information system and training program 
Lack of staff capability 
Staff have too great a workload 
Lack of systems to ensure that staff are rotated 
through a range of job roles 
Political influence at the organization level 

Ex
te

rn
al

 

Opportunities Threats 

Funding from central government 
National and provincial levels have policies that 
support waste management and also be the driver for 
the TKYSM to develop better MSWM 
Mahasarakham University could support training or 
knowledge 
Peoples’ concern about waste problems 

Lack of control over operation of disposal site (the 
TKYSM did not operate or control the waste disposal 
site, it is owned and operated by another 
organization) 
Flat land and flooding location 
Poor cooperation from residents (especially 
entrepreneurs) 
People are unwilling to separate waste at source 
Increasing population and economic growth may 
increase consumption and waste 
Low value (price) of recyclable waste 

 

4.1.2 Organizational Barriers 

Opportunities for improvement in organizational structure to create more effective MSWM are 

discussed below. 

4.1.3 Communication 

The TKYSM needs communicate more effectively by providing clear information to people 

encouraging them to take some responsibility for waste management in their households and 

businesses. Additionally, people need to understand that actions of individuals influence how the 

system works. TKYSM should communicate using methods that will reach different groups in the 

community. 
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4.1.4 Staff 

The directors of the TKYSM have policies to support better MSWM. However, strategies to put these 

policies into action are weak. It is important for organizations to work together to improve 

implementation of strategies. Staff numbers and capacity within the TKYSM is a weakness. MSWM 

is but one responsibility in the sanitation and environmental section of the Public Health Division of 

TKYSM. There are only two official staff with too many responsibilities; their roles also cover 

environmental sanitation, health promotion, and occupational health. They fulfil roles of sanitation 

inspector, public awareness trainer, they attend to administrative tasks in the office and do fieldwork 

[45]. Employees have insufficient education to conduct their work. The operational staff are also 

required to respond when other sections of the TKYSM call on their assistance. 

4.1.5 Information 

It is difficult to make reliable decisions on an appropriate waste management system without 

appropriate information. There is little data collected. Details of waste collection was being recorded in 

handwritten notebooks that are not considered to be of high importance. For example, when asked for 

these records, staff could not find one of these notebooks. There are other missing records, including 

historical records and reports. There is limited data upon which to base decision-making. It is not 

possible currently to identify trends in change of volume of waste, seasonal variations, type of waste 

and so on. There is no database to inform managers. Related databases are scattered across 

institutions that have conducted relevant studies, such as Mahasarakham University and Maha 

Sarakham Town Municipality, suggesting that a cooperative strategy to collate this data would be 

successful. 

4.1.6 Financial Barriers 

Finance is an important issue for MSWM [3]. It was found that financial problems were common 

among waste processing facilities, including imbalances between revenue and expenditure [16]. 

Like many Asian cities, TKYSM MSWM budget is spent on collection and disposal rather than 

supporting waste minimization at the source [46]. Troschinetz and Mihelcic found that finance is one 

of the three biggest barriers for developing a recycling system in developing countries; on the other 

hand, household economics is one of the smallest barriers [47]. 

Many residents are willing to pay for waste collection. Some people said that they would still be 

willing to pay more if the service improved. TKYSM has a problem with irregularity of collecting fees 

complicated by variation in price charged to different users of the service. The TKYSM needs to 

develop an appropriate rate and a payment system that is convenient for residents. 

Notably, the staff of TKYSM said that they think that there is enough money for waste management. 

However if the MSWM system is to be improved, staff consider that waste management demand 

more of budget. Funds allocated by the Thai government could be used to undertake training projects 
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within the community. However, accessing these funds requires staff capacity to draft and submit and 

successful proposals. The problem is reflected elsewhere; Kotuta and Sobhanaboon found that lack 

of staff capacity in Maha Sarakham Municipality is a cause of waste management and waste 

collection problems. They also reported that a fee system needs to be developed there as well [48]. 

4.2 External Factors 
External factors – those factors not in the control of the TKYSM but that affect MSWM include social 

and public participation and cooperation from other related organizations and policy, legal, political 

barriers, and physical barriers are included. 

4.2.1 Social-Cultural Barriers 

Negative attitudes and behavior of residents could be seen as social and cultural barriers; limited 

waste separation by residents, students and entrepreneurs is a barrier to effective waste 

management. This is a difficult problem because it is only partly controlled by the TKYSM, and is 

compounded by the rise in population, including large numbers of temporary residents. 

In general, people think the value of recyclable waste is very low, so there insufficient incentive to 

separate waste materials. Business people had varied ideas about the value of waste. Some 

suggested that while waste might have value, they still see collection and reuse of waste as not 

worth doing. Mostly, they leave the recyclable waste to housekeepers to collect. The waste then 

becomes worth money to those who collect and/or sell the waste. However, most people think that 

is the quick and easy solution for taking their waste away. 

Implementing successful recycling and composting programs is important work for the local 

government. Getting people to consider the value of waste and think before throwing things away 

can significantly reduce waste volume. “Valorisation” of materials is the basis for all private-sector 

recycling activity, meaning that even if the owner of an item throws it away, it still has some retained 

value [7]. Separating waste into recyclable waste, organic waste, and general waste has been 

successful elsewhere [7,16,23]. Composting particularly is likely to be a good investment in Tha 

Khon Yang because there is much agricultural land. This would require building better facilities to 

compost organic waste. However, researchers have indicated that farmers in Maha Sarakham were 

concerned about inadequate nutrient in organic compost [49]. 

“It is hard to solve the problem” was a common sentiment. “This is the habit of Thai, it is impossible 

to change”. Addressing these attitudes requires input from many sections and the TKYSM needs to 

organize training or education programs to encourage people to be concerned about their waste 

problems and to change their habits, particularly with respect to waste separation. Promotion of public 

participation or education campaigns is needed to encourage residents to separate waste at source 

and to increase the recycling rates [7]. TKYSM needs to understand their residents’ culture and 
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determine suitable solutions to develop a new system that covers the whole process of waste 

management. 

There is a lack of communication between local government and public. Provision of information about 

waste management is insufficient and the format of disseminating information needs modification 

so that people can understand. Lack of awareness of the population was a concern for the 

entrepreneurs. However, based on the students (tenants) and other residents’ focus group, it seems 

there is awareness within some groups about the value of waste separation. These groups indicated 

that they are ready to separate waste if the separating waste system is easy to understand and 

follow. From observations made during the community meetings, the researcher witnessed that 

villages leaders are both willing to participate and are very concerned about waste management. 

4.2.2 Legal and Political Barriers 

There are good policies for MSWM in TKYSM but poor strategies to solve waste problems in the 

area. This makes it difficult for people to understand how to participate or follow the policies of the 

TKYSM. For example, from the attitude of participants it was clear that consideration of waste 

management by businesses is still poor; many businesses have not developed or implemented waste 

management systems. 

The TKYSM claimed they had tried to encourage people to separate waste; however they failed to 

enforce this. This suggests that legal implementation is required. Tightening of laws may encourage 

waste separation, and the TKYSM should establish their own rules to support their system and 

encourage people to participate in the waste management system. 

The political context of local government affects MSWM in many ways [2]. Because the Director of 

every municipality is elected by the public, there is pressure on the Director to make popular decisions 

that will help them retain their role for as long as possible. This makes the implementation of change 

that will affect peoples’ lives challenging, and encourages a status quo. 

4.2.3 Physical Barriers 

Tha Khon Yang area is flat land and flooding is common. It is difficult to find suitable space for waste 

recycling and disposal both because of the geography and opposition from local people who are 

afraid of pollution and who do not trust that waste will be managed correctly. This lack of space is 

identified in the waste management and hazardous waste plan for the Maha Sarakham Province 

(2015–2019); and the requirement for large areas of land for new waste disposal in this area [50]. 

In addition, Malaysia [51] and Vietnam [52] are experiencing population increases in immigration and 

large numbers of unregistered population, and an increase of visitors places like in Bang Saen, 

popular beach in Thailand [53] or in Bali, Indonesia [54], making it difficult to create waste 

management plans. 
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Principally, planning is the first step in designing or improving a waste management system [3]. 

Proper waste collection is an essential function of government authorities. Waste collection is one of 

the key components of an integrated sustainable waste management system and it is one of the 

main functions of urban services [7,55]. Therefore, the TKYSM needs to overhaul its waste collection 

system with a clear plan for MSWM including minimizing waste generation, more efficient and 

effective waste collection, transfer, and transportation to a final disposal site. With the centrally 

managed budget, the TKYSM needs to have a plan to spend money on waste management for the 

long term. Purchase of additional trucks was a common suggestion from residents; however, this 

option will be very costly. Redesigning waste collection routes with increased frequency of waste 

collection or waste transfer points and a waste separation system, together with residential or waste 

separation at source, might mean that the additional truck purchase is not necessary in the short 

term. More immediately, the TKYSM needs to prepare an emergency plan for situations such as 

when the landfill disposal site closes. Currently, methods used to deliver information are 

inappropriate or ineffective. Using appropriate technology (e.g., creating brochures, use of internet, 

emails, etc.) to improve information transfer will require training and human resource development. 

5. Conclusions 

This study has found the waste management system of the Tha Khon Yang Subdistrict Municipality 

cannot support the current increase in waste generation. Opinions from various stakeholders provided 

significant insight for the TKYSM to consider. There are many barriers that the TKYSM must overcome 

including: technical, organizational, social-cultural, financial, legal-political and population growth. 

The findings of this study will help the TKYSM policy makers develop an effective and appropriate 

MSWM for Tha Khon Yang. This study may lead the way to develop a new waste management 

approach and a new waste management system. This new approach could be adapted to other local 

areas in Thailand or other developing countries that are facing similar problems. 
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Solid Waste Management Solutions for a Rapidly Urbanizing Area in 
Thailand: Recommendations Based on Stakeholder Input 

Abstract 

Municipal solid waste is a significant problem, particularly in developing countries that lack sufficient 

infrastructure and useable land mass to process it in an appropriate manner. Some developing 

nations are experiencing a combination of issues that prevent proper management of solid waste. 

This paper reviews the management of municipal solid waste in northeast Thailand, using the Tha 

Khon Yang Sub-district Municipality (TKYSM) in Maha Sarakham Province as a case study. The 

combination of rapid population and economic growth and its associated affluence has led to an 

increase in the use of consumer items and a concomitant increase in the production of municipal 

solid waste. In the TKYSM there is pressure on local government to establish a suitable waste 

management program to resolve the escalating waste crisis. The aim of this study is to provide viable 

solutions to waste management challenges in the TKYSM, and potentially to offer guidance to other 

similar localities also facing the same challenges. It is well established that successful changes to 

waste management require an understanding of local context and consideration of specific issues 

within a region. Therefore, extensive community consultation and engagement with local experts 

was undertaken to develop an understanding of the particular waste management challenges of the 

TKYSM. Research methods included observations, one-on-one interviews and focus groups with a 

range of different stakeholders. The outcomes of this research highlight a number of opportunities to 

improve local infrastructure and operational capacity around solid waste management. Waste 

management in rural and urban areas needs to be approached differently. Solutions include: 

development of appropriate policy and implementation plans (based around the recommendations 

of this paper); reduction of the volume of waste going to landfill by establishing a waste separation 

system; initiation of a collection service that supports waste separation at source; educating the 

citizens of the municipality; and the local government staff, and for the local government to seek 

external support from the local temples and expertise from the nearby university. 

1. Introduction 

Globally, population growth, together with economic growth and associated consumption behaviour, 

has resulted in a significant increase in solid waste production [1,2]. In developing countries, 

managing municipal solid waste (MSW) is a serious problem [2,3]. Urbanisation and increasing 

affluence have resulted in a significant increase in volumes of discarded materials [4–6]. 

The problem of MSW is particularly challenging for large cities in developing countries [7,8] and for 

local levels of government that are typically responsible for managing waste [3,9]. 

MSW is defined as local waste generated by households and commercial and governmental 

enterprises. It includes packaging, food waste, grass clippings, clothing, paper and other solid forms 
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of waste, but does not include hazardous and infectious waste or sewage [3,9,10]. It is estimated 

that the volume of MSW could double from current levels of 1.3 billion tonnes annually to 2.6 billion 

tonnes by 2025 [10]. 

In developed countries, MSW is usually well managed. Often the highly technical and complicated 

methods of dealing with MSW used effectively in developed countries are brought to developing 

countries. However, these solutions are often not sustainable due to lack of capacity and the incongruity 

of trying to establish systems in dissimilar situations [11,12]. 

Municipal solid waste management (MSWM) in developing countries accounts for between 20% and 

50% of local government budgets [3]. Studies show that more than 50% of developing countries’ 

populations lack consistent access to waste collection services [5,6]. Disposal methods often include 

open dumping and open burning [5]. The World Bank reports vast amounts of uncollected waste in 

urban areas; estimates suggest between 40% and 70% of discarded materials remaining uncollected 

[6]. This pollution leads to significant impacts on human health and the environment [4,13]. 

In keeping with global trends, waste generation in Thailand is increasing. From 2008 to 2016, waste 

generation increased from around 24 million tonnes per year in 2008 to over 27 million tonnes [14,15]. 

The Thai Government in recognising the problem released its Roadmap for Municipal and Hazardous 

Waste in August 2014 [16]. The Roadmap was coupled with a devolution of responsibility for MSWM 

from central to local government [17]. The central Thai government transferred functions, budget, 

and personnel to local governments, which means local governments now play a lead role in the 

management of solid waste within their jurisdictions [18]. There is limited data about the specific 

amount of waste generated in individual districts Thailand; however, the Pollution Control Department 

of Thailand reports that the northeast Thailand is generating of highest volume of waste in the 

country [19]. 

However, there are many issues preventing the implementation of a successful MSWM system in 

Thailand. Thai municipal governments are focused on other pressing problems such as water and 

sewage infrastructure, road maintenance, public amenities, and disaster response. Waste 

management is often not the priority [3]. In 2016, it was estimated that of the 7777 Thai local 

governments, only 60% provided a waste collection service. Of this 60%, only two-thirds is 

transferred to sanitary landfill sites [14]. An absence of a functioning MSWM service leads to open 

burning and open dumping and environmental pollution and health issues. There have been public 

protests in Thailand about such insanitary conditions [20]. 

This paper focusses on the Tha Khon Yang Sub-district in the Maha Sarakham Province in the 

northeast of Thailand (Figure 1). Tha Khon Yang (TKY) comprises 15 villages. Maha Sarakham city 

has become an education hub with several universities and colleges, the largest being the 

Mahasarakham University. In the last two decades, five of the 15 villages of TKY have transitioned 

from rural to urban settlements. In the TKY, there are 8400 permanent and approximately 25,000  
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Figure 6.1: (Manuscript Figure 1) Location of Tha Khon Yang Sub-district in the Maha 
Sarakham Province in the northeast of Thailand. (Sources: Esri, USGS, NGA, NASA, CGIAR, 
N. Robinson, NCEAS, NLS, OS, NMA. Geodatastyrelsen, Rijkswaterstaat, GSA, Geoland, FEMA, 
Intermap and the GIS user community Boundaries: GISTA (Geo-Informatics and Space Technology 
Development Agency). 
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temporary residents (students or workers) [21]. As a result of the expansion of the Mahasarakham 

University accommodation and commercial enterprises have spread into the adjacent Khamriang 

Sub-district as well as the TKY. Urbanisation has had the combined effect of increased consumption 

of goods and concentrated the waste that is generated. In 2010 administrators of the Mahasarakham 

University, concerned with the increasing volume of waste produced within its campuses, created a 

zero-waste policy and implementation plan. This plan included additional waste management 

facilities and promotion of awareness of solid waste management approaches for their staff and 

students [22]. The Mahasarakham University introduced recycling banks, waste separation sites, 

and bio-fertilizer production from compost [23]. This reduced the volume of waste going to landfill by 

several tonnes per day. In 2015, the University was recognised by the Green University campaign for 

its commitment by achieving a place in the UI Green Metric World University Ranking [24]. 

The Department of Public Health and Environment in the Tha Khon Yang Sub-district Municipality 

(TKYSM) has responsibility for municipal solid waste. The Department has no formalised or articulated 

policy or plan to guide waste management; nor is there a published strategic plan or vision for future 

waste management. In addition, the TKYSM waste collection team has responsibilities outside of 

waste management. The TKYSM Department of Public Health and Environment, in addition to MSWM, 

is responsible for assisting in the delivery of health promotion initiatives, food safety, vector control and 

emergency response. These functions are carried out by a team of 10 operational and 2–3 

managerial staff. 

The annual revenue for the TKY raised from the contribution from the central Thai government, 

together with fees paid by residents and businesses for waste management is approximately 3 million 

baht (US$94,800—based on 2015 figures). This revenue funds waste collection (the purchase and 

maintenance of trucks, fuel, salaries of staff), and landfill fees for final waste disposal. The TKYSM 

pays a significant proportion of its budget in landfill fees (400 baht (US$11.60) per tonne of waste). 

Currently, the TKYSM provides some large ‘community’ bins, while some residents provide their own 

bins or bags, which are placed randomly on curbsides. There are no fixed waste collection points. 

Twice daily from Monday to Saturday, three waste collection trucks (each with one driver and two 

collectors) service seven zones in TKY. This collection service covers 76% of the TKY municipality 

[25]. Each truck services a different zone. One collects from the off-campus dormitories, the second 

covers rural areas and the third covers the urban area. Each truck follows its own standard route. The 

trucks are not always able to complete one collection cycle in a day because trucks, when filled to 

capacity before their round completion, must go to the landfill site 25 km away. The trucks 

recommence their collection cycle where they left off. However, in the meantime, waste accumulates 

throughout the municipality on curbsides, where it is placed continuously for collection because 

residents have no notification of a fixed collection time. During the collection process, to generate 

extra money for personal profit, the waste collectors try to select and separate sellable items. Of the 
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estimated 15 tonnes of waste generated [26], only 10 tonnes are collected and transferred to the 

landfill. The rest remains in situ as pollution. 

In a bid to reduce the volume of waste going to landfill, TKYSM encourages households to separate 

recyclables and compost organic waste and, at times, has encouraged citizens to burn their waste. 

To date, these approaches have not been successful. The challenges of waste management for 

TKYSM, as identified by a broad stakeholder group ranging from government staff to residents and 

entrepreneurs, are detailed in Yukalang et al. [27]. This study is novel because it presents an overview 

of engagement with stakeholders from a wide range of levels in MSWM. This approach, while strongly 

recommended by UN-HABITAT in Solid Waste Management in the World’s Cities [2], is still often 

overlooked [6,28–30]. 

The aim of this paper is to present solutions based on an understanding of the region and its 

particular waste management challenges. The solutions for this study might be useful for other 

municipalities facing similar problems. 

2. Materials and Methods 

Following the Integrated Sustainable Waste Management (ISWM) framework, this study evaluated the 

current solid waste management system in TKY. The framework recognizes the importance of 

evaluating local conditions and needs and creating place-appropriate solutions [4]. 

ISWM theory recognizes three key components: the stakeholders affected by or engaged in waste 

management, physical or practical elements of the waste management system and an array of 

‘aspects’ that directly affect waste management including political and cultural influences (Figure 2) 

[31].  

To gain an understanding of the MSWM system, the waste management processes from point 

source to final disposal were observed, and primary and secondary reports and data scrutinised. 

In conjunction with site visits, observations, and secondary data analysis to determine the specific 

waste management issues facing the TKYSM, semi-structured, one-on-one interviews and focus 

groups were conducted to further investigate and understand the perspectives of local stakeholders 

[32]. 
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Figure 6.2: (Manuscript Figure 2) Integrated Sustainable Waste Management model (Source: 

Putting Integrated Sustainable Waste Management into Practice, 2004) [31]. 

Following the framework and criteria described by UN-HABITAT stakeholders were identified, 

including service providers, citizens, external agents or experts) [2]. Research instruments, for the 

focus groups and interviews were approved by the Flinders University Social and Behavioural 

Research Ethics Committee (Project Number 6784) in April 2015. Purposive sampling and snowball 

sampling (nonprobability sampling approach) [33–36] were used to select 34 in-depth one-on-one 

interviewees and 24 participants for three focus groups. All participants participated voluntarily [36]. 

Data collection was carried out between May 2015 and August 2016 in the TKYSM, Kantharawichai, 

Maha Sarakham Province. 

In this study, participants were selected to represent a broad cross-section of Thai society across a 

range of different socio-economic groups, including low, medium and high status (Table 1). The 

defining characteristics of participants was employment and education (because they are related to 

income) [37]. Participants with tertiary education and in white collar employment or business 

ownership were classified as high socioeconomic status (SES). Those on low incomes doing more 

menial work were classified as low SES, this includes operational staff and waste pickers. Villagers 

and village leaders are mostly farmers, and although some of them have leadership positions in their 

villages, they do not receive a high income and were therefore classified as middle income. Students 
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were also classified as medium because they have a high education, although low incomes. A number 

of different strategies were employed to identify, contact, or approach potential participants. 

Purposive sampling was the main technique used to identify participants for the structured and non-

structured interview [36]. Interviewees were selected by four different strategies. First, at community 

meetings a senior delegate introduced the research project and invited village leaders to participate. 

Second, the researcher created a listing of establishments (e.g., restaurants, markets and 

dormitories) from two urbanised zones and selected a sample from three different-sized businesses 

(small, medium and large). The researcher visited selected entrepreneurs and delivered the 

research instruments. Third, emails were sent to some known academics asking them to participate 

in the study. The email invitation encouraged these first contacts to forward the invitation to other 

relevant academics with expertise in waste management (snowball sampling). Finally, the researcher 

called secretaries of waste management administrators, inviting the participation of the senior staff. 

On deciding to participate, all invited participants contacted the researcher and made time for 

appointments. The waste operator for MSU was contacted as were the academics, and the recycling 

trader and scavenger. Unstructured interviews were conducted with the recycling trader, the 

operational staff within the university, and the waste picker. To do these, the researcher visited them 

at their workplace and the landfill site, and could interact with them onsite. The strategy used to 

select focus group participants was purposive sampling. Key contacts were asked to suggest 

possible participants who were then approached to ask whether they would be willing to participate. 

Residents from different villages, students (tenants) from different off-campus dormitories and waste 

management operation staff of TKYSM volunteered to participate in the focus groups. Three focus 

groups were run, with up to ten participants each (Table 1).  

Key questions asked of interviewees and focus group participants are shown in Tables 2 and 3. 

Interviews took from 20 to 40 min. Focus groups took from 60 to 90 min. Conversations from both 

interviews and focus groups were recorded using digital audio recording devices. During the focus 

groups, the researcher moderated, and assistants took notes and managed the recording device. 

Audio files were transcribed in Thai language onto a word processor and then uploaded to NVivo, 

qualitative data management software, for coding and analysis [38]. Quotes presented here are well 

articulated responses to questions and represent themes raised by multiple respondents. 
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Table 6.1: (Manuscript Table 1) In-depth interviews and focus group participants.  

List of participants 

Number of participants 
Socio economy 

status In-depth 
interview 

Focus 
group 

Providers    
Administrators of the TKYSM 3  High 

Operational waste management staff of the TKYSM  10 Low 

    

Users    
Leaders of villages  4  Medium 

Restaurateurs 6  High 

Off-campus student accommodation owners 5  Medium 

Minimart Owners 4  High 

Local residents living in Tha Khon Yang area  8 Medium 

University Students, living in off-campus student 

accommodations  

in Tha Khon Yang area 

 6 Medium 

    

External agents and experts    
Academics   High 
University lecturers of Mahasarakham University 3  High 

University lecturers of Mahidol University, Bangkok 3  High 

School teacher from Primary School, Tha Khon Yang 

Sub-district, Maha Sarakham Province 
1  Medium 

Other organizations related to MSWM     
Director of the Provincial Natural Resources and 

Environment Office, Maha Sarakham Province 
1  High 

Waste operator of Maha Sarakham Town Municipality 1  High 

Waste operator of Mahasarakham University1 1  High 

Recycling trader1 1  Medium 

Scavenger in Landfill site of Masasarakham Town 

Municipality, located in Waeng Nang Sub-district, Maha 

Sarakham Province1 

1  Low 

                                                              Total                                   34                     24 
       1 An unstructured interview was used for adding missing information and to avoid bias 
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Table 6.2: (Manuscript Table 2) Key questions for interviews (note: these interviews were semi-

structured, and 3 unstructured interviews were also conducted). 

Number Key Questions for Interviews 

1 How effective do you think the municipal solid waste management is in the TKY (a scale of 1–5 where 

1 is very ineffective and 5 is very effective)? 

2 What are the most successful or best aspects of solid waste management in TKY? 

3 In your opinion, what are the main challenges or worst aspects of solid waste management in this 

area? 

4 What are the causes of, or obstacles for, municipal solid waste problems in this area? 

5 What improvements need to be made in regard to MSWM in the TKY? 

6 Do you think the waste problems affect (a) the environment (b) health of people (c) operational costs 

of waste management (d) other aspects in this area? (these were asked as four separate questions) 

7 What technologies do you think are needed to improve solid waste management in the TKY? 

8 What improvements could be made to the MSWM system? 

9 What is the most important aspect that should be addressed? 

10 What improvements could be made to help you undertake your own role (in the MSWM sector) more 

effective? 

11 Who should be responsible for making these changes? 

 
Table 6.3: (Manuscript Table 3) Key questions for focus groups. 

Number Key Questions for Focus Groups 

1 What are the most successful or best aspects of solid waste management in TKY 

2 In your opinion, what are the main challenges or worst aspects of solid waste management in this 

area? 

3 What are the causes of, or obstacles for municipal solid waste problems in this area? 

4 What improvements need to be made to overcome these problems? 

5 What is the most important aspect that should be addressed? 

6 What is the first aspect that you think it could be done as soon as possible?  

7 Who should be responsible for making these changes? 

 

3. Results 

The results presented here largely reflect respondents’ ideas for solutions to waste management 

challenges in TKY. These are preceded by a brief overview of the site visits and observations made 

by the researcher, which confirm the scale and impact of uncollected and unmanaged municipal 

waste. 

3.1 Observations 
Site visits along the streets of TKY confirmed that pollution from open dumping is widespread and 

common. The photographs show that the population of TKY dispose of their waste onto curbsides in 
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plastic bags, which break apart, and litter scatters into the streets and adjacent spaces. These 

temporary waste disposal sites are unsightly and generate strong odours (Figure 3). 

 

   
                                       (a)                                                                      (b) 
 
Figure 6.3: (Manuscript Figure 3) Typical scene of road-side waste in Tha Khon Yang.        
(a) Urbanized zone 1 (Observed 2/09/2015); (b) Urbanized zone 2 (Observed 25/07/2016) 

3.2 Participants’ Responses 
The majority of participants in this study agreed that solid waste management is a problem for TKY. 

The results suggest that socioeconomic status (SES) (defined here by education and employment) 

had very little influence on attitudes of respondents to waste management. All participants regardless 

of their SES were very concerned about waste management and gave detailed feedback about how 

to improve the MSWM system for TKY. 

When asked, “what improvements need to be made in regard to the municipal solid waste 

management in TKY?”, the most common response across all stakeholder groups related to 

ineffective collection processes that lead to waste accumulation.  In other words, there was an 

emphasis on the technical aspects of MSWM (Figure 4). Lesser consideration was given by 

participants to the institutional and organisational, social-cultural, legal and political, financial and 

environmental and health aspects of MSWM. All quotes presented here are coded from answers from 

the semi structured and unstructured interviews and focus groups. 

The results presented below are organised according to the structure of the ISWM framework in 

Figure 2. The remainder of this section presents the recommendations of participants as to how to 

improve the MSWM system of TKY, arranged according to the Integrated Sustainable Waste 

Management (ISWM) framework. 

3.3 Technical Recommendations 
The technical components (Figure 2), provide a guideline by which to consider the practice of waste 

management. The technical components of an efficient waste system are two tiered. The first tier 
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includes the process for collecting and transferring waste (facilities and equipment). The second tier 

corresponds to waste reduction techniques such as composting, recycling or reusing waste [4]. 

Technical solutions associated with MSWM were the primary focus of participants. Each of the three 

focus groups and 25 (81%) interviewees gave 147 individual quotes dedicated to technical solutions 

(Figure 4). Participants cited solutions about the need for facilities to support waste separation, waste 

containers, waste collection points and more or modified waste collection vehicles. Technical 

solutions also included increasing the frequency of waste collection days, and changes to collection 

routes. Second tier solutions of waste reduction through recycling and composting were also 

mentioned. 

“I am interested in waste disposal and sustainable management systems ... having a 

truck collecting waste every day, different types of waste bins and having junk shops 

buying recyclable items.” ID13 [In-depth interview] 

A restaurateur suggested that changing packaging products was an efficient way to reduce waste 

entering the waste stream, but that this had knock-on effects. 

“Foam [for packaging take-away food items] poses the same problem as plastic, they are 

not bio-degradable. But they are cheaper than the bio-degradable products like 

[containers] made from bagasse [sugarcane]. If we want to use bagasse for food 

containers, we need to raise the price of the food we sell.” R6 [In-depth interview] 

According to Figure 2, ‘waste generation and separation’ is the starting point of the waste 

management system. Many participants (three focus groups and 11 (35%) interviewees), thought that 

a simple and convenient waste separation system for the community was an important solution for 

waste management in TKYSM. The provision of colored or labelled bins to assist waste separation 

would assist people to undertake waste separation at the source. 

“How can we [off-campus student accommodation owners] help? First, we have to 

provide different kinds of bins with attractive signs, and then announce it to tenants. The 

tenants will be then able to understand which bin is for recycling, garbage or food waste.” 

D4 [In-depth interview] 

Compartmentalised trucks allowing for waste separation at the collection point or multiple runs for 

different waste types (e.g., one run landfill, one run recyclables) were also suggested as mechanisms 

to assist in waste separation. 

“Waste collection trucks could have separate boxes for different types of waste.” F2 

[Focus group] 
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“The TKYSM needs to administer an appropriate waste separation system and process 

using separate waste collection trucks for different waste types; also, there needs to be 

waste separation bins for people.” ID11 [In-depth interview] 

“If people separate their waste then trucks could collect food waste one day; and another 

day collect paper or recyclable waste.” ID11 [In-depth interview] 

A number of different ideas about ‘collection’ and ‘transfer and transport’ (Figure 2) were suggested 

by respondents including: clearly identifying waste collection points, improving the frequency, 

efficiency and effectiveness of waste collection; increasing the number of trucks and/or improving 

truck capacity or design. It was also noted that Geographic Information Systems (GIS) modelling 

could help improve the efficient design of waste collection routes. 

“Effective waste collection routes will save time and could expand the system to collect 

waste in every area.” D4 [In-depth interview] 

‘Waste treatment and disposal’ is the final element in the waste management system (Figure 2). 

Currently, TKYM has limited facilities to process its own MSW. 

In terms of tier two solutions to reduce waste, participants identified the need and potential for the 

construction of a waste separation facility, recycling centers and/or community or household 

composting facilities. Several participants and entrepreneurs (from restaurants) saw the benefit of 

changing organic waste to compost and utilising food waste to feed animals. This would result in a 

reduction of waste being processed through the system and lower the volume of waste going to landfill. 

“TKYSM should establish a recycling center for buying recyclable waste.” ID03 [In-depth 

interview] 

“Some communities might have a small composting plant. TKYSM could encourage the 

villagers to make composting on site for each household.” ID11 [In-depth interview] 

According to a staff member from the TKYSM, the municipality plans to develop a pilot waste 

separation and composting project in two villages. Each village will have their own waste separating 

site and local people will be hired sort the waste. This respondent concluded that setting up MSWM 

programs and encouraging local people to separate waste in rural areas would be easier than in the 

urban areas where space is limited. If this pilot project is successful, it could be used as a model to 

apply in other villages. 

“I would start the pilot project with two rural villages. Rural communities will have black 

bins for organic waste and other colored bins for general waste. People could learn to 

manage and separating waste by themselves.” ID05 [In-depth interview] 
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A few participants (4 (13%) interviewees) suggested the Provincial government should identify and 

develop a new landfill site specifically for the TKY. 

“Find space and develop a landfill site for TKY.” ID06 [In-depth interview] 

3.4 Financial-Economic Recommendations 
The technical solutions described above require funding. Two academics and one external expert stressed 

the importance of a suitable budget for further development of the system. The ‘financial/economic’ aspect 

of Figure 2 refers to costs inherent in the operation of a waste management system as well as 

sources of revenue including fees and income generated from the sale of recyclable items. 

A number of ideas were offered by study participants to increase the funds available for advancing 

waste collection and management. 

“Why don’t they [the municipality] collect fees via taxes [like] organizations such as water, 

electricity or other services?” ID11 [In-depth interview] 

Collection of fees from households towards their waste management in TKYSM is ad hoc (see 

Yukalang et al. [27] for details). A solution suggested to improve revenue raising was to give the 

community more power to manage their own waste collection fees. 

Another participant noted that money from selling recyclable waste could be collected and funnelled 

back into MSWM—perhaps via a village waste fund. The potential value of waste, through recycling 

and reuse, was noted by a number of participants. 

“We have to see value in waste; it is a resource; [scavenging] is the kind of work that can 

earn money. In a municipality, if someone knows how to manage [sale of recyclables] 

well, that is money. . . However, to have this, [appropriate management of MSW], 

available space and a proper budget is necessary.” ID10 [In-depth interview] 

“Waste from the newer [wealthier] communities can make more money-people there 

dispose of larger quantities of valuable recyclable waste. On the other hand, people in 

older villages usually separate recyclable waste to sell it anyway.” ID05 [In-depth 

interview] 

3.5 Social and Cultural Recommendations 
Participants identified ‘socio-cultural’ aspects of MSWM in terms of raising public awareness and 

enhancing participation in waste management. Socio-cultural aspects were the second most 

commonly cited solutions. Social and cultural solutions were generated by the three focus groups 

and 21 (68%) interviewees, resulting in a total of 76 individual quotes (Figure 4). 

When asked, “who should take responsibility for waste management?” most participants replied that 

‘everyone’ should take responsibility. In order for improved practices and changes in behaviour, 
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participants explained that a change attitude of TKY citizens to waste and its management is 

essential. Solutions for changing attitudes included increased education, making use of important 

cultural places, implementing rewards and increasing social pressure to do ‘the right thing’. 

“We need to educate people to think that waste can be precious things to change their 

attitudes.” ID01 [In-depth interview] 

“It takes time to install or use social pressure to make people know that it is wrong to 

dispose of waste . . . if someone knows how to manage it well, that is a resource and 

money.” ID10 [In-depth interview] 

With the exception of operational staff and market owners, every stakeholder group suggested that 

education is the mechanism by which to change attitudes. There is potential for the Thai education 

system as a whole to help usher in change, but other key leaders and influential people were also 

identified as playing a role. 

“A person that can reach people such as village health volunteers and staff from primary 

health care centres could educate people. Leaders of villages could inform people using 

basic knowledge.” F2 [Focus group] 

“The [national] Education Department could set waste management as a national issue; 

with every school separating its waste.” ID08 [In-depth interview] 

Some participants were already involved in waste management education, and others (village 

leaders, school teachers and academics) indicated a willingness to be involved in the future. 

“Now, I [school teacher] am starting to train students about waste separation. There will 

be discussion in the classrooms. I will focus on the students by building discipline in 

them.” ID15 [In-depth interview] 

“As I am a leader of a village, I have a special responsibility for waste management by 

informing local residents to separate their waste.” ID02 [In-depth interview] 

Some villages’ host training programs (such as composting, biogas fermentation and establishing 

recycle banks where waste materials are bought and sold) run by municipality staff and academics 

from Mahasarakham University. Through these projects, people learn the value of waste, and as a 

result, reuse, recycle and reduce waste going to landfill. 

Thailand is going through a transitional period where the culture of older Thai people (particularly in city 

areas) is quite different to younger generations. Several university students said that education about 

waste management needs to have impact. 
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“To inform people about waste, it needs to be something interesting. What about a short 

film contest? This would ensure that information can easily reach and inspire students to 

be concerned about waste.” F2 [Focus group] 

A restaurateur (and a dormitory owner) highlighted that temples are an important hub for the people 

of TKY. Ninety-five percent of Thais are Buddhist [39]. Temples provide a meeting place for the 

community and as such can provide a place for learning. 

“I used to write waste management songs for singing in a temple.” D5 [In-depth interview] 

Temples receive recyclable waste as donations and the monks sell on these goods. A participant 

suggested that this practice could be encouraged and expanded. As the monks are respected it is 

likely citizens would bring high quality recyclable items. 

“The TKYSM should ask a temple to be a recycling center. People will bring good 

recyclable waste there.” R2 [In-depth interview] 

Some participants suggested financial rewards and praise as methods as encourage people to 

participate in waste management. 

“How about giving a reward for people who separate waste? If we give recyclable waste 

to the owner of accommodation and in return, they reduce the electricity cost for us, it 

would be nice.” F2 [Focus group] 

“We can also promote it as beneficial for student accommodation to get a five-star award. 

The benefit of sorting waste is earning money back and it is also easier to manage by 

making rules for tenants.” ID09 [In-depth interview] 

3.6 Institutional/Organisational Recommendations 
Solutions for the ‘institutional/organisational’ aspects (Figure 2) are focused on the TKYSM, around 

organisational structure, planning and decision-making, and staff capacity for managing waste. Two 

focus groups and 19 (61%) interviewees mentioned institutional or organisational solutions, with a 

total of 48 quotes focussed largely upon improving municipal staffing matters (Figure 4). For 

example, staff duties are often split across portfolios and waste management is not always the 

priority; employees need to have a better understanding of their roles and responsibilities; staff capacity 

needs to be improved through training or education programs; and there are too few staff. 

Participants identified the need for defined duties within the TKYSM. A mechanism is also required 

to ensure that individual staff fully undertake their specified role: 

“They [the municipality should] require staff to work seriously.” ID10 [In-depth interview] 
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The municipality would benefit from a strong and clear MSWM implementation plan to guide staff at 

all levels, from the director to the collectors, including a clear mandate about staff duties and 

responsibilities. It was also suggested that staff responsible for MSWM should not have other 

responsibilities that take them away from their primary role. 

Developing staff capacity will improve MSWM. It may be that the TKYSM needs to invest in staff 

training. One expert suggested: 

“Private consultants may need to be engaged to train staff appropriately.” ID10 [In-depth 

interview] 

According to some participants, TKYSM is not entirely responsible for finding solutions for its waste 

management problems. One focus group and 14 (41%) interviewees indicated that stronger 

relationships with higher tiers of government and with other organisations is important. For example, 

there is potential for TKYSM to seek support and advice from the Mahasarakham University which 

has implemented a good waste management system. The University could be a model of MSWM 

efficiency and provide expertise to design improved system operations, such as more efficient waste 

collection routes and to build municipal staff capacity. 

“The Mahasarakham University can design and offer new systems for the TKYSM. I do 

understand that the TKYSM has a limited budget, [so, for example] if the university helps 

by giving some suggestions about effective waste collection routes to suit a budget, this 

should include staff requirements and routes required per day.” D4 [In-depth interview] 

In addition to TKYSM’s responsibilities, participants indicated that they thought that higher tiers of 

government should play a role in MSWM because they have a responsibility to assist subdistricts to 

work and plan together. An example of how institutional cooperation might help was suggested by 

the director of the TKYSM, who referred to establishing a new landfill site. 

“We need help from the Provincial Administrative Organisation and the District Office. 

They have power to find space and develop a landfill site. They have more authority to 

create cooperation between sub-district municipalities. How can this happen?” ID06 [In-

depth interview] 

3.7 Policy, Legal and Political Recommendations 
‘Policy, legal and political’ aspects are those supporting conditions that help regulate the proper 

management of waste. Twenty-two opinions from one focus group and 7 (23%) interviewees indicated 

that legal and political factors influenced MSWM and that laws and regulatory frameworks should be 

strengthened. 
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“If they [TKYSM] don’t hurry up and develop municipality law, waste will be difficult to 

manage and control. The best solution is to let people follow the law. Law is important; it 

can do everything. People love laws.” ID08 [In-depth interview] 

“Actually, the law [the Public Health Act A.C. 1992] under Section 3: Waste and sewage 

disposal, the municipality has the authority to dispose of waste in an authorized area. So, 

they need to set rules for waste management. They need to consult lawyers from the 

Public Health lawyer center for establishing the municipality law. And [TKYSM] has to 

follow it seriously and continually.” ID10 [In-depth interview] 

One participant commented on the potential for policy in provincial and sub-district level to bring credit 

to the area: 

“Making a provincial policy might be a remarkable campaign for this province.” R4 [In-

depth interview]  

Several academics gave suggestions to push politicians to engage with MSWM projects, including:  

“We need to encourage them [politicians] as it will help them get votes. Don’t talk about 

environment. Because the politicians will care only about their [re-] election . . . we can 

say ‘If you can keep the town clean, within the next 10 years, people will vote for you.’ ” 

ID10 [In-depth interview] 

Figure 4 presents a summary of the focus of all of the quotes emerging from the unstructured and 

semi-structured interviews and the focus groups, categorised according to the categories of the ISWM. 

 
Figure 6.4: (Manuscript Figure 4) Thematic content of all of the quotes emerging from the 
unstructured and semi-structured interviews and the focus groups, categorised according to the 
categories of the ISWM (policy-legal-and political-based quotes are presented together in the pie 
chart and separated for clarity). 

Measurable, sustainable indicators are presented in Box 1. 
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Box 1: Measurable sustainable indicators for MSWM in TKYSM. 

4. Discussion 

Observations indicate that the MSW in TKY is not being managed appropriately. Tha Kong Yang has 

experienced rapid population and economic growth. It is becoming more affluent [21,40]. This growth 

and prosperity have led to an increase in the use of consumer items which has resulted in a substantial 

increase in the production and volume of solid waste. This presents the difficult task of dealing with 

unmanaged and accumulated waste that is causing environmental, health and aesthetic problems. 

In TKY there is pressure on local government to improve its existing waste management program 

[21,27,40]. 

This study aimed to identify viable solutions to TKY’s MSW problems that may potentially provide 

guidance to other localities in developing countries also facing waste problems resulting from rapid 

change. To do this, the ISWM evaluation framework proposed by US EPA (2002) [4] was used to 

structure the evaluation and help identify solutions to both waste accumulation and waste 

management. It is well established that successful changes to waste management require an 

understanding and consideration of local context [2,41]. Therefore, extensive community consultation 

and engagement with experts was undertaken to develop an understanding of the region and its 

waste issues. Study participants identified an array of different strategies and solutions to respond 

to the equally diverse set of problems associated with waste management. This discussion provides 

an overview of the strategies and ideas (from structural and procedural to practical actions) towards 

Measurable sustainable indicators for MSWM in TKYSM (adapted from the ISWM framework for six target aspects) 
could include: 
Technical aspects: 
- Volume of waste going to landfill is decreased within a short and long term. 
- Facilities for waste separation system are established, including waste containers and waste collection points. 
- A waste separation plant, recycling centre and composting plants are established. 
Financial-economical aspects: 
- Cost of waste disposal to landfill site is reduced compared with previous years. 
- Income is generated from selling recyclable items. 
- Locals or scavengers are hired in the new waste management system. 
- Implementation of a waste collection fee-paying system that easy to understand and complied with. 
Social and cultural aspects: 
- Engagement with, and support from, the community in MSWM (measured by survey). 
- Development of a waste management team or network for monitoring, which consists of local residents, 

entrepreneurs, students with help of TKYSM, schools and university. 
Institutional/Organisational aspects: 
- Production of a well-developed, articulated MSWM strategy and implementation plan. 
- Hiring of adequate staff and implementation of training courses for MSWM. Policy, legal 

and political aspects: 
- Production of well developed, articulated MSWM policy, municipality laws and associated rules. 
Environment/Health aspects: 
- Implementation of an environmental health assessment and monitoring system (longer term). 
- A decrease in the number of people complaining about the MSWM. 
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an improved system and a reduction of unmanaged solid waste currently accumulating in the 

municipality. 

There are many opportunities to improve local infrastructure and operational capacity around solid 

waste management. There is recognition that the current system cannot be sustained, with its focus 

on landfill as the current sink for waste [40]. Waste management strategies need to differentiate 

between rural and urban areas. Strategies emerging from this study are not necessarily highly 

technical or complicated and as such may be implemented with some careful thought and good 

planning. It is important that appropriate technologies are developed for and implemented in 

developing counties. There is compelling evidence that it is ineffective to transpose complicated or 

expensive technology designed for developed countries to developing countries [12,13,41]. 

Presented below in order of importance and urgency are key solutions. Aspects demanding 

immediate attention are presented first, followed by longer-term targets. Key findings are based on 

the outcomes of this study. The key solutions are: development of a municipal waste management 

policy and an associated implementation plan; reduce the need for the landfill by generating a waste 

separation program (including education, infrastructure and economic policy), improving the existing 

waste collection system, and improving the financing of waste management. 

4.1 Key Solution 1: Develop a Locally Relevant Waste Management Policy and 
Implementation Plan 
The TKYSM does not yet have a strategic vision or associated policy for waste management. 

Clear policy for waste management is needed to address both immediate and long-term goals. 

Daichai et al. [42] (p. 1) noted, when referring to another municipality in Thailand, that “the municipality 

has to set a clear policy goal of municipal waste management, short-term, and long-term action plans.” 

Overarching policy should be developed in conjunction with an implementation plan. The US EPA 

“Solid waste management:  A local challenge with global impacts” notes that when it comes   to 

ISWM, government plays an important role in planning, developing, and managing day-to-day 

operation of solid waste management activities [4]. The TKYSM has a duty and the power to manage 

is own waste management system [43,44], and is therefore responsible for developing both policy and 

plans. However, as observed by Amornvivat (2004), many local administrations around Thailand are 

poorly prepared to take on these responsibilities, as many of them are “considerably too small with 

regard to mandatory services” [45] (p. 18). This includes problems with “efficiency of service 

deliveries, absorptive capacity, local autonomy, and financial adequacy” [45] (p. 3). Direction could 

be taken from the Thai Government’s Roadmap [16], and local policy be developed in conjunction 

with partners such as academics from the Mahasarakham University, who can provide both legal and 

technical expertise [3]. A workable implementation plan to address the MSWM problem can be based 

on the key findings outlined below. 
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4.2 Key Solution 2: Reduce the Volume of Waste Going to Landfill by Establishing a 
Waste Separation System 
The Thai Government’s Roadmap states, “communities and municipal authorities are encouraged to 

reduce waste, implement waste sorting at source and dispose of waste in an appropriate manner” [17] 

(p. 14). There is an urgent need to reduce the amount of waste going to landfill from TKY. The landfill 

site currently used by TKYSM is costly and not sustainable in the long term (TKYSM currently pays 

the Mahsarakham provincial municipality to leave waste at this landfill. It is estimated to be more 

than half of the TKYSM’s budget). Establishing a new landfill site is a complex, expensive process 

and likely to be opposed publicly [46]; isolating a suitable site will be challenging [11], as land close 

to the TKYSM is prone to flooding [40]. 

A cheaper, more sustainable option would be to reduce the amount of waste going to landfill. 

Respondents in this study identified enthusiasm for such an initiative. 

It is estimated that in TKY, organic waste (primarily food waste) contributes 60% of waste volume, and 

recyclable waste (resalable waste products including cardboard, paper, plastics and metals) almost 

40% [21,25]. Therefore, waste sorting and separation and the diversion of organic waste and 

recyclables will almost eliminate the need for landfill dumping. 

There are two possible approaches to waste separation. Separation can be accomplished at the 

source, then collected and taken away for reuse or recycling; or, unsorted waste can be collected 

and taken to a waste separation site facility for sorting. An administrator of the TKYSM and other 

respondents in the study prefer the second option. However, finding space to site such a facility will 

be the first hurdle. TKYSM residents are opposed to siting a waste separation facility close to the 

municipality due to concerns over environmental and aesthetic impacts [27]. 

Perhaps a more acceptable approach will be to separate organic waste at the source and for it to be 

transferred directly to end users. However, organic wastes from rural and urban areas will need to be 

approached differently (as illustrated in Figure 5). Smaller facilities for sorting non-organic recyclable 

waste might be accommodated throughout the municipality. 

Should a coloured bin system be implemented to encourage waste separation, it would need a 

companion public information roll-out (Figure 5). Tai et al. [47] indicated that at-source separation was 

significantly improved when accompanied by multimedia advertorials (radio, television, newspapers 

and the Internet). This contrasts with Nixon and Saphores [48], who found that face-to-face 

communication between friends or colleagues was the most effective method of encouraging people 

to recycle. 

In TKY waste accumulation is seasonal. It varies according to the University timetable (e.g., it reduces 

during semester breaks when students vacate), to special events, and with farming calendars. 

TKYSM should also include in any new plans contingencies for emergencies, such as during floods, 

or landfill closure. 
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Figure 6.5: (Manuscript Figure 5) A schematic approach to waste separation components. 
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4.3 Key Solution 3: The Need to Initiate a Collection Service That Supports Waste 
Separation at Source 
Facilitating waste separation at the source has the potential to drastically reduce landfill requirements. 

Viable suggestions for encouraging at-source waste separation included truck modifications (creating 

separate compartments within collection trucks to receive and segregate different types of waste). 

The potentially more efficient suggestion is to collect different types of waste on different days (Figure 

5). The advantage of this second approach is the use of existing trucks rather than requiring 

investment in expensive modification or extra collection trucks. Food waste from restaurants could be 

delivered directly to farmers. In this scenario, the municipality may have a role to pay in providing a 

small truck to transport food waste (Figure 5). The use of restaurant food-waste as livestock feed 

has been successful in other countries either directly [49], or after processing through fermentation 

[50] or dehydration [51]. Given the added expense of processing food waste, it is suggested that 

direct transfer to farmers is the preferred approach. 

Collection routes need to be optimised to assist TKYSM meet collection schedules and to reduce 

costs. Collection and transport of waste is generally the most expensive aspect of MSWM. Das and 

Bhattacharyya (2015) have shown that route optimisation could reduce the collection path length by 

more than 30% [52]. This is supported by the work of Son and Louati [53] who modelled collection 

scenarios using GIS to and substantially reduced collection paths. TKYSM could engage with the 

Mahasarakham University to apply modelling technology to improve local collection routes. 

4.4 Key Solution 4: The Need for Support and Education of the Waste Producers 
Improved citizen behaviours such as waste separation at source and following collection schedules 

requires their engagement and commitment. Respondents in this study perceived a lack of 

engagement resulting from disinterest in the environment [27]. It is clear from the literature that at-

source waste separation only works if the necessary infrastructure is provided [48], and if the system 

is convenient and readily understood [54–56]. 

A common reason given as to why citizens of TKYSM did not separate their waste was the 

inconvenience of the task (e.g., having no time or space for recycling) [27]. This is supported by other 

research which showed that space for storage or distance from recycling centres results in reduced 

recycling behaviour [48]. Therefore, TKYSM should make separation facilities accessible (Figure 5). 

Making available the necessary infrastructure to undertake waste separation will be essential [56]. 

It is also important that residents understand what is required of them and that they are engaged in 

the process [3]. To date, efforts to change behaviour have experienced limited success for the 

municipality, the owners off-campus student accommodation and entrepreneurs [27]. A variety of 

communication tools tailored to end-users’ needs and level of understanding is essential [55]. The 

municipality will need to educate its citizens about any changes to the collection system and service 

(such as the introduction of different-coloured bins or community collection points). 
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Engaging citizens in the development of waste policies and planning may increase engagement in 

the uptake of new strategies [57]. 

To reduce food waste entering the waste stream participants in this study suggested that the TKYSM 

should arrange training for households or businesses about how to compost so as to encourage the 

practice. 

Awarding good waste management behaviour as a strategy to encourage people to engage in 

waste separation activities was an idea proposed by students and some experts. TKY has more 

than 250 off-campus student accommodation facilities which are proving to be points of pollution 

[58]. Awards could include a recycling star-rating for dormitories, or fee reduction for tenants. The 

use of rewards—incentives as regulatory instruments—has been assessed in a number of 

evaluations including Garbosky (1995) [59], and Wilson and Balkau (1990) [60]. The use of ‘carrots 

and sticks’ to manage waste needs to be thoroughly investigated to ensure that the means justifies 

the required end. 

Participation in separation of recyclables is likely to be more successful in low income communities who 

can generate income from the sale of recyclables through buy-back centres or waste banks. Around 

Thailand, waste bank projects have been successful in schools, communities and universities [61,62]. 

A challenge might be to encourage wealthy communities or big businesses to undertake proper 

waste separation of recyclables. A reduced waste collection fee resulting from reduction of waste 

going to landfill might be a mechanism to ensure uptake by higher socio-economic communities or 

businesses [11]. 

TKYSM would benefit from the help of external agencies, primarily the Mahasarakham University, 

seeking assistance from experts in the areas outlined above. The TKYSM directors indicated that 

local people would prefer to listen to the opinions and guidance of new people, possibly because it 

may make the subject matter more interesting or because there is a belief in the expertise offered 

by University staff. Therefore, support from the Mahasarakham University would be very helpful in 

many areas, including the development of a communication strategy to inform people about new 

waste management plans and systems. The benefit of engaging with the local University is that being 

situated adjacent to TKYSM staff will understand the local context. 

There are currently public health volunteers living in TKYSM. These volunteers usually work with the 

primary health care centre (a local government organisation that is separate from TKYSM), sharing 

health information with villagers. Having already established relationships with villages, these 

volunteers could provide a conduit between the TKYSM and village communities. 

A communication breakdown between the municipality and wider community exists. The community feels 

uninformed and complained about methods of communication as being inadequate [27]. To ensure 

better communication between residents and the municipality, local waste management teams or 

centers could be established, overseen by the TKYSM, but staffed by villagers. Such centers may 

help establish a mutual understanding of MSWM between citizens and the municipality. Any planning 

for MSWM in TKYSM should engage the community. There have been many recommendations from 
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participants about improvements to communication between the TKYSM and people in the 

community. These methods include written information (letters or brochures), online technologies 

(mobile device applications), and visual media (short films), all of which would guarantee widespread 

distribution of information. 

4.5 Key Solution 5: The Need for Support and Education of the TKYSM Staff 
There were a number of staffing related suggestions. Respondents thought waste management 

would be more effective if more TKYSM staff were employed. In addition, a clearer staffing structure 

and identification of roles and responsibilities need to be developed. TKYSM should prepare 

appropriate staff training for MSWM. 

The technical skills of personnel employed by municipal governments significantly influence waste 

management systems [63]. It is one of many factors that influence waste collection and 

transportation waste [64]. Waste pickers may potentially staff recycling centres as they already use 

separation techniques seeking out high value recyclable items [65]. Waste scavengers have been 

successfully incorporated as part of recycling programs in other countries, including. Brazil, Colombia, 

India, South Africa [66], Nigeria [67], Tanzania [68], Indonesia [69], and China [70]. 

It was clear from site visits that the TKYSM needs to develop a system for monitoring waste. For 

example, records of waste volume are missing data for some days, and some years the waste 

volume reports are missing. Therefore, changes to the volume of waste overtime and changes to 

the waste stream are incomplete or unavailable. Easy-to-use, reliable monitoring [41] and recording 

systems are imperative to support long-term decision making in MSWM. 

4.6 Key Solution 6: Financial Considerations 
The proposed new MSWM system will require a sufficient budget. The TKYSM should consider 

several ways to enhance its budget. An immediate step would be to introduce (and strictly adhere to 

levies) for residents and commercial enterprises in receipt of waste collection services. Second, the 

implementation of a functioning waste separation system, focused on recycling and composting, will 

generate an income from the sale of such products [71]. Simultaneously with a waste separation 

scheme is the need to introduce appropriate infrastructure to assist households. Residents could be 

required to buy their coloured waste bins from the TKYSM or use the ‘prepaid bag’ system that has 

been successful in South Korea [72]. Third, TKYSM spends more than half of its MSWM budget on 

disposal of waste to landfill. Diversion of waste away from landfill will result in substantial savings. 

Finally, the TKYSM could research ways to reduce total expenditure for waste management, such 

as waste-to-energy production. 

4.7 Key Solution 7: Cultural Considerations—Engaging the Use of Temples 
Most Thais follow the Buddhist faith, and as such, their temples are important social and cultural 

meeting places [39]. They are also places for contemplation and learning. Quality recyclables are 
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already brought to the temples as donations. As temples are kept clean, they could potentially provide 

sites for recycling. Engaging with monks may provide an important strategy for MSWM, particularly 

in Thailand. 

4.8 Unanticipated Outcomes 
Despite the Thai Roadmap’s focus on waste reduction [17] this was rarely mentioned by study 

participants as a strategy for solving MSWM in TKYSM. One person (a mini-mart owner) mentioned 

that he asks customers whether they need a plastic bag in a bid to reduce bag use. One of the 

contributing factors to the MSWM problem in TKY is rising affluence and the associated increase in 

consumer goods [40]. Waste reduction is an obvious and much-cited solution to waste management; 

however, most MSWM plans focus on reuse and recycling [73]. The introduction of fees for waste 

collection and disposal has seen reductions in waste generation [74]. 

The ISWM framework (Figure 2) has a ‘health and environment’ aspect. Participants in this study did 

not offer solutions about how to better protect the environment and human health from MSW. This 

was despite many comments about such problems. It is noted by the authors that the key findings 

listed above are in themselves inherent solutions to environmental and health problems. 

Conclusions 

This study has identified simple, logical solutions to both the waste accumulation and waste 

management problems in TKYSM. This was achieved by engaging with the MSW stakeholders, 

including waste generators, staff from the TKYSM, academics and administrators. 

Pressure to establish a successful MSWM system in TKY is increasing due to costs associated with 

the current approach of taking waste to a landfill outside of the TKYSM area, which is expensive and 

not sustainable. To achieve effective MSWM in TKY, establishing technical and expensive solutions 

are not recommended. Establishing a new waste disposal site is not a feasible option because it is 

not sustainable nor suitable. Instead, a simple system based around recycling and reusing is 

proposed. The primary component of the plan requires appropriate waste separation, which takes 

into account the lifestyles of residents in urban, rural and commercial areas. The focus should be on 

food waste and recyclable materials, which together comprise almost all of the waste stream. 

Appropriate separation containers must be provided, and regular collections initiated. The 

management facilities that is readily understood by the residents and businesses and also by the 

operational staff involved in MSWM. 

Ensuring of awareness and uptake of waste separation by local citizens is a significant challenge for 

the local municipality. Information must be provided across the public domain in a way that is direct 

and reduces confusion while increasing awareness among local citizens. 

Rules and regulations have to be clear and be developed with a bottom up approach to ensure that 

the changes match cultural and distinct local needs in the area. This also includes the revenue 

collection processes. 
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Overall, a common theme has emerged that shows input from the local population into the 

development of the MSWM system will be vital to its success of the project. This target needs 

significant cultural shift in government policy and human behaviour, including the way people think 

about waste, which will assist in the development and implementation of robust MSWM systems for 

TKY. 

Further Research 

Establishing an appropriate monitoring system to determine the types, volumes and seasonality of 

waste production in TKY will guide future research. Engagement between the TKYSM and the 

Mahasarakham University will provide opportunities for further research and evaluation. Other 

potential research areas include an evaluation (cost, benefits and outcomes) of the new waste 

separation system in the TKYSM to inform decision making, applying GIS to determine better waste 

collection routes for the TKYSM, assessing the level of community engagement and waste 

management in the TKYSM, establishing a coaching and mentoring program for the waste 

management team, undertaking an Environmental and Health Impact assessment in the waste 

management system in TKY and research into the application of this model in other rapidly 

urbanizing areas in Thailand. 
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CHAPTER 7 CONCLUSIONS 

 

7.1 Introduction  

Inadequate municipal solid waste management (MSWM) is causing significant impacts on the 

environment and human health locally and globally. MSWM in developing countries is seen as an 

important issue by government leaders, but despite that acknowledgement the problem of proper 

management is still increasing dramatically. This study commenced with an overview of MSWM and 

the impacts of inadequate management in global, national and local settings, with a focus on the 

examination of contemporary MSWM issues and challenges for Tha Khon Yang (TKY) subdistrict, 

Maha Sarakham Province, Thailand. 

This study makes an important contribution in several areas of MSWM. It contributes toward the 

development of MSWM theory by examining the application of a modified Integrated Solid Waste 

Management (ISWM) framework to a rapidly urbanising municipality in a developing country. This 

development trend is not unique to the study area and there is potential for other researchers to draw 

ideas and knowledge from this research in the future. Additionally, this study aimed to examine 

current local MSWM practices and trends within TKY, to formally identify opportunities for 

improvement. Waste problems in developed countries have been supported by a range of waste 

management system frameworks. These system models have been used both as decision-support 

tools during the planning processes and during implementation for MSWM systems. Here, a modified 

ISWM framework provided a starting point for Tha Khon Yang Subdistrict Municipality (TKYSM) to 

review past failures as well as guide decision-making regarding MSWM in the future. 

It intended that the results of this study become a part of a pilot project in TKY, and that the national 

government of Thailand can draw on knowledge to help solve MSWM issues in other provinces 

around Thailand. This should begin with aligning policy outcomes with the sustainable development 

goals outlined in Agenda 21. The 2030 Agenda for Sustainable Development Millennium 

Development Goals (MDGs) and Sustainable Development Goals (SDGs) published by the United 

Nations in 1993 and 2015 respectively (United Nations 1993, 2015b) intend to reduce the negative 

impact of population growth, including human consumption activities. These goals include strategy 

development and planning for resolving waste management problems (United Nations 2015b). This 
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study contributes to the part that Thailand can play in this by adding important information to the 

current pool of knowledge. 

There are many principles and strategies around waste management that have been applied 

effectively in developed countries. These include the 3Rs, waste hierarchy, and waste minimisation. 

Most cities in developing countries have ineffective MSWM systems (Klundert & Anschütz 2001) and 

many of these countries are still struggling with implementation of waste management programs, 

particularly in the major cities (Selin 2013). Due to a range of factors, the waste management 

methods that local governments are facing are vastly different between developed and developing 

countries, particularly the rapid urbanisation occurring in developing countries (Council for Scientific 

and Industrial Research 2011; Marshall & Farahbakhsh 2013). A major benefit of the ISWM 

framework is the inbuilt review function, which acts as a prompt for system development and change. 

Because of this review element, municipalities around the world that have changing needs around 

MSWM can use ISWM framework to capture problems in an accurate, measured way, and alter 

approaches accordingly.  

This study was designed to examine MSWM in a developing country in the rapidly urbanising area 

in TKY, Maha Sarakham Province, Thailand. This place has a small local government, with villages 

transitioning from rural to urban settlements. It is experiencing a rapidly changing community and 

culture, with a growing population, many of whom are transitory students who come for study and 

leave when they finish their education. The current MSWM system in TKY is failing, with a huge 

amount of uncollected waste accumulating in the local streets, reserves, sports fields and school 

grounds. This has been a problem for more than two decades and has not been resolved. For the 

wellbeing of the population of TKY, and to prevent further problems, this predicament cannot be 

ignored. Left unresolved, there will be serious consequences in the near future for public health and 

the environment.  

This study sought to identify factors that affect the efficiency of the MSWM system of the TKYSM, to 

examine the current waste management system and waste management practices of the people of 

TKY and to identify improvements to the MSWM system. 

This study tried to find answers to the question “What components are necessary for the successful 

implementation of Integrated Sustainable Waste Management (ISWM) in a rapidly urbanising area 

in northeastern Thailand?”. 

7.2 Empirical Findings 

This section synthesises the empirical findings in response to the specific objectives of the study; 

To assess the current solid waste management system in the Tha Khon Yang 

Subdistrict, Maha Sarakham Province; 

To evaluate the barriers to effective solid waste management in the Tha Khon Yang Subdistrict, 

Maha Sarakham Province; 
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To synthesise possible solutions for Municipal Solid Waste Management; 

To prioritise actions for municipal solid waste management in the Tha Khon Yang Subdistrict. 

7.2.1 The current solid waste management system in Tha Khon Yang 

In trying to resolve the waste management problem, information was needed about the system itself. 

The TKYSM does not have current records about waste generation, accumulated waste that has 

been left behind, or reliable records of waste volumes transferred to landfill. At the local level, this 

study has produced the first detailed snapshot and analysis of MSWM at the TKYSM case study 

site, which can act as a foundation for ISWM framework development. 

There were three significant outcomes presented in Chapter 3 regarding the current situation for 

MSWM in TKY. Firstly, the overall volumes of municipal solid waste (MSW) in TKY have been rapidly 

increasing. Secondly, accumulated uncollected waste is reaching crisis levels. Finally through poor 

communication, the public in the district do not have any guidelines to align with regarding MSWM 

and are confused about issues, including where to actually dispose of their waste. Due to this, 

accumulated waste is a common sight around roadside areas. If municipal workers do not collect 

the waste, animals are often attracted to the area which leads to waste being scattered further from 

dumping points where it can carry disease vectors to another area. Residents also noted that 

leachate and odour in the TKY is a significant issue.  

The Division of Public Health and Environment of the TKYSM has tried to take responsibility for 

managing MSW. However, the Division mainly focuses on collecting waste, then transferring it to a 

landfill site and paying disposal costs. The staff capacity and facilities available (three officers who 

also have other portfolio responsibilities, ten operational staff, and three waste collection trucks) are 

inadequate and cannot fully service the daily collection routes or meet MSW collection requirements.  

Fiscal management in the TKYSM needs improvement. The municipality receives funds from several 

sources. At this time, the Thai central government provides a budget to the TKYSM, and it receives 

taxes from businesses and fees from households. However, the collection of fees is ad hoc and 

unsuccessful largely due to the inconsistent and outdated method of door-to-door fee collection. 

Providing a solution to this issue is important as better fee collection would provide another revenue 

stream to support the development of a robust MSWM system in TKY. Further investigation needs 

to be directed toward this. For example instead of a door-to-door collection process, it may be more 

efficient to use the TKYSM offices as a collection point or to use mobile phone technology to collect 

more from the users.  

Overall, the current situation of MSWM in TKY is very ineffective across multiple areas, meaning that 

a number of these areas should be reviewed and developed to improve the current MSWM system. 

7.2.2 Barriers to effective solid waste management in Tha Khon Yang 

The main barriers for MSWM within the TKYSM are outlined in Chapter 5. There is a combination of 

reasons for ineffective MSWM in TKY. Six main barriers were identified and categorised using the 
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ISWM framework. These barriers were: technical, organisational, social-cultural, financial, legal-

political and demographic issues. 

Technical limitations were regularly cited. Lack of facilities for MSWM was the primary issue 

identified by study participants. Understandably, if the MSWM system does not have appropriate 

services; inadequate facilities, no bins, no schedule or limited waste collection points, it is difficult or 

impossible to have an effective MSWM system. This is compounded by a lack of information and 

poor communication between the TKYSM and people living in the area. It is not reasonable to expect 

people to use good practices for waste management in their households if waste is not collected, or 

if they do not know when to expect collection.  

Within the TKYSM organisation there are opportunities to develop policies, plans, strategies and 

staff capability. There are also political issues which influence the overall MSWM approach. There 

is no formal policy outlined from the TKYSM meaning that MSWM is developed via ad hoc short-

term planning and changes are often produced as annual projects. The report, Solid Waste 

Management: A Local Challenge with Global Impacts shows that adequate planning is essential to 

the proper development of good MSWM systems (United States Environmental Protection Agency 

2002). 

Current MSWM operations in TKY also lack appropriate information management, which hinders or 

removes the ability to monitor trends and developments around MSWM. For example, the data 

available from TKY about MSW is unusable for system development. This is due to data 

inconsistencies about waste collected, where it is collected from, the amount of waste that is taken 

to landfill and the volume of waste that is not collected. Moreover, the benefits of any waste recycling 

programs are not monitored or measured, which leads to program abandonment with wasted 

revenue and resources.  

Building municipal staff capacity was also found to be an important issue during the study, where it 

was found that improvements can be made in a number of areas, including formal education, 

training, clearly defined job requirements of staff and number of staff. Guerrero, Maas & Hogland 

(2013) in Solid waste management challenges for cities in developing countries note that technical 

capacity of municipal staff can have major influence on MSWM system outcomes.  

Additionally, building an appropriate communication strategy between the municipality and local 

people was found to be a key issue. It was found that there was a lack of programs for providing 

workshops, education or information to residents about good waste management practices, 

including health and environmental considerations. Using old methods to communicate to people 

was, and still is unsuccessful in this mixed and quickly developing culture. The lifestyles of the 

younger and older generations are very different. In the past a megaphone has been used to provide 

information about waste management. Now the target area is simply too large for this to be effective, 

and the majority of inhabitants work or study in sealed buildings and sound does not travel well in 

this environment. This megaphone method has been used in conjunction with community meetings 

which may be effective around small rural villages, but is ineffective when attempting to reach the 
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urban population of TKY. The way that information is conveyed must reach younger residents and 

business people, using communication methods that engage the majority of the modern target 

audience. Communication methods such as mobile phone Short Message Service (SMS) or social 

media applications will be more effective.  

Enhancing the MSWM system capacity through an adequate budget was also examined. The 

TKYSM staff suggested that the budget was sufficient to manage MSW at the time; however, if the 

issue is examined in a holistic sense, significant changes need to be made to the way the budget is 

allocated. During the study, it was found that the allocation of the annual budget that TKYSM receives 

directly from the central government does not take into account the transitory student population 

(accounting for over 25,000 temporary residents). If these ‘invisible’ residents are accounted for in 

the budgeting formula the total amount may be increased. Importantly, the mechanism by which fees 

are collected from residents is ineffective. The current door knock approach is not consistent and 

this causes a shortfall in funds reaching the TKYSM. There are more appropriate methods for fee 

collection, which are presented below.  

Additionally, the behaviour of residents is a barrier to effective MSWM. Waste reduction or waste 

separation requests are ignored. People do not separate waste at its source. Mixed waste with 

recyclable items, organic waste or household hazardous waste is contaminated and cannot be 

recycled. Notably, the dormitories have a high volume of unseparated waste. Unseparated waste, 

once it enters the waste management stream, is very difficult to separate, and poorly separated 

waste contaminates any separated waste to which it is added. Most people do not see the value of 

waste separation and the problem of mixed waste. Responsibility for waste separation is usually 

given to housekeepers, scavengers or the poor who want to make money from recyclable items, 

which is an inadequate response to the problem. 

Other physical issues making it difficult to manage waste include the fact that space in TKY is very 

limited. People refused to have a waste separation plant because they are afraid of possible 

associated pollution, and the land is expensive and prone to flooding, which makes it very vulnerable.  

Waste management has been a problem for TKY for decades. With little communication between 

residents who use the service and the TKYSM, the service provider, there has been no clear way to 

resolve the problem.  

7.2.3 Possible solutions for municipal solid waste in Tha Khon Yang  

Solutions for MSWM within the TKYSM are outlined in Chapter 6. To overcome the barriers of 

MSWM, this study brought together the perspectives of various stakeholders. Based on the barriers 

identified in Chapter 5, stakeholders suggested ways to overcome these obstacles to good MSWM. 

Recommendations for MSWM in TKY came from three groups of stakeholders; users, providers and 

external agents. The most frequently heard suggestions from stakeholders were summarised as key 

solutions including improving the technical side of the waste management system, addressing the 

financial system, raising the awareness of people, developing staff capability at the TKYSM, 
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developing an appropriate MSWM policy and plans, and addressing the political issues related to 

waste management problems. 

The MSWM system for TKYSM needs to be designed for both the current situation and the future. 

Instead of focussing on collection and disposal of waste to landfill, the TKYSM should focus on 

addressing waste at its source. The TKYSM needs to improve the waste collection and transfer 

system, using techniques of waste reduction such as waste separation, recycling, and composting, 

to prevent waste from having to go to landfill. People require a clear system to allow them to separate 

waste, such as coloured and signposted bins and clear points to dispose of waste. The TKYSM 

needs to establish different waste management services in the rural and urban areas. Reduction of 

food waste via composting is appropriate in the rural and agricultural areas and would reduce the 

waste volume by 60%. Additionally, food waste from many restaurants in urban areas should be 

taken to farms which are located around TKY. The TKYSM will need to support and manage this by 

providing the links between the restaurateurs and farmers. Transfer of waste for animal feed, 

composting and recycling will reduce the total cost of disposing waste to landfill. Some participants 

noted that a good waste separation and recycling system will return funds to the waste management 

system. However, to establish this system, the TKYSM requires a budget for setting up facilities. 

Most participants were willing to pay waste collection fees because they need a good waste 

collection service. Therefore, the municipality needs to develop the fee paying system, with a 

collection approach that is convenient for both users (residents) and providers (TKYSM). Some 

suggestions from participants included that they might be able to pay it at convenience stores (as it 

is also the way that people usually pay for electricity) or using mobile phone internet banking. Another 

alternative is the use of the already operational TKY tax collection system. 

Once the MSWM system is planned, participation from residents is a critical component in its 

success. A number of participants in the study mentioned the negative attitudes towards waste 

management activities from residents, but because the current MSWM system in TKY is unclear, 

difficult to follow or non-existent, that is unfair. Some participants suggested that the TKYSM needs 

to encourage people in a number of ways, through community engagement, education, advertising, 

and rewards. Communication strategies across mixed cultures of older and younger residents needs 

to be appropriate for both new and permanent residents.  

In the TKYSM, some people think having more staff will be the solution for MSWM, however it is 

clear that improving staff capability rather than only the number of staff is necessary. Academics 

suggested that clear direction for the staff is important, with training and education programs required 

for every level of staff. Politically, it was clear that residents would support politicians that support 

good waste management policies as nobody feels comfortable living in a littered environment.   

7.2.4 Priorities for municipal solid waste in the Tha Khon Yang  

The priorities for MSW in TKY can be explained in the follow steps: 
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Firstly it is important that the TKYSM set clear policies, and from these develop good plans to meet 

the immediate and long-term targets for sustainable MSWM. Reducing waste volumes going to 

landfill is the first vital target for the TKYSM. Reduction of waste needs to be managed at the source 

(from users), at the collection system (waste collection points and transport) and at the waste 

separation point (waste transfer point or separation plant). 

Secondly, improvements need to be made to the waste fee collection system. The TKYSM needs 

an adequate budget to support implementation of the plans. To do this, the TKYSM needs to change 

the waste fee collection system. The easiest way to do this would be to apply the already operational 

TKY tax collection system to waste collection fees.  

Thirdly, the TKYSM needs to establish a MSWM team and build the capability of the staff of the 

MSWM. This should be done via workshops and other educational programs to increase the 

capability of the staff of the TKYSM. Workshops should focus on understanding and being able to 

use necessary technologies such as computer programs and smart phone applications for recording 

and reporting waste management data or communication. This might need a coaching and 

mentoring program, which will need engagement with people from the community, experts from the 

university and staff from the TKYSM.  

Additionally, establishing cooperation and participation within the community is important. 

Developing education and community engagement campaigns might be a good way to encourage 

people to engage with good MSW practices. The TKYSM and the waste management team should 

provide appropriate information for the community. People need clear and sufficient information that 

is easy to follow, receive and understand. Additionally, cooperation with other organisations could 

support the establishment of a successful MSWM program. Mahasarakham University provides an 

excellent opportunity for collaboration, as it is a nearby university that has established a good MSWM 

system, and it has academics with expertise in areas of waste management. 

Additionally, the waste management elements of the MSWM system need to be improved so that 

they are convenient and easy for people to use. These elements include collection facilities such as 

waste containers, fixed appropriate waste collection points, and regular, predictable waste collection. 

Finally, MSWM need a monitoring system which can be used to evaluate the system to monitor the 

existing system and to provide information to be used for improvements in the future.  

7.3 ISWM Framework  

Several Solid Waste Management (SWM) systems have been developed and trialled with the 

success of these systems attributed to the capacity of countries to operate and develop these 

systems. When SWM systems have been applied in developing countries there has often been a 

failure due to system breakdown. Very few models considered the social aspects of SWM, focusing 

solely on the economic and environmental spheres (Morrissey & Browne 2004). None considered 

involving all relevant stakeholders (government officials, industry and formal private sector services 
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providers, local communities) or considered the full waste management cycle from prevention to 

disposal (Morrissey & Browne 2004). 

The ISWM (Integrated Sustainable Waste Management) framework is unique in the fact that it has 

a control within the framework that means it is ‘live’ and allows the user opportunities to improve and 

develop the system. This is particularly attractive for this study as the area is rapidly urbanising and 

seeing significant changes in population density, human living conditions and arrangements, along 

with the types of waste being generated. 

There are three main dimensions within ISWM framework which allow a well-rounded approach to 

collection of system inputs. The first is stakeholders which accounts for system users, providers and 

consultation or engagement with experts and external agencies. The second dimension is ISWM 

aspects of concern, which includes technical, financial-economic, socio-cultural, institutional-

organisational, policy and environmental aspects. The final dimension is waste system elements, 

which takes account of operational issues; including waste generation and separation, waste 

collection, waste transfer, and final treatment or disposal, in conjunction with the 4 Rs (Reduction, 

Reuse, Recycling, Recovery) (Klundert & Anschütz 2001). 

There are many gaps between the developed and developing countries when it comes to the 

success of SWM systems. These include financial resources, capability of municipalities to obtain 

staff with adequate skill sets, cultural and social habits of people living in the area, and local 

demography and current urban planning and development practices. The ISWM framework is 

advantageous in this area, due to the fact that even when ‘foreign’ principles have been utilised it 

offers several opportunities to review and assess system gaps, where the significant issues can be 

identified as described above.  

However, sources show that application has failed in many developing countries in the past, where 

private consulting firms have implemented ISWM systems in conjunction with local government 

agents, particularly after the initial implementation stage the projects became unsustainable. It was 

found that the local governments could not continue to manage it independently.  

When applying the ISWM framework to investigate MSWM in TKY, this study found a number of 

disadvantages within the framework.  

Firstly, knowledge gaps will make it difficult for TKYSM staff to examine all aspects of the ISWM 

framework and develop a robust MSWM system. There is a need to improve the human resource 

processes, to develop strategies to apply the budget in an appropriate manner and improve 

awareness of ISWM systems via education and staff development. Applying the ISWM framework 

without assistance and management from external agencies or appropriate budget support could be 

a problem, and an obvious weakness of ISWM is the fact that without training, education and initial 

system support it may be difficult to implement. 

Within the current setting TKYSM has limited ability to apply the ISWM framework to solve the waste 

crisis problem alone. At the time of this study, the capacity of TKYSM needs to improve for an ISWM 
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system to be properly implemented. The barriers are from both internal factors within TKYSM and 

external factors around TKY residents, as well as issues unique to the local area.  

Secondly, there also are issues that are not included in the ISWM framework that need to be 

considered. The MSW in TKY contains a high proportion of organic waste which is usually mixed 

with household hazardous wastes (as in many other developing countries). This aspect is particularly 

important when dealing with rural zones converting to urban living areas; in this case the ISWM 

framework should consider organic waste and hazardous waste issues and build this clearly into the 

waste system elements section of the framework.  

Lastly, whilst using the ISWM framework as a guide to investigate key findings for each objective of 

this study, it was found that when responding to each objective there was a need to consider aspects 

that were not included or outlined clearly within the system. Using the standard aspects of concern 

from the ISWM framework does not directly link with the requirements and objectives of the TKY 

area. When using the standard six aspects outlined in ISWM aspects of concern to explain the four 

objectives of this study (highlighted in section 7.2), there is a lack of direct links or indicators that 

assist with finding the MSWM system barriers or improvement opportunities. As found in this study, 

in the case of TKY it is necessary to consider physical impediments such as population growth, 

flooding and urban design.  

However, the ISWM framework is an excellent starting point for evaluating issues around waste 

management, and can provide guidance during the development portion of MSWM systems. It must 

be noted that the definition of ‘integrated’ in ISWM means to be linked or coordinated. In this study 

the SWOT analysis approach to evaluate the internal and external factors of TKY’s MSWM system 

aided in understanding system strengths, weakness, threats and opportunities. The ‘sustainable’ 

within ISWM means this system can be used long term, and it is obvious that no system can be 

sustainable without using an evaluation and monitoring system which identifies shortcomings. 

Reviewing the results, and evaluating problems, is absolutely vital so the system can develop and 

move into the next stage. This is particularly true for TKY (and in any cases of transitioning or 

urbanising areas) where situations can change quickly. 

An advantage of the ISWM framework is that it will help TKYSM staff see waste management in a 

wider context, and give clear opportunities to consider information that could have been overlooked 

if a different system was utilised. Overall, this can lead to better decisions around MSWM system 

planning, leading to better strategy and policy development. The ISWM framework is flexible enough 

to suit circumstances around waste management and will help the TKYSM see the strengths, 

opportunities and weakness of the system as it evolves and allow methods to manage them 

appropriately. Furthermore, as noted above, newly developed and small municipalities like TKYSM 

need quality training, agencies and teamwork to support MSWM system implementation. An 

appropriate budget allocation is required to establish these. Given that the waste problem in TKY is 

at a crisis stage, TKYSM could request funding and support from international agencies.  
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Importantly, waste projects using ISWM need to have appropriate timelines where results of the 

project can be seen across long-term implementation models. For sustainability, a system of 

monitoring and evaluation is imperative to make sure that the system can essentially run itself under 

the control of TKYSM and the local community.   

7.4 Limitations of the Study  

The immediate limitations of this study are based around the research time frame and budget 

limitations. The researcher in this study had a limited time frame to collect information from the study 

area, and information needed to be gathered from a broad range of participants across community 

and government settings. Participants were not always available for interviews and focus groups, 

appointments were often changed. Additionally, having a limited time frame created limitations in the 

quantity of data able to be collected.  

After information was collected the researcher would then return to her home university in Australia 

to translate and collate the data as required, meaning that the researcher did not have immediate 

access to the study area.  

Another limitation found was around access to local data. During the study it was found that local 

data surrounding MSWM in TKY was inconsistent and inadequate. This is not unique to TKY. In 

developing nations a lack of information around local MSWM data is quite common. Initiating 

systems for accurate data collection is a key step that TKY must take to make positive improvements 

around MSWM. 

The final limitations of the study are language and cultural issues. The translation of languages can 

sometimes be very difficult. The difference between the Thai and English languages are vast. 

Translation requires the input of an interpreter and when languages are translated from one to 

another there is potential to gain or lose meaning. In this case, interviews were carried out in the 

Thai language (national dialect) and local Thai Isan dialect (recorded and transcribed). Translation 

to English occurred post-coding as the final step in the process to minimise loss of nuance, however 

some meaning will inevitably be lost.  

Cultural norms can lead to limitations around data collection. It is important to note that Australian 

ethical policies undertaken and implemented during studies have the potential to make people from 

other cultures feel uncomfortable during interview processes. Even though taking steps to protect 

the identity of participants (photographs of participants and names were not used in the study), due 

to collectivist based cultural norms in Thailand information can be withheld due to participants feeling 

uncomfortable with sharing negative information. Having to sign official documentation before 

starting a conversation or focus group, and not being able to take photos (which Thai people like to 

do) during this time, can create a feeling of apprehension for Thai people and could cause 

information gaps in the study. 
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7.5 Recommendations for Further Study 

The findings from this study will guide future studies, both in terms of research and development, to 

develop sustainable MSWM systems for both the study area and possibly be a model for other 

municipalities.  

The results from this study could be used as a guide for other local governments in Thailand, or 

elsewhere in developing countries, that have MSW problems similar to those faced by the TKYSM. 

This is particularly the case for areas that have a rapidly increasing population, and mixed culture.  

Specifically, in this case, Mahasarakham University could provide support for research in the future. 

Research areas include monitoring engagement between the TKYSM and the community, an 

evaluation of the MSWM system (the cost, benefit and outcomes), assessing the effectiveness of 

waste separation, and developing efficient waste collection routes using GIS programs. Other 

developments should include coaching and mentoring programs to build and develop the waste 

management team in TKYSM. 

7.6 Conclusions 

The issue of MSWM is a major global problem and for developing countries MSWM is increasingly 

complicated. Efficient MSWM cannot be established using fiscal increases and technical solutions 

alone. During the development stages of a modern MSWM system, TKYSM must consider cultural 

and social trends pertinent to the target area, update its communication strategy and distribute 

information that aligns with demographic trends. 

This study highlights that a key contributor to the disruption of the current MSWM strategy is a lack 

of access to quality information. With all stakeholders communication must be relevant, transparent 

and direct if improvements are to occur. A foundation where all people are encouraged to participate 

and contribute to the development and application of a new MSW system must be created. Here it 

is important to acknowledge that MSWM is not only a civic duty and responsibility for local people, 

but it is also important for TKYSM to provide opportunities to participate in the system.  

It is vital to recognise that TKY is a rapidly urbanising area and extremely fluid at this time. This 

shows the importance of having a framework for MSW that can follow trends and enable TKYSM to 

manage the present and accurately plan for the future. An ISWM framework can provide the conduit 

for this. If communication and information propagation around MSWM is done correctly, the quality 

of the ISWM framework inputs will be high, so the outcome of the implementation of the system will 

have a greater chance of tracking a positive curve.  

The TKYSM needs to ensure that it uses education and information to engage personnel with 

appropriate skillsets during this process to ensure that the correct foundations for the system are 

implemented and gaps are understood and managed appropriately. 

Information, education and consistency in application are fundamental to quality outcomes during 

the application of a new MSWM system in TKY. If the importance of this is not stressed and 
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understood by TKYSM staff and people living in the study area, no MSWM system will ever be 

successful. There are many opportunities to improve, and through the will of the people it is possible 

for TKYSM to be a leader in applying sound foundations for MSWM that other municipalities can 

follow. The methodology used in this study could be applied elsewhere, and the suitability of applying 

the ISWM framework has been established by this study. 
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Appendix A1: Focus group questions (English) 

 

Focus Group Introduction and Ground Rules 
 
 

 
 
Focus Group Introduction and Ground Rules Introduction for every focus group of 
participants 
 
Good morning/ good evening and welcome to our session. 
Thanks for taking the time to join our discussion on municipal solid waste management in Tha Khon 

Yang subdistrict. 

My name is Nachalida Yukalang. I am a PhD student of Flinders University. I will serve as the 

moderator for today’s focus group discussion. 

My assistants are………………………………………………………………………………  

The purpose of today’s discussion is to get information from you about the involvement in the new 

municipal solid waste management plan for your community. 

We have invited people with similar experiences to share their perceptions and ideas on this topic. 

You are representing others in your respective villages. There are no right or wrong answers but 

rather differing points of view. We expect that you will have differing viewpoints. Please feel free to 

share your point of view even if it differs from what others have said. If you want to follow up on 

something that someone has said, you may want to agree, disagree, or give an example, feel free 

to do that. Don’t feel that you have to respond to me all the time. Feel free to have a conversation 

with one another about these questions. I am here to ask questions, listen and make sure everyone 

has a chance to share. We’re interested in hearing from each of you. So if you’re talking for a long 

time, I may ask you to give others a chance. And if you are not sharing much idea, I may ask for 

your opinion. We just want to make sure we hear from all of you. Feel free to get up and get more 

refreshments if you like. 

My team and I will be audio recording and taking notes to help us remember what is said. We 

guarantee the confidentiality of your responses; no transcribed comments will be attributed to any 

one individual. If any question is confusing or ambiguous, please let us know. Everyone’s views and 

opinions are important, that is why we ask that everyone participate in the discussion. 
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Please keep in mind that we are very interested in both positive as well as negative comments. 

The session will last about 2 hours, and we will take a formal break after one and a half hours.      

Do you have any questions before we begin?   

  

Ground Rules  

Each participant is encouraged to participate in the conversation. Each participant’s input is valuable, 

and should be respected by all. Only one person should talk at a time. Keep in mind that we are only 

here to lead the discussion, feel free to discuss amongst yourselves. Please remember we are here 

to develop some constructive ideas for making improvements to solid waste management in this 

community.  

  

Let’s begin with each person in the room, by please telling us their name and some brief information 

about themselves. 

Questioning Route 
Outline of Focus Group Questioning Route and Protocol 
 
Opening comments 
Welcome and statements regarding the purpose of the study, focus group procedures and ethical 

issues. 

Opening question  

Please tell us a little bit about yourself.  

Introductory question  

Does anyone know what the current waste management system involves in this subdistrict? 

(This is only an introductory question, no need for any exact answer.)  

Let’s look at this summarised system of solid waste management. (Then, I will give the feedback 

information that is related to municipal solid waste management in this area briefly.)  

Do you agree with this information that I have said? 

 

Participants will be separated for 3 groups as follows; 
Pilot Group Tenants (students) who live in Mahasarakham University accommodation  

Group 1 Tenants (students) who live in off-campus accommodation 

Group 2 Operational waste management staff  

Group 3 Villagers 
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Engagement questions 

1) What do you think when you see the huge amount of unseparated waste? 

2) What is “good municipal solid waste management” in your opinion? 

Exploration (Key) questions 

3) What are the most successful or best aspects of solid waste management in Tha Khon 

Yang subdistrict? 

4) In your opinion, what are the main challenges or worst aspects of municipal solid waste 

management in this area? 

5) What are the causes of municipal solid waste problems in Tha Khon Yang subdistrict? 

6) What are the obstacles to overcome the challenges for the good municipal solid waste 

management in Tha Khon Yang subdistrict? 

7) What improvements need to be done (How) to overcome these problems? 

8) What improvements could be made to help you undertake your own role (in the MSWM 

sector) more effectively? 

9) What is the most important aspect that you think it could be made in regard to the municipal 

solid waste in Tha Khon Yang subdistrict? 

10) What is the first aspect that you think it could be done as soon as possible?  

11) Who should be responsible for making these changes?  

Exit questions 

12) Is there anything else we have not talked about, that you feel we need to address? 

 
*In this grey highlight is used for waste management operational staff of TKYSM. 

 
Thank you 
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Appendix A2: Focus group questions (Thai) 

   คาํถามสําหรบัการประชุมกลุม่ยอ่ย 

คาํชีแ้จง  
คาํกลา่วเปิดการประชุม 
 
สวัสดผีูเ้ขา้รว่มประชมุทกุทา่นและยนิดตีอ้นรับสูโ่ครงการการจัดการขยะมลูฝอยในตําบลทา่ขอนยางของเรา  
กอ่นอืน่ดฉัินขอพระขอบพระคุณท่านทีส่ละเวลาในการเขา้ร่วมโครงการการจัดการขยะมลูฝอยในตําบลท่าขอน
ยางในวันนี ้
ดฉัิน นางสาวณัชชลดิา ยคุะลัง, นักศกึษาปรญิญาเอกของมหาวทิยาลัย Flinders ประเทศออสเตรเลยี รับหนา้ที่
เป็นผูดํ้าเนนิรายการในวันนี ้ 
และดฉัินขอแนะนําผูช้ว่ยดฉัินคอื .....................................................................................................  
วัตถุประสงคข์องการประชมุในวันนี้คอืการอภปิรายร่วมกันเกีย่วกับการมสีว่นร่วมในการสรา้งแผนจัดการขยะมลู
ฝอยชมุชนของเทศบาลตําบลทา่ขอนยาง 
ทกุ ๆ ทา่นทีน่ั่งอยู ่ณ หอ้งประชมุแหง่นี ้มคีวามเชีย่วชาญ หรอืมคีวามคดิเห็นเรือ่งเกีย่วกบัการจัดการมลูฝอย  
ที่อาจจะคลา้ยกัน หรือแตกต่างกัน ขึน้กับประสบการณ์มที่านม ีเพราะฉะนัน้วันนี้เราจะมาร่วมกันการแบ่งปัน
ประสบการณ์และความคดิเห็นของท่านเกีย่วกบัการจัดการมลูฝอย ท่านเป็นตัวแทนของคนอืน่ ๆ ในหมูบ่า้น ใน
สงัคมของทา่น ทกุ ๆ สิง่ทีท่า่นกลา่ว จะไมม่คํีาตอบทีถ่กูหรอืผดิ แตเ่ราจะเคารพถงึมมุมองทีแ่ตกตา่งกนัของทกุ
ท่าน กรุณาอย่าลังเลที่จะแบ่งปันมุมมองของท่าน แมว้่าท่านจะมมีุมมองที่แตกต่างจากสิง่ที่คนอืน่ไดก้ล่าว 
ดังนัน้ทา่นมสีทิธทิีจ่ะแสดงความคดิเห็นไดเ้ต็มที ่ดฉัินและทมีงานจะรว่มอยูใ่นการประชมุกลุม่ยอ่ย เพือ่ทีจ่ะถาม
คําถาม ฟัง และเพือ่เปิดโอกาสใหท้กุคนมโีอกาสทีจ่ะแบง่ปันความคดิเห็น เราจะใหค้วามสําคัญกบัทกุ ๆ ความ
คดิเห็นจากทุกท่าน ถา้หากมบีคุคลบางทา่นใชเ้วลาพูดนานเกนิไป ดฉัินอาจขอใหบ้คุคลท่านนัน้ไดเ้ปิดโอกาส
ใหท้า่นอืน่ ๆ ไดแ้สดงความคดิเห็นบา้ง และหากทา่นไมแ่สดงความคดิเห็นมากนัก ดฉัินและทมีงานอาจจะมกีาร
ขออนุญาตถามคําถามเพือ่กระตุน้ใหท้า่นแสดงความคดิเห็น เราเพยีงแคต่อ้งการทีจ่ะไดย้นิความคดิเห็นจากทุก
ทา่น หากทา่นรูส้กึเหมือ่ย ทา่นสามารถทีจ่ะเดนิไปรับเครือ่งดืม่ หรอืรับประทานอาหารวา่งไดท้กุเมือ่  
ดฉัินและทมีงานขออนุญาตทําการบันทกึเสยีงและการจดบนัทกึบทสนทนาตา่ง ๆ และในสิง่ทีท่่านกลา่ว เราจะ
รักษาคําตอบของทา่นเป็นอยา่งด ีโดยบทสนทนานี้จะถูกบันทกึในรูปแบบเอกสาร โดยจะไมร่ะบชุือ่ หรอืแสดง
ตัวตนของท่าน บทสนทนานี้จะถูกนํามาประกอบการแสดงความคดิเห็นของแต่ละบุคคลเท่านัน้ หากท่านไม่
เขา้ใจคําถามใด ๆ หรอืคดิวา่คําถามไมช่ดัเจนกรณุาแจง้ใหเ้ราทราบ มมุมองและความคดิเห็นของทกุทา่นทีไ่ดม้ี
สว่นรว่มในการอภปิรายในวันนี ้รวมทัง้ขอ้คดิเห็นในเชงิบวกหรอืเชงิลบลว้นมคีวามสําคัญทัง้สิน้  
ในการประชมุในวันนี ้จะใชเ้วลาประมาณ 2 ชัว่โมง และจะมเีวลาพักรับประมาณอาหารวา่งในระหวา่งประชมุ  
กอ่นทีเ่ราจะเริม่ประชมุ ทา่นมคํีาถามใดๆ ทีจ่ะสอบถามดฉัินหรอืไม ่
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คาํชีแ้จง  

ผูเ้ขา้รว่มแตล่ะทา่นจะไดรั้บการกระตุน้ใหม้สีว่นรว่มในการสนทนา เราเคารพและใหค้วามสําคญัในการใหข้อ้มลู
ของผูเ้ขา้รว่มประชมุทกุทา่น ขอ้มลูทีไ่ดรั้บจากการอภปิรายในแตล่ะกลุม่จะนําไปสูก่ารพัฒนาและปรับปรงุการ
จัดการขยะมลูฝอยในชมุชนแหง่นี ้ 
เริม่ตน้ดว้ยการแนะนําตวัทา่นพอสงัเขป  
ประเด็นคาํถาม  
กลา่วเปิดการประชุม  
ดฉัินขอชีแ้จงวัตถปุระสงคข์องการศกึษา, วธิกีารและประเด็นในการสนทนากลุม่, ประเด็นดา้นจรยิธรรมในการ
วจัิยในการปกป้องความเป็นสว่นตวัของทา่น  
เร ิม่คาํถาม  
กรณุาแนะนําตวัทา่นพอสงัเขป  
คาํถามนํา  
ทา่นทราบขอ้มลูอะไรบา้งเกีย่วกบัระบบการจัดการมลูฝอยในปัจจบุนัของพืน้ทีตํ่าบลทา่ขอนยาง 
คนืขอ้มลู  
ดฉัินขอสรปุใหข้อ้มลูทีเ่กีย่วขอ้งกบัการจัดการขยะมลูฝอยในพืน้ทีตํ่าบลทา่ขอนยางครา่ว ๆ  ทา่นเห็นดว้ยกบั
ขอ้มลูทีด่ฉัินไดก้ลา่วไปหรอืไม ่?  

 คาํถามเพือ่เชือ่มโยงไปสูก่ารประชุมกลุม่  
1) ทา่นคดิวา่ขอ้ดหีรอืประโยชนเ์กีย่วระบบการจัดการขยะมลูฝอยทีม่อียูใ่นเทศบาลตําบลทา่ขอนยางในปัจจบุนั
คอื อะไร?  
2) อะไรคอืปัญหาของระบบการจัดการขยะมลูฝอยของเทศบาลในปัจจบุนั? 
3) จะทําอยา่งไรเพือ่ทีจ่ะแกไ้ขปัญหานัน้ได?้  
4) ทา่นคดิวา่ใครควรจะมบีทบาทรับผดิชอบในการแกไ้ขปัญหาเหลา่นี?้  

 คาํถามสําคญั  
ในความคดิของทา่น การบรหิารจัดการขยะมลูฝอยเทศบาลทีด่คีวรจะเป็นอยา่งไร?  

 คาํถามปิด  
ทา่นมอีะไรจะเพิม่เตมิอกีหรอืไม?่   

แบง่กลุม่ยอ่ย ผูเ้ขา้รว่มประชมุจะถกูแยกประชมุกลุม่ยอ่ย เป็น 3 กลุม่ ดังนี ้ 
กลุม่ทดลอง  นักศกึษาทีอ่าศัยอยูใ่นทีพั่กในหอพักของมหาวทิยาลัยมหาสารคาม 
กลุม่ที ่1 นักศกึษาทีอ่าศัยอยูใ่นทีพั่กเอกชน  
กลุม่ที ่2 เจา้หนา้ทีป่ฏบิตักิารการจัดการขยะมลูฝอยจากองคก์รสว่นทอ้งถิน่  
กลุม่ที ่3 ประชาชนผูอ้ยูอ่าศยัในพืน้ทีเ่ทศบาลตาบลทา่ขอนยาง 
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คาํถามสําหรบัการประชุมกลุม่ยอ่ย 

คาํถามนํา 
1. ทา่นคดิอยา่งไรเมือ่ทา่นมองเห็นกองขยะมลูฝอยขนาดใหญท่ีไ่มไ่ดรั้บการแยกขยะ 
2. ทา่นคดิวา่การจัดการขยะมลูฝอยทีด่เีป็นอยา่งไร 

คาํถามหลกั 
3. ระบบการจัดการขยะมลูฝอยทีเ่ป็นอยูใ่นปัจจบุนัของเทศบาลตําบลทา่ขอนยางมขีอ้ดอียา่งไรบา้ง 
4. ระบบการจัดการขยะมลูฝอยในปัจจบุนั มปัีญหาอยา่งไร 
5. สาเหตขุองปัญหา หรอือปุสรรคของการแกปั้ญหาการจัดการขยะมลูฝอยของเทศบาลตําบลทา่ขอนยาง 

คอือะไร 
6. อปุสรรคของการแกปั้ญหาการจัดการขยะมลูฝอยของเทศบาลตําบลทา่ขอนยาง คอือะไร 
7. จะแกปั้ญหาระบบการจัดการขยะมลูฝอยไดอ้ยา่งไร 
8. ในบทบาทของทา่น ทา่นจะสามารถชว่ยพัฒนาการจัดการขยะมลูฝอยใหม้ปีระสทิธภิาพมากขึน้ได ้

อยา่งไร 
9. การจัดการขยะมลูฝอยของเทศบาลตําบลทา่ขอนยางเรือ่งใดเป็นเรือ่งทีสํ่าคญัมากทีส่ดุทีค่วรไดรั้บการ

แกไ้ข 
10. ในการจัดการขยะมลูฝอย เรือ่งใดเป็นเรือ่งเรง่ดว่นทีค่วรถกูแกไ้ขใหไ้ดเ้ร็วทีส่ดุ 
11. ใครบา้งทีค่วรมบีทบาททีจ่ะทําใหเ้กดิการเปลีย่นแปลงนี ้

 
คาํถามปิดทา้ย 

12. ทา่นมขีอ้คดิเห็นอืน่ๆ เพิม่เตมิอกีหรอืไม ่
 

* คําถามในขอ้ 8 ใชสํ้าหรับการประชมุกลุม่ยอ่ยเฉพะเจา้หนา้ทีผู่ป้ฏบิตังิานการจัดการขยะมลูฝอยของเทศบาล
ตําบลทา่ขอนยางเทา่นัน้ 

 
ขอบพระคณุทกุทา่นทีใ่หค้วามรว่มมอื 

 

 

 

  



 

 

191 
 

Appendix B1: Interview questions (English) 

 

Interview Questions 

                        (For administrators, academics, leaders of villages, experts and entrepreneurs) 

 

Instructions: 

Please answer the questions to the best of your knowledge or in your opinion. There are no right or 

wrong answers. I am interested in your opinion on the issues. 

 

1. What is your role in waste management? 
 

 
2. How effective do you think the municipal solid waste management is in the Tha Khon Yang 

subdistrict? (a scale of 1-5 where 1 is very ineffective and 5 is very effective) 
 

1 
Very Ineffective 

2 
Ineffective 

3 
Neither effective nor 
ineffective 

4 
Effective 

5 
Very Effective 

6 
Don’t 
Know 

        Could you please give me a reason for your choice? 

 
 

 

3. In your opinion, what are the successful or best aspects of solid waste management in this 
area? 

 

 

4. In your opinion, what are the main challenges or worst aspects of solid waste management in 
this area? 
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5. What are the causes of municipal solid waste problems in this area? 
 

 

6. What are the obstacles for municipal solid waste problems in this area? 
 

 

7. In your opinion what improvements need to be made in regard to the municipal solid waste 
management in the Tha Khon Yang subdistrict? 

 

8. Do you think waste problems affect the environment in this area? 
□ Yes 
□ No 

 Could you please give a reason for your choice? 
 

 

9. Do you think waste problems affect the health of people in this area? 
□ Yes 
□ No 

 Could you please give me a reason for your choice? 
 

 

10. Do you think the operational cost of waste problems have any effect to people in this sub- 
district or the Tha Khon Yang municipality? 

□ Yes 
□ No 

 Could you please give a reason for your choice? 
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11. Do you think the waste problems affect any other aspects in this area or not? 

□ Yes 
□ No 

 Could you please give a reason for your choice? 
 

 

12. What technologies do you think are needed for the improvement of solid waste management in 
in the Tha Khon Yang subdistrict? 

 

 

13. What alternative improvements/models could be made to the municipal solid waste solutions? 
 

 

14. What is the most important aspect that should be addressed 
 

 

15. Given your answers above, what improvements could be made to help you undertake your own 
role (in the solid waste management sector) more effective? 

 

 

16. Who should be responsible for making these changes? 
 

 

17. Do you have any other comments you wish to add? 
 

 

Thank you for your time 
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Appendix B2: Interview questions (Thai) 

 

 

 

 

 

คาํชีแ้จง: 
กรณุาตอบคําถามทีต่รงกบัความคดิเห็นของคณุของทา่นมากทีส่ดุ ไมม่คํีาตอบทีถ่กูหรอืผดิ 
1. ทา่นมบีทบาทเกีย่วขอ้งกบัการจัดการขยะอยา่งไรบา้ง? 
2. ทา่นคดิวา่การจัดการขยะมลูฝอยของเทศบาลตาบลทา่ขอนยางมปีระสทิธภิาพมากนอ้ยในระดับใด? 
(โดย เรยีงจากนอ้ยไปมาก ระดับที ่1 ถงึ ระดับที ่5 ดังนี)้ 

1 หมายถงึ ไมม่ปีระสทิธภิาพมาก 
2 หมายถงึ ไมม่ปีระสทิธภิาพ 
3 หมายถงึ มปีระสทิธภิาพระดับปานกลาง 
4 หมายถงึ ประสทิธภิาพ 
5 หมายถงึ มปีระสทิธภิาพมาก 
6 หมายถงึ ไมท่ราบ 
กรณุาใหเ้หตผุลในการเลอืกคําตอบ? 

  

       
3. ท่านคิดว่าการจัดการขยะมูลฝอยในพื้นที่เทศบาลตาบลท่าขอนยางประสบความสําเร็จมากที่สุดใน
กระบวนการหรอืดา้นใด?  
 

 
4. ทา่นคดิวา่ การจัดการมลูฝอยในกระบวนการใดทีค่วรไดรั้บการแกไ้ขมากทีส่ดุ? 
 

 
5. อะไรคอืสาเหตขุองปัญหาสําหรับเทศบาลในการจัดการปัญหาขยะมลูฝอยในพืน้ทีน่ี?้ 
 

 
 

 

คาํถามสมัภาษณ์ 

     (สําหรับ เจา้หนา้ทีจ่ากองคก์รปกครองสว่นทอ้งถิน่ ผูเ้ชีย่วชาญ ผูนํ้าชมุชน และผูป้ระกอบการ)        
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6. ทา่นคดิวา่อปุสรรคในการจัดการปัญหาขยะมลูฝอยในพืน้ทีน่ีค้อือะไร? 

 

7. ทา่นคดิวา่จะแกปั้ญหาระบบการจัดการขยะมลูฝอยไดอ้ยา่งไร 

 

8. ทา่นคดิวา่ปัญหามลูฝอยสง่ผลกระทบตอ่สภาพแวดลอ้มในพืน้ทีน่ีห้รอืไม?่ 
□ ม ี
□ ไมม่ ี
กรณุาใหเ้หตผุลประกอบ 

 

 
9. ทา่นคดิวา่ปัญหามลูฝอยสง่ผลกระทบตอ่สขุภาพของประชาชนในพืน้ทีน่ีห้รอืไม?่ 

□ ม ี
□ ไมม่ ี
กรณุาใหเ้หตผุลประกอบ 

 

 
10. ทา่นคดิวา่คา่ใชจ้า่ยในการดําเนนิงานของปัญหาขยะมผีลกระทบใด ๆ กบัคนในตําบลหรอืเทศบาลทา่ขอน

ยาง? 
□ ม ี
□ ไมม่ ี
กรณุาใหเ้หตผุลประกอบ 

 

 
11. ทา่นคดิวา่ปัญหามลูฝอยสง่ผลกระทบตอ่ดา้นอืน่ ๆ อกีหรอืไม?่ 

□ ม ี
□ ไมม่ ี
กรณุาใหเ้หตผุลประกอบ 

 



 

 

196 
 

12. เทคโนโลยใีดทีท่า่นคดิวา่มคีวามเหมาะสมทีจ่ะนํามาประยกุตใ์ชใ้นการปรับปรงุการจัดการขยะมลูฝอยใน    
ตําบลทา่ขอนยาง? 

 

13. ทา่นมขีอ้แนะนําเกีย่วกบัวธิกีาร หรอื รปูแบบทางเลอืกอืน่ ทีเ่ทศบาลควรนํามาใชใ้นการจัดการมลูฝอยใน  
พืน้ที ่หรอืไม?่   

 

14. ทา่นมขีอ้แนะนําเกีย่วกบัวธิกีาร หรอื รปูแบบทางเลอืกอืน่ ทีเ่ทศบาลควรนํามาใชใ้นการจัดการมลูฝอยใน
พืน้ที ่หรอืไม?่   

 

15. ทา่นคดิวา่จากบทบาทของทา่นจะสามารถเพิม่ประสทิธภิาพการจัดการมลูฝอยในพืน้ทีไ่ดอ้ยา่งไร  

 

16. ใครบา้งทีค่วรมบีทบาททีจ่ะทําใหเ้กดิการเปลีย่นแปลงนี ้

 

17. ทา่นมขีอ้เสนอแนะเพิม่เตมิอกีหรอืไม?่ 

 

 
ขอบพระคณุในความรว่มมอื 

 
 

 
 

  



 

 

197 
 

Appendix C1: Letter of introduction (English) 

 

 

                                                              
 

LETTER OF INTRODUCTION 
Dear Sir, 
 
This letter is to introduce Miss Nachalida Yukalang who is a PhD student in the School of 
Environment at Flinders University.  She is undertaking research leading to the production of a thesis 
on the subject of "Development of an environmental health model for municipal solid waste 
management in rapidly urbanizing area of northeast Thailand”. The purpose of this research is to 
identify the components that are necessary for successful implementation of integrated sustainable 
waste management in this area. This research will be carried on in Tha Khon Yang Sub-district, 
Kantharawichai District, Mahasarakham Province. 
I’m writing on behalf of Flinders University, Australia to ask for your cooperation. Miss Yukalang 
would like to invite you to assist in this project, by granting cooperation in focus group session with 
local government staff and residents, owners of local businesses and students. Moreover, she 
would like you to provide information that is related to waste management in this area. This project 
will be conducted between April 2015 and October 2017. The focus group meeting would be 
conducted about two hours at the faculty of Public Health, Mahasarakham University. Focus group 
is a necessary method of this research. Therefore, the participants could read more information in 
the information sheet and will be asked to sign the consent form before participation as attached 
files. 
This research will help to build an appropriate system for municipal solid waste management in Tha 
Khon Yang sub-district. By produce a sustainable waste management model which is based on 
community participation and can be integrated with the Integrated Sustainable Waste Management 
(ISWM) plan. 
Be assured that any information provided will be treated in the strictest confidence and none of the 
participants will be individually identifiable in the resulting thesis, report or other publications.   
Any enquiries you may have concerning this project should be directed to me at the address given 
above or by telephone on +61(0)87 72218584, or by email (kirstin.ross@flinders.edu.au).  
Thank you for your attention and assistance. 
Yours sincerely,  

Dr Kirstin Ross 
Lecturer 
School of the Environment 

 
 

School of the Environment 
GPO Box 2100 

Adelaide SA 5001 

Tel: +61(0)8 72218584 
Kirstin.ross@flinders.edu.au 

http://www.flinders.edu.au/people/kirstin.ross 
CRICOS Provider No. 00114A 

This research project has been approved by the Flinders University Social and Behavioural Research Ethics 
Committee ( Project Number     6784 ).  For more information regarding ethical approval of the project the 

Executive Officer of the Committee can be contacted by telephone on 8201 3116, by fax on 8201 2035  
or by email human.researchethics@flinders.edu.au 

mailto:kirstin.ross@flinders.edu.au
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Appendix C2: Letter of introduction (Thai) 
 

 

 

 

 หนังสอืแนะนําตัว  
เรยีน    
  
เนื่องดว้ย นางสาวณัชชลดิา  ยคุะลัง  นักศกึษาปรญิญาดุษฎบีัณฑติ สํานักวชิาสิง่แวดลอ้ม คณะวทิยาศาสตร์
และวศิวกรรมศาสตร ์มหาวทิยาลัยฟลนิเดอส ์ประเทศออสเตรเลยี ไดทํ้าการศกึษาในหัวขอ้วจัิย เรือ่ง “รูปแบบ
การจัดการมูลฝอยในพื้นที่ที่เจริญอย่างรวดเร็ว ในภาคตะวันออกเฉียงเหนือของประเทศไทย” โดยมี 
วัตถปุระสงคข์องงานวจัิยเพือ่คน้หาแนวทางการจัดการมลูฝอยอยา่งยัง่ยนืในพืน้ทีท่ีศ่กึษา ซึง่การศกึษาครัง้นีจ้ะ 
ดําเนนิการในพืน้ที ่ตําบลทา่ขอนยาง อําเภอกนัทรวชิยั จังหวัดมหาสารคาม ในนามของมหาวทิยาลัยฟลนิเดอส ์
ประเทศออสเตรเลยี ขา้พเจา้ขอความร่วมมอืจากท่านในการให ้สัมภาษณ์เกีย่วกับการจัดการมูลฝอยในพืน้ที่
เขตเทศบาลตําบลทา่ขอนยาง โดยทา่นสามรถอา่นขอ้มลูเกีย่วกบั โครงการวจัิยนีไ้ด ้ในเอกสาร “ขอ้มลูเกีย่วกบั
โครงการวจัิย” และหากท่านยนิดีใหส้ัมภาษณ์ โปรดลงนามใน “เอกสารแสดงความยนิยอมในการใหค้วาม
ร่วมมอืในการวจัิย” ดังเอกสารทีแ่นบมาพรอ้มนี้ ทัง้นี้ระยะเวลาการดําเนนิ โครงการ เริม่ตัง้แต่เดอืนเมษายน 
2558 ถงึ เดอืนตุลาคม 2560  ขา้พเจา้หวังว่างานวจัิยนี้จะเป็นประโยชน์ในการพัฒนาระบบการจัดการมูลฝอย
ชมุชนในพืน้ทีเ่ทศบาลตําบลทา่ขอนยาง โดยการสรา้งแผนการมสีว่นรว่มของประชาชน บรูณาการณ์รว่มกับการ
จัดการมลูฝอยอยา่งยัง่ยนื  ขอ้มลูทีไ่ดรั้บจากทา่นจะถกูรักษาอยา่งด ีโดยขอ้มลูทีจ่ะระบถุงึตัวทา่นจะถกูเก็บเป็น
ความลับขา้พเจา้หวังเป็นอยา่งยิง่วา่จะไดรั้บความรว่มมอืจากทา่นเป็นอยา่งดยี ิง่และขอขอบพระคณุมา ณ ทีน่ี ้ 
หากมทีา่นประสงทีจ่ะทราบขอ้มลูเพิม่เตมิ ทา่นสามารถตดิตอ่ขา้พเจา้ไดโ้ดยตรงตามทีอ่ยูท่ีใ่หม้าพรอ้มนี ้ 
โทร  +61(0)87 72218584 หรอื อเีมลล ์kirstin.ross@flinders.edu.au  
หรอื ตดิตอ่ผูว้จัิย นางสาวณัชชลดิา  ยคุะลัง  โทร 085- 643 0403 หรอื อเีมลล ์yuka0004@flinders.edu.au  
 
                                                                   ขอแสดงความนับถอื   

                       
                                                                                      ดร. เคริส์ทนิ  รอสส ์    
                                                                        School of the Environment School 

This research project has been approved by the Flinders University Social and Behavioural Research Ethics 
Committee (Project Number     6784 ).  For more information regarding ethical approval of the project the 
Executive Officer of the Committee can be contacted by telephone on 8201 3116, by fax on 8201 2035  

or by email human.researchethics@flinders.edu.au 

 

School of the Environment 
GPO Box 2100 

Adelaide SA 5001 

Tel: +61(0)8 72218584 
Kirstin.ross@flinders.edu.au 

http://www.flinders.edu.au/people/kirstin.ross 
CRICOS Provider No. 00114A 

mailto:kirstin.ross@flinders.edu.au
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Appendix D1: Information sheets for participations (English) 

    

 

 

 

 

INFORMATION SHEET 
 

Title:  “Development of an environmental health model for municipal solid waste 
management in rapidly urbanizing area of northeast Thailand” 

 

Investigators: 
  

Miss Nachalida Yukalang 

School of the Environment 

Faculty of Science and Engineering 

Flinders University 

Ph:  +61 8 72218587 

 

Supervisor(s):  
Dr Kirstin Ross 

School of the Environment 

Faculty of Science and Engineering 

Ph:  +61 8 72218584 

 

Dr Beverley Clarke 
School of the Environment 

Faculty of Science and Engineering 

Ph:  +61 8 82012760 

 

 

 

 

  

MISS NACHALIDA YUKALANG 
SCHOOL OF THE ENVIRONMENT 
FACULTY OF SCIENCE AND 
ENGINEERING 
HEALTH SCIENCE BUILDING, 5.26 
GPO BOX 2100 ADELAIDE SA 5001 
TEL: +61 8 72218587 
YUKA0004@FLINDERS.EDU.AU 
CRICOS PROVIDER NO. 00114A 
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Description of the study: 
This study is part of the project entitled ‘Development of an environmental health model for 
municipal solid waste management in rapidly urbanizing area of northeast Thailand.  

 

Purpose of the study: 
General Aim of the study 

      To identify the necessary components for successful implementation of ISWM 

      Specific aims of the study 

1) To assess the current solid waste management system in the Tha Khon Yang sub-

district, Mahasarakham Province  

2) To identify barriers to effective solid waste management in the Tha Khon Yang sub-

district, Mahasarakham Province  

3) To identify the priorities for municipal solid waste management plan of a rapidly 

urbanizing area 

4) To develop a municipal solid waste management plan of rapidly urbanizing area 

What will I be asked to do? 
You are invited to attend a focus group with a researcher who will question you about your views 

about municipal solid waste management that in the study area. The focus group will take about 2 

hours. The conversation during focus group meeting will be recorded by using a digital voice recorder 

to help with looking at the results. Once recorded, the conversation will be transcribed (typed-up) 

and stored as a computer file and then destroyed once the results have been finalised. This is 

voluntary.  

What benefit will I gain from being involved in this study? 
The sharing of your experiences will improve the planning and delivery of future solid waste 

management. We are very keen to deliver a service and resources which are as useful as possible 

to people in the study area. 

Will I be identifiable by being involved in this study? 
We do not need your name and your information will be given by you will remain confidential. Once 

the interview has been typed-up and saved as a file, the voice file will then be destroyed. Any 

identifying information will be removed and the typed-up file stored on a password protected 

computer that only the researcher (Miss Nachalida Yukalang) will have access to. Your comments 

will not be linked directly to you. 

Are there any risks or discomforts if I am involved? 
The researcher anticipates few risks from your involvement in this study. If you have any concerns 

regarding anticipated or actual risks or discomforts, please raise them with the researcher. 
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How do I agree to participate? 
Participation is voluntary. You may answer ‘no comment’ or refuse to answer any questions and you 

are free to withdraw from the interview at any time without effect or consequences. A consent form 

accompanies this information sheet. If you agree to participate please read and sign the form and 

send it back to Miss Nachalida Yukalang, researcher (Phone Number:  +66(0)43 754353 or +66 (0) 

85 6430403) or e-mail yuka0004@gmail.com. 

 

• Participation in the study is voluntary and refusal to participate will have no effect on your job/ 
study; 

• A sound recording will be made of your participation, which will be transcribed; 
• Any information that identifies people will not be transcribed; 
• Participants can withdraw from the study at any time, without consequence; and 
• Participants can ask for any part of their participation to be omitted from the study. 
 

Please note: Anonymity cannot be guaranteed within the focus groups (the other focus group 

members might recognise you). 

 

How will I receive feedback? 
Copies of the participant’s transcript could be made available.  

 

 

Thank you for taking the time to read this information sheet and we hope that you will 
accept our invitation to be involved. 

 

This research project has been approved by the Flinders University Social and Behavioural Research Ethics 
Committee ( Project number   6784 ). For more information regarding ethical approval of the project the 
Executive Officer of the Committee can be contacted by telephone on 8201 3116, by fax on 8201 2035  

or by email human.researchethics@flinders.edu.au 
  

mailto:yuka0004@gmail.com
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Appendix D2: Information sheets for participations (Thai) 

 

 

 

 

ขอ้มลูเกีย่วกบัโครงการวจิยั 

INFORMATION SHEET 

หวัขอ้วจิยั :  การพฒันารปูแบบการจดัการมลูฝอยในพืน้ทีท่ ีเ่จรญิอยา่งรวดเร็ว  
ในภาคตะวนัออกเฉยีงเหนอื ประเทศไทย 

Title:   “Development of an environmental health model for municipal solid waste 
management in rapidly urbanizing area of northeast Thailand” 

 

ผูว้จิยั: 
นางสาวณัชชลดิา  ยคุะลัง   
นักศกึษาปรญิญาดษุฎบีณัฑติ  
สํานักวชิาสิง่แวดลอ้ม  
คณะวทิยาศาสตรแ์ละวศิวกรรมศาสตร ์ 
มหาวทิยาลัยฟลนิเดอส ์ประเทศออสเตรเลยี  
โทรศัพท ์: +66 (0) 85 6430403 
               +61 (0) 412923487 
 

Investigator: 
Miss Nachalida Yukalang  
School of the Environment 
Faculty of Science and Engineering 
  
Ph: +66 (0) 85 6430403   
      +61 (0) 412923487 
 

อาจารยท์ีป่รกึษา :  
ดร. เคริส์ทนิ  รอสส ์
สํานักวชิาสิง่แวดลอ้ม  
คณะวทิยาศาสตรแ์ละวศิวกรรมศาสตร ์ 
มหาวทิยาลัยฟลนิเดอส ์ประเทศออสเตรเลยี  
โทรศัพท:์  +61 (0) 8 72218584 
 

Supervisors :  
Dr Kirstin Ross 
School of the Environment 
Faculty of Science and Engineering 
Ph:  +61 (0) 8 72218584 
 

ดร.เบฟเวอรเ์ลย ์ คลารค์ 
สํานักวชิาสิง่แวดลอ้ม  
คณะวทิยาศาสตรแ์ละวศิวกรรมศาสตร ์ 
โทรศัพท:์  +61 8 82012760 
 

Dr Beverley Clarke 
School of the Environment 
Faculty of Science and Engineering 
Ph:  +61 8 82012760 
 

 
 
 

  

MISS NACHALIDA YUKALANG 
SCHOOL OF THE ENVIRONMENT 
FACULTY OF SCIENCE AND ENGINEERING 
HEALTH SCIENCE BUILDING, 5.26 
GPO BOX 2100 ADELAIDE SA 5001 
TEL: +61 8 72218587 
YUKA0004@FLINDERS.EDU.AU 
CRICOS PROVIDER NO. 00114A 

mailto:Yuka0004@flinders.edu.au
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รายละเอยีดการศกึษา: 
การศกึษานีเ้ป็นสว่นหนึง่ของโครงการวจัิยเรือ่ง “การพัฒนารปูแบบการจัดการมลูฝอยในพืน้ทีท่ีเ่จรญิอยา่ง
รวดเร็ว ในภาคตะวันออกเฉียงเหนอื ประเทศไทย” 
 
วัตถปุระสงคก์ารศกึษา : 
วัตถปุระสงคท์ั่วไป  
เพือ่ศกึษาองคป์ระกอบทีจํ่าเป็นสําหรับการทีจ่ะประสบความสําเร็จในการดําเนนิงานในการจัดการมลูฝอยแบบ
บรูณาการณ์ 
วัตถปุระสงคเ์ฉพาะ 

1) เพื่อประเมนิสถานการณ์ปัจจุบันของระบบการจัดการมูลฝอยในพื้นที่ตําบลท่าขอนยาง จังหวัด
มหาสารคาม 

2) เพือ่ระบอุปุสรรคทีม่ผีลตอ่ระบบการจัดการมลูฝอยในพืน้ทีตํ่าบลทา่ขอนยาง จังหวัดมหาสารคาม 
3) เพือ่ลําดับความสําคัญในการวางแผนการจัดการมลูฝอยชมุชนสําหรับพืน้ทีท่ีม่กีารขยายความเป็น

เมอืงอยา่งรวดเร็ว 
4) เพือ่พัฒนาแผนการจัดการมลูฝอยชมุชนสําหรับพืน้ทีท่ีม่กีารขยายความเป็นเมอืงอยา่งรวดเร็ว 

การมสีว่นรว่มในการวจิยั 
ทา่นไดรั้บเชญิในการใหข้อ้มลูโดยวธิกีารประชมุกลุม่ยอ่ย โดยผูว้จัิยจะสอบถามความคดิเห็นของทา่นเกีย่วกบั
การจัดการมูลฝอยชมุชนในพื้นทีท่ีศ่กึษา โดนจะใชเ้วลาในการร่วมประชมุกลุ่มย่อยประมาณ 2 ชั่วโมง ใน
ระหว่างการประชมุผูว้จัิยจะบันทกึเสยีงการสนทนาเพือ่ชว่ยในการบันทกึรายละเอยีด ซึง่บทสนทนานี้จะถูก
แปลและบันทกึในรูปแบบไฟลใ์นคอมพวิเตอร ์และขอ้มลูนี้จะถูกทําลายเมือ่ผลการศกึษาไดส้รุปเสร็จสิน้แลว้ 
การมสีว่นรว่มนีเ้ป็นการใหค้วามรว่มมอืโดยความสมคัรใจ 

ประโยชนท์ีท่า่นจะไดร้บัจากการมสีว่นรว่ม 
การแบง่บนัประสบการณ์ของทา่นจะเอือ้ประโยชนใ์นการปรับปรงุแผนการจัดการมลูฝอยในอนาคต ซึง่ประชาชน
ในพืน้ทีจ่ะไดรั้บประโยชนจ์ากการปรับปรงุระบบการบรกิารการจัดการมลูฝอยทีม่ปีระสทิธภิาพมากยิง่ขึน้ 
 

การแสดงตวัตนของทา่นในการมสีว่นรว่มในการวจิยันี ้
ชือ่และขอ้มลูสว่นตัวของท่านจะไดรั้บการปิดเป็นความลับ ไฟลเ์สยีงจะถูกทําลายเมือ่บทสนทนาถูกแปลงเป็น
ไฟลเ์อกสารในคอมพวิเตอร ์ขอ้มลูใดๆ ทีร่ะบตุัวตนของทา่นจะถกูลบ นอกจากนีข้อ้มลูจะถกูเก็บในคอมพวิเตอร์
ทีม่กีารตัง้รหัสผ่านซึง่จะมเีพยีงผูว้จัิยเทา่นัน้ทีจ่ะเขา้ถงึขอ้มลูได ้การใหค้วามเห็นของทา่นจะไมม่ผีลตอ่กระทบ
ใดๆ ตอ่ตัวทา่น 
 
ความเสีย่งทีอ่าจเกดิขึน้ตอ่ทา่นจากการมสีว่นรว่ม 
ผูว้จัิยคาดวา่การวจัิยนีม้คีวามเสีย่งนอ้ยต่อผูเ้ขา้ร่วมประชมุ หากท่านมขีอ้กังวลเกีย่วกับความเสีย่งทีอ่าจเกดิขึน้
หรอือาจทําใหท้า่นไมส่บายใจ กรณุาแจง้ผูว้จัิยใหท้ราบ 
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การตอบรบัการมสีว่นรว่ม 

หากท่านตกลงในการเขา้ร่วมประชมุ โปรดอา่นและลงลายมอืชือ่ในเอกสารการยนิยอมการเป็นผูม้สีว่นร่วม และ
กรณุาสง่เอกสารกลับมายงั นางสาวณัชชลดิา ยคุะลัง  
(โทรศัพท:์ +66(0)43 754353 หรอื +66 (0) 85 6430403 หรอื อเีมลล ์yuka0004@flinders.edu.au) 

- การมสีว่นร่วมนีเ้ป็นความสมคัรใจของท่าน และท่านจะไมไ่ดรั้บผลกระทบใด ๆ  ต่อหนา้ทีห่รอืการเรยีน
ของทา่นหากทา่นการปฏเิสธการมสีว่นรว่ม 

- การบนัทกึเสยีงสนทนาจะถกูเปลีย่นเป็นขอ้ความเอกสาร 
- ทา่นสามารถถอนตัวจากการประชมุไดท้กุเมือ่ โดยจะไมม่ผีลกระทบใดๆ ตอ่ตัวทา่น 
- ทา่นสามารถขอหยดุการมสีว่นรว่มไดต้ลอดเวลา 

หมายเหต ุ: ผูร้ว่มประชมุทา่นอืน่อาจจะสงัเกตเห็นทา่นในการประชมุกลุม่ยอ่ย 
 
การคนืขอ้มลูใหก้บัผูเ้ขา้รว่มประชุม 
ทา่นสามารถการคัดลอกสรปุบทสนทนาของทา่นได ้
 
ขอขอบพระคุณทีส่ละเวลาในการอ่านขอ้มูล และหวงัเป็นอย่างยิง่วา่จะไดร้บัความร่วมมอืจากทา่น
ดว้ยด ี 
 

This research project has been approved by the Flinders University Social and Behavioural Research Ethics 
Committee ( Project number   6784 ). For more information regarding ethical approval of the project the 
Executive Officer of the Committee can be contacted by telephone on 8201 3116, by fax on 8201 2035  

or by email human.researchethics@flinders.edu.au 
  

mailto:yuka0004@flinders.edu.au
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Appendix E1: Consent forms for focus group (English) 

  

 

 
 
 
 
 
 

CONSENT FORM FOR PARTICIPATION IN RESEARCH 
(by focus group)  

 
Project title : Development of an environmental health model for municipal solid waste 

management in rapidly urbanizing area of northeast Thailand 

 
I …............................................................................................................................ 

being over the age of 18 years hereby consent to participate as requested in the 

………………………………… for the research project on ………………………. 

1. I have read the information provided. 
2. Details of procedures and any risks have been explained to my satisfaction. 
3. I agree to audio/video recording of my information and participation. 
4. I am aware that I should retain a copy of the Information Sheet and Consent Form for future 

reference. 

5.  I understand that: 

- I may not directly benefit from taking part in this research. 

- I am free to withdraw from the project at any time and am free to decline to answer 

particular questions. 

- While the information gained in this study will be published as explained, I will not be 

identified, and individual information will remain confidential. 

- Whether I participate or not, or withdraw after participating, will have no effect on my 

progress in my study or my work. 

- I may ask that the recording be stopped at any time, and that I may withdraw at any time 

from the session or the research without disadvantage. 

- Participation in the study is voluntary and refusal to participate will have no effect on your 

job/ study; 

- A sound recording will be made of your participation, which will be transcribed; 

- Any information that identifies people will not be transcribed; 

- Participants can ask for any part of their participation to be omitted from the study. 
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6. I agree to the tape being made available to other researchers who are not members of this 

research team, but who are judged by the research team to be doing related research, on 

condition that my identity is not revealed.           

7. I have had the opportunity to discuss taking part in this research with a family member or friend. 

8. Anonymity cannot be guaranteed within the focus groups (the other focus group members might 

recognise you).  

 

 
Participant’s signature……………………………………Date…………………... 
 
 

I certify that I have explained the study to the volunteer and consider that she/he understands what 

is involved and freely consents to participation. 

 
Researcher’s name     Miss Nachalida Yukalang 
 
 
Researcher’s signature…………………………………..Date……………………. 

 

9. I, the participant whose signature appears below, have read a transcript of my participation and 

agree to its use by the researcher as explained. 

 
Participant’s signature……………………………………Date…………………... 
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Appendix E2: Consent forms for focus group (Thai) 

 
 
 
 
 

 

เอกสารแสดงความยนิยอมในการใหค้วามรว่มมอืในการวจิยั 

(การประชุมกลุม่ยอ่ย) 
 

หวัขอ้วจิยั : การพฒันารปูแบบการจดัการมลูฝอยในพืน้ทีท่ ีเ่จรญิอยา่งรวดเร็ว 
 ในภาคตะวนัออกเฉยีงเหนอื ประเทศไทย 

 

 
ขา้พเจา้ ...............................................    ขอรับรองวา่ ขา้พเจา้อายคุรบ 18 ปีบรบิรูณ์  

ยนิยอมใหค้วามรว่มมอืในการประชมุกลุม่ยอ่ย ในโครงการวจัิยนี ้
1. ขา้พเจา้ไดอ้า่นขอ้มลูทีเ่กีย่วขอ้งกบัโครงการจากผูว้จัิย 
2. ผูว้จัิยไดอ้ธบิายถงึกระบวนการวจัิยพรอ้มทัง้ความเสีย่งทีอ่าจเกดิขึน้ ซึง่ขา้พเจา้เขา้ใจและยอมรับได ้
3. ขา้พเจา้ยนิยอมในการถกูบนัทกึเสยีงในขณะใหข้อ้มลู 
4. ขา้พเจา้ตระหนักถงึการเก็บสําเนาเอกสารการยนิยอมเป็นผูม้สีว่นรว่มในการวจัิยนีไ้วเ้พือ่เป็นหลักฐาน 
5. ขา้พเจา้เขา้ใจวา่ 
- ขา้พเจา้อาจไมไ่ดรั้บผลประโยชนจ์ากการมสีว่นรว่มในการวจัิยนีโ้ดยตรง 
- ขา้พเจา้มสีทิธทิีจ่ะถอนตัวจากโครงการไดต้ลอดเวลาหรอืมสีทิธิป์ฏเิสธการตอบคําถามบางคําถาม 
- การเผยแพรข่อ้มลูการวจัิยจะไมร่ะบตุัวตนของขา้พเจา้ และขอ้มลูสว่นบคุคลจะถกูเก็บเป็นความลับ  
- ขา้พเจา้จะไมไ่ดรั้บผลกระทบใด ๆ  หากปฏเิสธการมสีว่นรว่ม หรอืถอนตัว 
- ขา้พเจา้อาจขอใหห้ยดุการบนัทกึเสยีงไดทุ้กขณะ และอาจถอนตัวไดใ้นทกุกระบวนการ โดยไมจํ่าเป็นตอ้ง

แจง้ใหท้ราบลว่งหนา้ 
- การมสี่วนร่วมนี้เป็นความสมัครใจของขา้พเจา้ และขา้พเจา้จะไม่ไดรั้บผลกระทบใด ๆ  ต่อหนา้ทีห่รอืการ

เรยีนของขา้พเจา้ หากปฏเิสธการมสีว่นรว่ม 
- การบนัทกึเสยีงสนทนาจะถกูเปลีย่นเป็นขอ้ความเอกสาร 
- ขอ้มลูทีส่ามารถระบตุัวบคุคล จะไมถ่กูบนัทกึเป็นเอกสาร 

- ขา้พเจา้สามารถถอนตัวจากการประชมุไดต้ลอดเวลา โดยจะไมม่ผีลกระทบใดๆ ตอ่ตัวขา้พเจา้ 
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6. ขา้พเจา้ไมต่กลงทีจ่ะใหเ้ทปบนัทกึแกนั่กวจัิยวจัิยทา่นอืน่ทีไ่มเ่กีย่วขอ้งกบัทมีวจัิยนี ้ยกเวน้ในกรณีทีนั่กวจัิยผู ้
นัน้ไดรั้บการตัดสนิจากทมีวจัิยนีว้า่เป็นผูม้คีวามเกีย่วขอ้ง โดยไมม่กีารเปิดเผยขอ้มลูสว่นตัวของขา้พเจา้ 
7. ขา้พเจา้มโีอกาสในการหารือกับบุคคลในครอบครัวหรือเพื่อนของขา้พเจา้ในการทีจ่ะเขา้มามสี่วนร่วมใน
โครงการวจัิย 
8. ขา้พเจา้เขา้ใจว่า ไมส่ามารถรับประกันไดว้่า การปกปิดชือ่และตัวตนของขา้พเจา้จะเป็นไปไดใ้นการประชมุ
กลุม่ยอ่ย 
 
ลายมอืชือ่ผูม้สีว่นรว่ม………………………………………วนัที…่………………... 
 

ขา้พเจา้ขอรับรองวา่ขา้พเจา้ไดอ้ธบิายขอ้มลูเกีย่วกบัโครงการวจัิยใหก้บัอาสาสมคัรผูเ้ขา้มามสีว่นรว่ม
และไดพ้จิารณาแลว้วา่อาสาสมคัรเขา้ใจถงึการมสีว่นรว่มและการมอีสิระในการตัดสนิใจยนิยอมเขา้รว่มโครงการ 

 
ผูว้จิยั  นางสาวณชัชลดิา  ยคุะลงั 
 
ลายมอืชือ่ผูว้จิยั   …………………………………..   วนัที ่ ……………………. 

9. ขา้พเจา้ ผูม้สีว่นรว่มในโครงการวจัิย ผูล้งนาม ไดอ้า่นเอกสารการยนิยอมเป็นผูม้สีว่นรว่มในโครงการวจัิยนี ้
และไดต้กลงยนิยอมตามขอ้ตกลงดังรายละเอยีดทีใ่หไ้ว ้

 
ลายมอืชือ่ผูม้สีว่นรว่ม……………………………วนัที…่………………... 
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Appendix F1: Consent forms for interview (English)  

  

 

 
 
 
 
 
 

CONSENT FORM FOR PARTICIPATION IN RESEARCH 
(by interview)  

 
Project title : Development of an environmental health model for municipal solid waste 

management in rapidly urbanizing area of northeast Thailand 

 
I …............................................................................................................................ 

being over the age of 18 years hereby consent to participate as requested in the 

………………………………… for the research project on ………………………. 

1. I have read the information provided. 
2. Details of procedures and any risks have been explained to my satisfaction. 
3. I agree to audio/video recording of my information and participation. 

4. I am aware that I should retain a copy of the Information Sheet and Consent Form for future 

reference. 

5.  I understand that: 

- I may not directly benefit from taking part in this research. 

- I am free to withdraw from the project at any time and am free to decline to answer 

particular questions. 

- While the information gained in this study will be published as explained, I will not be 

identified, and individual information will remain confidential. 

- Whether I participate or not, or withdraw after participating, will have no effect on my 

progress in my work. 

- I may ask that the recording be stopped at any time, and that I may withdraw at any time 

from the session or the research without disadvantage. 

- Participation in the study is voluntary and refusal to participate will have no effect on your 

job. 

- A sound recording will be made of your participation, which will be transcribed; 

- Any information that identifies people will not be transcribe. 

- Participants can ask for any part of their participation to be omitted from the study. 
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6. I agree to the tape being made available to other researchers who are not members of this 

research team, but who are judged by the research team to be doing related research, on 

condition that my identity is not revealed.           

7. I have had the opportunity to discuss taking part in this research with a family member or friend. 

 

 
Participant’s signature……………………………………Date…………………... 
 
 

I certify that I have explained the study to the volunteer and consider that she/he understands what 

is involved and freely consents to participation. 

 
Researcher’s name     Miss Nachalida Yukalang 
 
 
Researcher’s signature…………………………………..Date……………………. 

 

8. I, the participant whose signature appears below, have read a transcript of my participation and 

agree to its use by the researcher as explained. 

 
Participant’s signature……………………………………Date…………………... 
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Appendix F2: Consent forms for interview (Thai)  

 
 
 
 
 

 

เอกสารแสดงความยนิยอมในการใหค้วามรว่มมอืในการวจิยั 

(การสมัภาษณ์) 
 

หวัขอ้วจิยั : การพฒันารปูแบบการจดัการมลูฝอยในพืน้ทีท่ ีเ่จรญิอยา่งรวดเร็ว 
 ในภาคตะวนัออกเฉยีงเหนอื ประเทศไทย 

 

 
ขา้พเจา้ ...............................................    ขอรับรองวา่ ขา้พเจา้อายคุรบ 18 ปีบรบิรูณ์  

ยนิยอมใหค้วามรว่มมอืในการประชมุกลุม่ยอ่ย ในโครงการวจัิยนี ้
1. ขา้พเจา้ไดอ้า่นขอ้มลูทีเ่กีย่วขอ้งกบัโครงการจากผูว้จัิย 
2. ผูว้จัิยไดอ้ธบิายถงึกระบวนการวจัิยพรอ้มทัง้ความเสีย่งทีอ่าจเกดิขึน้ ซึง่ขา้พเจา้เขา้ใจและยอมรับได ้
3. ขา้พเจา้ยนิยอมในการถกูบนัทกึเสยีงในขณะใหข้อ้มลู 
4. ขา้พเจา้ตระหนักถงึการเก็บสําเนาเอกสารการยนิยอมเป็นผูม้สีว่นรว่มในการวจัิยนีไ้วเ้พือ่เป็นหลักฐาน 
5. ขา้พเจา้เขา้ใจวา่ 
- ขา้พเจา้อาจไมไ่ดรั้บผลประโยชนจ์ากการมสีว่นรว่มในการวจัิยนีโ้ดยตรง 
- ขา้พเจา้มสีทิธทิีจ่ะถอนตัวจากโครงการไดต้ลอดเวลาหรอืมสีทิธิป์ฏเิสธการตอบคําถามบางคําถาม 
- การเผยแพรข่อ้มลูการวจัิยจะไมร่ะบตุัวตนของขา้พเจา้ และขอ้มลูสว่นบคุคลจะถกูเก็บเป็นความลับ  
- ขา้พเจา้จะไมไ่ดรั้บผลกระทบใด ๆ  หากปฏเิสธการมสีว่นรว่ม หรอืถอนตัว 
- ขา้พเจา้อาจขอใหห้ยดุการบนัทกึเสยีงไดทุ้กขณะ และอาจถอนตัวไดใ้นทกุกระบวนการ โดยไมจํ่าเป็นตอ้ง

แจง้ใหท้ราบลว่งหนา้ 
- การมสี่วนร่วมนี้เป็นความสมัครใจของขา้พเจา้ และขา้พเจา้จะไม่ไดรั้บผลกระทบใด ๆ  ต่อหนา้ทีก่ารงาน

ของขา้พเจา้ หากปฏเิสธการมสีว่นรว่ม 
- การบนัทกึเสยีงสนทนาจะถกูเปลีย่นเป็นขอ้ความเอกสาร 
- ขอ้มลูทีส่ามารถระบตุัวบคุคล จะไมถ่กูบนัทกึเป็นเอกสาร 

- ขา้พเจา้สามารถถอนตัวจากการประชมุไดต้ลอดเวลา โดยจะไมม่ผีลกระทบใดๆ ตอ่ตัวขา้พเจา้ 
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6. ขา้พเจา้ไมต่กลงทีจ่ะใหเ้ทปบนัทกึแกนั่กวจัิยวจัิยทา่นอืน่ทีไ่มเ่กีย่วขอ้งกบัทมีวจัิยนี ้ยกเวน้ในกรณีทีนั่กวจัิยผู ้
นัน้ไดรั้บการตัดสนิจากทมีวจัิยนีว้า่เป็นผูม้คีวามเกีย่วขอ้ง โดยไมม่กีารเปิดเผยขอ้มลูสว่นตัวของขา้พเจา้ 
7. ขา้พเจา้มโีอกาสในการหารือกับบุคคลในครอบครัวหรือเพื่อนของขา้พเจา้ในการทีจ่ะเขา้มามสี่วนร่วมใน
โครงการวจัิย 
 
ลายมอืชือ่ผูม้สีว่นรว่ม………………………………………วนัที…่………………... 
 

ขา้พเจา้ขอรับรองวา่ขา้พเจา้ไดอ้ธบิายขอ้มลูเกีย่วกบัโครงการวจัิยใหก้บัอาสาสมคัรผูเ้ขา้มามสีว่นรว่ม
และไดพ้จิารณาแลว้วา่อาสาสมคัรเขา้ใจถงึการมสีว่นรว่มและการมอีสิระในการตัดสนิใจยนิยอมเขา้รว่มโครงการ 

 
ผูว้จิยั  นางสาวณชัชลดิา  ยคุะลงั 
 
ลายมอืชือ่ผูว้จิยั   …………………………………..   วนัที ่ ……………………. 

8. ขา้พเจา้ ผูม้สีว่นรว่มในโครงการวจัิย ผูล้งนาม ไดอ้า่นเอกสารการยนิยอมเป็นผูม้สีว่นรว่มในโครงการวจัิยนี ้
และไดต้กลงยนิยอมตามขอ้ตกลงดังรายละเอยีดทีใ่หไ้ว ้

 
ลายมอืชือ่ผูม้สีว่นรว่ม……………………………วนัที…่………………... 
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Appendix G1: Letters of cooperation (English) 

   

 

 

 

 
LETTER OF INFORMATION FOR CONSENT FOR COORPERATION IN RESEARCH 
Dear  Mayor of Tha Khon Yang Subdistrict Municipality, 

Mayor of Mahasarakham Town Municipality, 
 Chief Executive of the Provincial Administrative Organization (PAO) 
 
This letter is to introduce Miss Nachalida Yukalang who is a PhD student in the School of 
Environment at Flinders University.  She is undertaking research leading to the production of a thesis 
on the subject of "Development of an environmental health model for municipal solid waste 
management in rapidly urbanizing area of northeast Thailand”. The purpose of this research is to 
identify the components that are necessary for successful implementation of integrated sustainable 
waste management in this area. This research will be carried on in Tha Khon Yang Sub-district, 
Kantharawichai District, Mahasarakham Province. 
I’m writing on behalf of Flinders University, Australia to ask for your cooperation. Miss Yukalang 
would like to invite you to assist in this project, by granting cooperation with specialist, staff and 
leaders of villages. Moreover, she would like you to provide information that is related to waste 
management in this area. This project will be conducted between April 2015 and October 2017. Site 
visits and meeting with the organization staff would be required occasionally. Interview is main 
method of this research. Participants will be asked to sign a consent form before participation. 
This research will help to build an appropriate system for municipal solid waste management in Tha 
Khon Yang sub-district. By produce a sustainable waste management model which is based on 
community participation and can be integrated with the Integrated Sustainable Waste Management 
(ISWM) plan. 
Be assured that any information provided will be treated in the strictest confidence and none of the 
participants will be individually identifiable in the resulting thesis, report or other publications.   
Any enquiries you may have concerning this project should be directed to me at the address given 
above or by telephone on +61(0)87 72218584, or by email (kirstin.ross@flinders.edu.au).  
Thank you for your attention and assistance. 
Yours sincerely, 

Dr Kirstin Ross 
Lecturer 
School of the Environment 
 

This research project has been approved by the Flinders University Social and Behavioural Research Ethics Committee  
(Project Number 6784 ).  For more information regarding ethical approval of the project the Executive Officer of the Committee can 

be contacted by telephone on 8201 3116, by fax on 8201 2035 or by email human.researchethics@flinders.edu.au 
  

School of the Environment 
GPO Box 2100 

Adelaide SA 5001 

Tel: +61(0)8 72218584 
Kirstin.ross@flinders.edu.au 

http://www.flinders.edu.au/people/kirstin.ross 
CRICOS Provider No. 00114A 

mailto:kirstin.ross@flinders.edu.au
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Appendix G2: Letters of cooperation (Thai) 
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Appendix H1: Ethics Approval Application (Flinders University SBREC)  
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Appendix H2: Confirmation email from Mahasarakham University (Ethics Approval) 
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Appendix I1: Manuscript - Solid waste management in Thailand: an overview and case    

study (Tha Khon Yang sub-district) (first page only) 
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Appendix I2: Manuscript - Barriers to effective municipal solid waste management in rapidly 

             urbanizing area in Thailand (first page only) 
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Appendix I3: Manuscript - Solid Waste Management Solutions for a Rapidly Urbanizing Area in             

Thailand: Recommendations Based on Stakeholder Input (first page only) 
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