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Sports are essential to humankind. They are undeniably the key to better living in most cultures. The benefits of sports 

extend beyond one’s physical health to the whole society as a cost-effective tool to accelerate the achievement of the Millennium 

Development Goals according to the United Nations Environmental Programme. Similar to other intensifying human activities, 

sports would be considered as a cause of adverse impacts on nature and environment including noise, water, air pollution, and 

impact from solid waste. 

As a countermeasure to the unsustainability of sport events, the International Olympic Committee has adopted The 

Agenda 21 as an action plan to lessen human impacts on environment. The conclusive plan of The Olympic Movement’s Agenda 

21 still nevertheless lacks a concrete solid waste management model. This research was conducted with a goal to obtain a 

sustainable solid waste management model for sport games. 

In this research, field observations were utilized at 3 football clubs in Thai Premiere League to obtain information 

about their environmental impacts regarding solid waste. The solid waste generated at the study stadiums was collected and sorted. 

The structured questionnaires were applied to the spectators at the study stadiums to obtain information about solid waste 

generating, disposing and sorting behaviors. The semi-structured questionnaires were used to in-depth interview with the key 

stakeholders of solid waste management of each study clubs. In addition, the policy relevant was reviewed.    

The research revealed that only less than 15% of the recyclable wastes proceed to the recycling process. The rest went 

to inappropriate treatment and generating unnecessary greenhouse gas emission. 

Questionnaires for the football spectators have shown that despite a strong sign of awareness regarding environmental 

impacts caused by disposing waste, the spectators in the sport events paid very little attention to waste sorting. The lack of sorting 

behavior at every study stadium correlates to the very low recycling ratio found in the solid waste collection study. The in-depth 

interviews with the key stakeholders underlined that it was lack of prior sorting at the study clubs. 

Despite Thailand’s legal frameworks and policies related to solid waste management, in the field of sports, the current 

policies are still very lacking in terms of proper incentives, rules, regulations and environmental awareness of solid waste 

management among the related institutions especially in the Football Association of Thailand. 

The current solid waste management by the football clubs in the Thai Premier League is still lacks proper management 

that can be developed by means of a modeling instrument. To achieve proper management, the proposed sustainable solid waste 

management model comprises of responsive policy, laws and acts formulated, techniques, knowledge, forceful incentives provided 

and public participation. The model would improve the deficiencies of the current solid waste management and increases the 

opportunity of resource recovery and recycling at the sport game. Besides, the model could be applied to any sport games in 

Thailand and other countries. 
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CHAPTER I 

INTRODUCTION 

1.1 Background and importance of the study 

 Solid waste is an inevitable rubbish, created by human activities (Moeller, 

2005). The immense growth rate of human population, a growing of urbanization and 

soaring expansion in technology of production have contributed to an upsurge in the 

quantity and diversity of solid wastes (United Nations Environment Programme 

[UNEP], 1991).  

 Sport is one of human activities that generates solid waste. Amount of solid 

waste generation in sport games likely to increase due to a number of spectators 

participated. Hence, mega sporting events with a great number of spectators 

participated tend to generated a large amount of solid waste. Woods (1993) described 

that spectators generated 74.1 tons of solid waste during 5 days of the 27th Super Bowl 

in California in 1993 and around 50,000 spectators at the Skydome baseball stadium in 

Toronto in 1992 generated 212.67 tons of solid waste per month. Schmidt (2006) 

reported that solid waste was generated around 5-10 tons during the Football World 

Cup competition in 2006. While, 6,386 tons of solid waste and 40,000 tons of hazardous 

waste were generated at the Beijing Olympic Game in 2008 (UNEP, 2009a). 

  Solid waste create several effects on environment including environmental 

deprivation, impact on public health and greenhouse gas emission which is the main 

cause of climate change (United States Environment Protection Agency [USEPA], 

2009). Although, the International Olympic Committee [IOC] concerned on 

environmental impact created by sport games, solid waste management was not 

mentioned precisely in the sustainable sport policy (International Olympic Committee 

[IOC], 1999).  

 Currently, football is becoming more popular in Thailand. Thai football 

competition is divided into 3 leagues, namely, Thai Premier League [TPL], Yamaha 

League one and AIS Regional Leagues. A number of spectators of Thailand’s football 

league increased approximately 23% during the first 3 years (The Football Association 

of Thailand [FAT], 2013). The number of spectators participated in football match 
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reached to 24, 125 person in a match between the Buriram United and the Chiangrai 

United in 2011. The total spectators at every stadium were about 1.4 million persons 

per year. Due to the number of football matches, the number of spectators and their 

activities, a vast amount of solid waste was generated. Nevertheless, a proper solid 

waste management is still lacking in sport games. 

 To moving to sustainable solid waste management, solid waste management 

should attempt to change unsustainable patterns of production and consumption 

according to Agenda 21 (United Nation Conference on Environment and Development 

[UNCED], 1992). Besides, an average solid waste generated by Thai people from 

household activities was 1.15 kg/person/day (Pollution Control Department of Thailand 

[PCD], 2015) and would not be applied to solid waste generation rate from football 

match. The study on solid waste generated and managed of football matches are 

significant to obtain the solid waste generation rate from football match and understand 

the deficiencies of current solid waste management. In addition, national and 

international solid waste management relevant policy reviews are imperative to obtain 

sustainable solid waste management model in sport games.   

   

1.2 Objectives of the study 

The objectives of this study are: 

1) to study current situation of solid waste and its management in the football 

games. 

2) to propose possible sustainable solid waste management model for the football 

games. 

1.3 Scope of the study 

The study was conducted in the following scope. 

1) The study focused on the three selected football clubs in Thailand. 

2) Related data on current situation of solid waste management in the football 

games both local and international level were reviewed. 

3) The national and international sport sustainability policies were studied. 
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4) Primary data on solid waste generated and managed at the selected football 

clubs were collected using questionnaire to spectators and in-depth interview 

to key stakeholders of solid waste management at the football games. 

5) All data collected were analyzed. 

6) A sustainable solid waste management was proposed based on data obtained.  

1.4 Expected outputs    

1) Quantity and type of solid waste produced by football games. 

2) Greenhouse gas emissions from solid waste generated in the study matches of 

the football games. 

3) Policy relevant sustainable solid waste management in the football games. 

4) A possible model of sustainable solid waste management for the football 

games in Thailand.  



 

 

CHAPTER II 

LITERATURE REVIEWS 

2.1 Sports and its advantage 

Sports are human activities since an ancient time. Oak (2011) generally 

explained that physical exercises in sports can mitigate several other stress related 

disorders, lessen depression, anxiety and other psychological disorders, constructive 

expenditure of energy, strengthen the bones and muscles and tones and improve the 

math skills in children. The advantages of sports can separate into three groups as 

follows: 

2.1.1 Advantages of sports on society 

Sports can enhance people’s spirit and ability for their social life. Beutler (2008) 

mentioned that even an international organization such as the United Nations 

Environmental Programme [UNEP], also place an importance on sports by using it as 

a cost-effective tool to accelerate the achievement of the Millennium Development 

Goals. Participation in sports can increase the quality of life of individuals and 

communities, endorse social inclusion, enhance health, abate anti-social behavior and 

boost individual self-esteem and confidence (Coalter, 2005).  

In 2003, the United Nations Inter-Agency Task Force on Sport for Development 

and Peace underlined that the use of sport that can boost up public health, gender 

equality, education and environmental sustainability. Besides, sport also raises 

individual empowerment, combats discrimination and enhances cohesive and 

sustainable community development. It is a tool to help preventing HIV, AIDs and other 

diseases, peace-building and conflict resolution. 

2.1.2 Advantages of sports on economy  

 In addition to the benefits for individual and society, sports can generate benefits 

to boost the economy. The New South Wales Government outlaid budget over US$380 

million and the Commonwealth Government invested budget estimated US$72 million 

for the Sydney Olympic Games in 2000 (Australian Bureau of Statistics [ABS], 2002). 



 

 

5 

While the Super car event held in Canberra in 2001 received the government subsidy 

of A$5 million (Banks, 2002) and the Victorian Government subsidized the Melbourne 

Grand Prix motor race to the extent of A$19 million in 2003 (Dabkowski, 2012). In 

2006, Oldenboom and Kleissner estimated the added value of sport in Austria which 

was between 0.46% and 3.65% of the Gross Domestic Product [GDP]. The sport sector 

has an enormous employment potential and could also be useful for regional 

development policies as it is labor-intensive.  

 Oldenboom and Kleissner (2006) also stated that the importance of sport events 

is an engine of regional development in political and promotional senses. They 

confirmed that the sport is a growing new service industry with a high potential for the 

future. The aging society, the raising purchasing power and the growing demand for 

organized leisure activities have made sport as a dynamic sector.   

2.1.3 Advantages of sports on environment 

 Sports have potential benefits to the environment and its sustainability. 

Mulholland (2007) described that sport can promote environmental protection and 

provide a platform for society contributing to sustainability by means of creating 

sustainable sport facilities, raising environmental awareness and advocating a greater 

sustainability at all levels.  

 Conversely, sports would consider as a cause of adverse impacts on nature and 

environment. The scale and enormity of effect are subject to the kind of sport and the 

scale of the event. For examples, any sporting event can contribute noise, water, air 

pollution, soil deterioration, etc. (The International Olympic Committee [IOC], 2005).  

2.2 Sustainable sport and management 

The environmental impacts on sports were firstly recognized by the president 

of the International Olympic Committee (IOC) in 1986. He proposed the environment 

to be one of the third pillars of Olympism including sports and culture (Carmichael et 

al., 2009).  

In 1992, it was the first time that the Olympic Games in Barcelona using a 

concept of “green design” to build the Olympic village (Gyarfas, 2012). Consistently, 

most of the world’s nations committed themselves to pursuit their economic 

development in ways that would protect the Earth’s environment and non-renewable 
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resources. The Agenda 21 was adopted as a global action plan at the United Nations 

Conference on Environment and Development (UNCED) held in Rio de Janeiro 

(UNCED, 1992). 

2.2.1 Agenda 21  

Due to current environmental problems and challenges, Agenda 21 is a 

comprehensive plan of action to minimize human impacts on the environment 

(UNCED, 1992). 

Agenda 21 have addressed current problems and planned to prepare all countries 

for the forthcoming challenges. The program areas of Agenda 21 are described in terms 

of the basis for action, objectives, activities and means of implementation covering four 

sections as follow: 

Section I: Social and economic dimensions. This section includes international 

collaboration to expedite sustainable development in developing countries, 

encountering poverty, altering consumption patterns, promoting sustainable human 

settlement development, demographic dynamics and sustainability, protecting and 

promoting human health conditions and integrating environment and development in 

decision-making. 

Section II: Conservation and management of resources for development. This section 

includes protection of the atmosphere, planning and management of land resources, 

combating desertification and drought, combating deforestation, promoting sustainable 

agriculture and rural development, environmentally sound management of 

biotechnology, conservation of biological diversity, protection of the oceans and coastal 

areas, protection of the quality and supply of water resources, environmentally sound 

management of hazardous wastes, environmentally sound management of solid wastes 

and sewage-related issues and environmentally sound management of radioactive 

wastes. 
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Section III: Strengthening the role of major groups. This section includes global 

action for women towards sustainable and equitable development, children and youth 

in sustainable development, strengthening the role of indigenous people, their 

communities and non-governmental organizations, local authorities’ initiatives in 

support of Agenda 21, strengthening the role of business and industry, scientific and 

technological community and strengthening the role of farmers. 

Section IV: Means of implementation. This section includes financial resources 

and mechanisms, transfer of environmentally sound technology, cooperation and 

capacity-building, science for sustainable development, promoting education, public 

awareness and training. 

Agenda 21 is also a programme which would be carried out by the various actors 

in full respect of all the principles contained in the Rio Declaration on Environment and 

Development. The programme areas are shown in Figure 2.1. 

 

 

 

 



 

 

8 

 
Figure 2.1 The content of Agenda 21.  

Source: The United Nations Conference on Environment and Development (1992)  

The importance of solid waste management stated in the section II Conservation 

and management of resources for development. It declared that “environmentally sound 

management of wastes are among the environmental issues of major concern in 

 

 

  

 

 

 

 

 

 

 

 

 

Section I. Social and economic dimensions 

- International cooperation to accelerate sustainable 

development in developing countries and related 

domestic policies 

- Combating poverty 

- Changing consumption patterns 

- Demographic dynamics and sustainability 

- Protection and promoting human health conditions 

- Promoting sustainable human settlement 

development 

- Integrating environment and development in 

decision-making 

 

Section II. Conservation and management of 

resources for development 

- Protection of the atmosphere 

- Integrated approach to the planning and 

management of land resources 

- Combating deforestation 

- Combating desertification and drought 

- Sustainable mountain development 

- Promoting sustainable agriculture and rural 

development 

- Conservation of biological diversity 

- Environmentally sound management of 

biotechnology 

- Protection of the oceans, all kinds of seas, and 

coastal areas and the protection, rational use and 

development of their living resources 

- Protection of the quality and supply of 

freshwater resources 

- Environmentally sound management of toxic 

chemicals 

- Environmentally sound management of 

hazardous waste 

- Environmentally sound management of solid 

wastes and sewage-related issues 

- Safe and environmentally sound management of 

radioactive wastes 

Section III. Strengthening the role of major 

groups 

- Global action for women towards sustainable 

and equitable development 

- Children and youth in sustainable 

development 

- Recognizing and strengthening the role of 

non-government organizations 

- Local authorities’ initiatives in support of 

Agenda 21 

- Strengthening the role of workers and their 

trade unions 

- Strengthening the role of business and 

industry 

- Scientific and technological community 

- Strengthening the role of farmers 

 

 

Section IV. Means of implementation 

- Financial resources and mechanisms 

- Transfer of environmentally sound 

technology, cooperation and capacity-

building 

- Science for sustainable development 

- Promoting education, public awareness 

and training 

- National mechanisms and international 

cooperation for capacity –building in 

developing countries 

- International institutional arrangements 

- International legal instruments and 

mechanisms 

- Information for decision-making 
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maintaining the quality of the Earth’s environment and especially in achieving 

environmentally sound and sustainable development in all countries”. 

2.2.2 Environmentally sound management of solid wastes and sewage-related issues 

Solid wastes, as defined in chapter 21 of Agenda 21, comprise “all domestic 

refuse and non-hazardous wastes such as commercial and institutional wastes, street 

sweepings and construction debris” (UNCED, 1992). This chapter underlines that 

“environmentally sound waste management must go beyond the mere safe disposal or 

waste recovery and seek to address the root cause of the problem by attempting to 

change unsustainable patterns of production and consumption”.  

Consequently, the framework for necessary action should be established on 

objectives and emphasized on the 4 major programme areas related to waste as 

described as follows:  

1) Minimizing wastes 

Unsustainable patterns of production and consumption are growing the quantity 

and diversity of solid waste at excessive rates. The trend could considerably increase 

quantities 4-5 times by the year 2025 (UNCED, 1992). A preventive solid waste 

management approach that focused on shifts in production and consumption patterns 

proposes the best opportunity for reversing current trends.  

The objectives in this area are: 

- To stabilize or reduce the production of wastes for final disposal by setting goals 

based on waste weight, volume and composition and to encourage solid waste 

separation to facilitate waste recycling and reuse. 

- To strengthen procedures for assessing waste quantity and composition changes 

to formulate solid waste minimization policies and utilizing economic or other 

instruments to induce changing of production and consumption patterns.  
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2) Maximizing environmentally sound waste reuse and recycling 

The deficiency of stricter environmental controls and disposal sites of solid 

waste disposal and growing quantity of solid waste have all contributed to a rapid 

growth of waste disposal service cost. Some current disposal practices create an impact 

on the environment. Solid waste resource recovery and recycling are becoming 

gradually cost-effective (UNCED, 1992). Future solid waste management programmes 

should be resource-efficient approaches. Public education programmes are required to 

help and market for recycled material should be promoted. 

The objectives in this area are: 

To strengthen and increase national solid waste reuse and recycling systems. 

To create a model solid waste reuse and recycling programme for waste streams, 

including paper, within the United Nations system; 

To provide information, techniques and applicable policy instruments to 

encourage solid waste reuse and recycling schemes. 

3) Promoting environmentally sound waste disposal and treatment 

Although after treatment process, all wastes generate some impact on the 

environment. Thus, the improvement of waste treatment and disposal practices should 

be done. In developing countries, less than 10% of waste are treated and only a minor 

proportion of treatment is in compliance with quality standard (UNCED, 1992).  

The objective is to encourage safely disposal and treatment. The governments 

should found criteria, standards and objectives of waste disposal and treatment quality 

based on the capacity of the environment.  

 

4) Extending waste service coverage 

According to the UNCED (1992), “over 2.0 billion people will be without 

access to basic sanitation, and an estimated half of the urban population in developing 

countries will be without adequate solid waste disposal services by the end of the 

century. As many as 5.2 million people, including 4 million children, die from waste-

related diseases each year. The health and environmental impacts of inappropriate solid 

waste management result in water, land and air contamination over a wider area. 
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Extending and improving solid waste collection and safe disposal services are crucial 

in order to gaining control over the pollution”. 

The objective of the programme is to provide environmentally friendly waste 

disposal and collection services. The governments should develop technical, financial 

and human resource capacity that important to provide the services.  

The activities and the means of implementation of four programme areas are 

shown in Table 2.1 and Table 2.7 respectively. 
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2.2.3 The Olympic Movement’s Agenda 21  

After the adoption of Agenda 21 under the United Nations Conference on 

Environment and Development [UNCED] in 1992, the International Olympic 

Committee [IOC] called for the Olympic Charter of a provision underlining the 

necessity of preserving the environment at the Centennial Olympic Congress held in 

Paris in 1994 (IOC, 2009). Consequently, the IOC established a sport and environment 

commission for promoting environmental sustainability and the Olympic Charter was 

amended in 1996. 

The Olympic Movement’s Agenda 21 was adopted by the IOC at its session and 

consequently endorsed by the members of the Olympic Movement at the Third World 

Conference on Sport and the Environment held in Rio de Janeiro in October 1999. A 

joint UNEP/IOC working group has been set up to implement this Agenda. The 

Olympic Movement’s Agenda 21 aims to support members’ role on sustainable 

development. It is a guide for members of the Olympic Movement and for sportsmen 

and sportswomen (IOC, 2009). 

Regarding the International Olympic Committee (1999), the Olympic 

Movement’s Agenda 21 consists of a programme of action that leads to better socio-

economic conditions, preservation of the environment and natural resources, and a more 

significant role for its members in sustainable development in order to fulfill the general 

objectives of Agenda 21. This programme of action was generated in order to fulfill the 

following three objectives:   

1) Improving socio-economic condition 

This objective aim to reinforce projects for sustainable development, to 

decrease social exclusion, to encourage new consumer habits, to play an active role in 

supporting health protection, to promote sports infrastructure that adapted to social 

needs, and further to integrate concepts of development and environment into sports 

policies. 

2) Conservation and management of resources  

This Olympic Movements’ Agenda 21 has placed the environmental defense 

policy in the wider context of sustainable development. The activities of the Olympic 

Movement are now geared to the conservation and natural resources management. In 



 

 

20 

general, all the actions undertaken by the Olympic Movement must respect to the 

environment and sustainable development, support education on environmental issue 

and initiate specific activities to encourage environmental preservation.  

In the construction of facilities or the planning of large-scale sports events, those 

responsible have to ensure that a prior environmental impact study is carried out. The 

conservation areas, countryside, the cultural heritage and natural resources must be 

protected. The best use of sports facilities and reducing their environmental impact must 

be encouraged. The using of environmental-friendly sports equipment and the use of 

public transport must be supported. The use of new equipment, technologies, practices 

and facilities that encourage renewable energy using must be encouraged. The water 

conservation and processing the waste water must be supported and the importance of 

preserving the quality of the biosphere should be aware. The waste must be minimized 

by maximizing recycling of the products used, processing the waste that cannot be 

recycled, avoid using hazardous or toxic products, minimizing the quantity of wastes 

and minimizing all form of pollution. 

3) Strengthening the role of major groups 

In order to pursue this objective, the Olympic Movements’ Agenda 21 would 

strengthen the role of two groups: women and youths. Furthermore, the Olympic 

Movement should pay attention to the indigenous communities who suffer from social 

exclusion.   

The three main objectives of the Olympic Movement’s Agenda 21 are shown 

in Figure 2.2. 
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Figure 2.2 The Olympic Movement’s Agenda 21. 

Source: International Olympic Committee [IOC], (1999) 

The Olympic movements’ Agenda 21 has implemented in the Olympic Games. 

Meanwhile, the concept of sustainable sport was formulated. One of the most accepted 

definition of sustainable sport was developed based on the definition of sustainable 

development of Brundtland Commission in 1987 which described that sustainable 

development is development that meets the needs of the present without compromising 

the ability of future generations to meet their own needs (The United Nations [UN], 

1987). Chernushenko et al. (2001) defined that sustainable sport is sport that meets the 

needs for today’s sports community while contributing to the improvement of future 

sports opportunities for all and the integrity of the natural environment on which it 

depends.  

Mackenzie (2006) stated that the Olympic host countries attempted to endorse 

the concept of sustainable sport in their games both conceptual and practical levels. The 
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policies. 

II. Conservation and management of resources for 

sustainable development 

- To encourage environmental education and allow specific 

activities to help preserve the environment. 

- To protect conservation areas, countryside, the cultural 

heritage and natural resources. 

- To encourage the best use of sports facilities and reducing 

their environmental impact. 

- To encourage using of environmental-friendly sports 

equipment. 

- To promote the use of non-polluting means of propulsion 

and public transport. 

- To reducing energy consumption, promoting the use of 

new technologies, equipment, facilities and practices which 

encourage the use of renewable energy.  

- To minimize waste by maximizing recycling of the 

products used and process waste that cannot be 

recycled. 

- To supporting water conservation and processing the 

waste water. 

- To avoid using hazardous or toxic products, minimizing 

the quantity of wastes and minimizing all form of 
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biosphere and the need to maintain biodiversity. 
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range of environmental commitments in the Olympic Games in Athens 2004 was 

emphasized. The green legacy for the Olympic Games was created in Turin 2006 and 

the bar for green ambitions was raised in Beijing 2008 (Carmichael et al., 2009). The 

concept of “One Planet Olympics” which was developed by London mayoralty together 

with the World Wide Fund for Nature [WWF] and Bioregional, an award-winning 

sustainability charity, were promoted in London Games 2012.  

Besides the movement of the IOC, more implementations at large of sporting 

events are put into practice also by major sport organizations such as the Federation 

International de Football Association [FIFA]. A greater environmental protection in 

sport was initiated. Schmied et al., (2007) reported that in the FIFA World Cup 2006, 

solid waste was generated almost 20% less, the majority of stadium visitors travelled 

by public transport and quantities of waste in stadiums were reduced. Stahl and 

Hochfeld (2003) stated that the FIFA tried to create climate neutrality and carbon offset 

of expected 100,000 tons of greenhouse gas emission by investment in renewable 

energy and energy-efficient technology. The FIFA also concerned about water usage, 

solid waste recycling, energy efficiency and traffic mitigation. 

The implementation of the sustainable sport concept derived from the Olympic 

Movements’ Agenda 21 has been handled to several nongovernmental organizations 

[NGOs], businesses, and environmental groups. Schmidt (2006) explained that the 

United Nations Environment Programme [UNEP] is an influential player in this area. 

In 1994, the UNEP set up a Sports and Environment Programme to boost environmental 

awareness through sports. In 1995, the first World Conference on Sport and the 

Environment held in Lausanne, Switzerland and hosted by the cooperation between the 

UNEP and the IOC. While, the 9th World Conference on Sport and the Environment 

held in Doha, Qatar, the sports world committed to the Doha Declaration that 

emphasized on the social, environmental and economic aspects of sustainable 

development in sport sustainability concept (IOC, 2011b). In addition, the UNEP has 

organized the Global Forum for Sport and Environment [G-ForSE] in 2001 that allow 

stakeholders in sport world to examine their contributions to sustainable development. 
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2.3 Impact of sport activities on the environment  

The practice of sport includes activities at different level (IOC, 2005). It ranges 

from persons who occasionally engage in sports activities and physical education to 

elite athletes, from small club to international federations, from local competitions to 

championships and large scale events such as the Olympic Games. The practice of sport 

implies, to a varying degree, a structured organization, sports facilities and equipment, 

logistics and sponsors, media, and athletes. 

Sports can generate several impacts on the environment ranging from minor to 

major impacts. The scale of impact depends on a kind of sport and a size of the sporting 

event. The International Olympic Committee [IOC] (2005) stated that the activities and 

needs created by sport events are mainly from people and material. In this context, 

people include sport organizers, media, sponsors, athletes and spectators. While, 

material covers sport equipment, infrastructures and sport facilities. People could 

generate impacts on the environment through the activities of sanitation, catering, 

providing accommodation, transportation, energy consumption, merchandising and 

waste generation. Similarly, building, construction and maintain the sport equipment, 

infrastructures and sport facilities also generate impacts on the environment. 

The manual on sport and the environment issued by the International Olympic 

Committee [IOC] (2005) summarized the impacts of sports on environment as shown 

in Figure 2.3. 
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Figure 2.3 Potential impacts of sport events on the environment.  

Source: International Olympic Committee, 2005 

The impacts can be divided into short-term, long-term, direct and indirect 

impacts. The short-term impacts occur during the event such as noise, air pollution or 

solid waste. The long-term impacts exist after the end of an event such as soil 

deterioration and long-term pollution. The direct impacts are caused by facilities and 

people directly involved in the event and the indirect impacts are due to new 

infrastructures built for the event but not directly related to the sports activity such as 

new roads, and new sport village. 

 However, one of the most obvious impacts comes from inappropriate solid 

waste management which would cause a huge amount of waste to landfill. Schmied et 

al. (2007) reported that a total of approximately 3,000 tons of waste were generated 

during the 154 large sporting events in Germany in 2005. Each event had to discard 

nearly 19 tons of waste or 6 tons a day. A waste generation rate per capita was around 

200 grams. Likewise, the World Cup 2006 produced 5-10 tons of trash (Schmidt, 2006). 

Both the public area such as stadium, roads and merchandising area and non-public area 

such as kitchens, kiosks and media facilities area were littered with rubbish. Such events 

are considered a magnet for millions of spectators. In a large sporting event, more than 

10,000 spectators per day are frequently reported. Subsequently, larger effects on 
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environment are likely to be occurred. Meanwhile, there are other factors that determine 

the impacts such as the scale and duration of the sporting event, the infrastructure and 

the venue (Schmied et al., 2007). Therefore, without appropriate solid waste 

management, the larger sporting events and bigger number of spectators would generate 

more solid waste and impacts. 

2.4 Solid waste management  

2.4.1 Waste generation and management 

Most of materials produced by human activities often turn to be waste. Waste 

is always generated along the entire supply chain of production to the consumption of 

goods. Though much of the material can be reused or recycled under appropriate 

management (Tchobanoglous, 2002), the rapid economic and population growth results 

in accelerating solid waste generation (Seo, 2006). Thus waste management becomes a 

major obstacle to the sustainable development of human and environment. As the result, 

our society is trying to adopt improved methods of waste management and ways to 

reduce waste that cannot be regenerated. 

Franklin (2002) defined that the basic process of solid waste management 

include technologies related to the control of solid waste generation, storage, handling, 

collection, transportation, transfer, treatment and disposal. However, all the processes 

are needed to execute under the existing laws and social guidelines that protect the 

environment and public health. Thus, the elements of a solid waste management system 

can be described in Table 2.8. 

 

 

 

 

 

 

 

 

 

 

 



 

 

26 

Table 2.8 Functional elements of a solid waste management system 

 
Source: Franklin, 2002 

 

Nevertheless, waste management planning needs reliable data regarding waste 

generation, influencing factors on waste generation and forecasts of waste quantities 

and characteristic based on facts (Mazzanti and Zoboli, 2008). Thus, these influencing 

factors require to be studied in details. 

2.4.2 Characteristic and categories of solid waste 

 Waste is likely an unavoidable by-product of human activity. In spite of waste 

collection and disposal are crucial steps, waste minimization or recycling and reuse are 

the key elements in the improvement of waste management strategies. According to the 

Functional element Description 

Waste generation Waste generation encompasses those activities in which materials are 

identified as no longer being of value and are either thrown away or 

gathered together for disposal. Waste generation is, at present, an 

activity that is not very controllable. 

Separation Waste handling and separation involve the activities associated with 

managing storage, and processing at the source wastes until they are 

placed in storage containers for collection. Separation of waste 

components is an important step in the handling and storage of solid 

waste at the source.  

Collection  Collection includes both the gathering of solid wastes and recyclable 

materials and the transport of these materials, after collection, to the 

location where the collection vehicle is emptied, such as a materials-

processing facility, a transfer station, or a landfill. 

Transfer The functional element of transfer and transport involves two steps: (1) 

the transfer of wastes from the smaller collection vehicle to the larger 

transport equipment, and (2) the subsequent transport of the wastes, 

usually over long distances, to a processing or disposal site.  

Processing Separation, processing, and transformation of solid waste: The means 

and facilities that are now used for the recovery of waste materials that 

have been separated at the source include curbside collection and 

dropoff and buyback centers. The separation and processing of wastes 

that have been separated at the source and the separation of 

commingled wastes usually occurs at materials recovery facilities, 

transfer stations, combustion facilities, and disposal sites. 

Transformation processes are used to reduce the volume and weight of 

waste requiring disposal and to recover conversion products and 

energy.  

Disposal Disposal by landfilling or land spreading is the ultimate fate of all solid 

wastes, whether they are residential wastes collected and transported 

directly to a landfill site, residual materials from material recovery 

facilities, residue from the combustion of solid waste, compost, or 

other substances from various solid waste processing facilities.  
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United Nation Economic and Social Commission for Asia and the Pacific [UNESCAP] 

(2000), types of wastes can be categorized into various types as listed in Table 2.9.  

Table 2.9 Types of wastes 

Types Examples 

Industrial Solid Waste A wide range of materials of varying 

environmental toxicity such as paper, 

packaging materials, waste from food 

processing, oils, solvents, resins, paints and 

sludges, glass, ceramics, stones, metals, 

plastics, rubber, leather, wood, cloth, straw, 

abrasives, etc. 

Agricultural Waste Livestock waste, agricultural crop residues and 

agro-industrial by-products and etc. 

Hazardous Waste The by-product of a broad spectrum of 

industrial, agricultural and manufacturing 

processes, nuclear establishments, hospitals and 

health-care facilities. 

Municipal Solid Waste Major components are food waste, paper, 

plastic, rags, metal and glass, collected waste, 

electric light bulbs, batteries, automotive parts, 

discarded medicines and chemicals, etc. 

 

Source: UNESCAP, 2000 

The definition of municipal solid waste (MSW), that defined by the United 

states Environmental Protection Agency (USEPA) is that MSW includes wastes from 

residential, commercial, institutional, and some industrial sources (Franklin, 2002) as 

listed in Table 2.10.  

Table 2.10 Sources of municipal solid waste  

Source Examples 

Residential Single-family homes, duplexes, town houses, 

apartments 

Commercial Office buildings, shopping malls, warehouses, 

hotels, airports, restaurant 

Institutional Schools, medical facilities, prisons 

Industrial Packaging of components, office wastes, 

lunchroom and restroom wastes 

Source: Franklin, 2002 

 In general, waste from sporting events has not categorized as a major category 

of solid waste yet. According to UNESCAP (2000), waste generated from sporting 

events mostly are food waste, paper, plastic and glass, would be similar to municipal 

solid waste. The wastes from these sources are categorized into durable goods, 

nondurable goods, containers and packaging, and other wastes. However, in the process 
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of general waste separation, the most recovery factors for source-separated recycled 

materials at the point of collection normally are mixed paper, cardboard, polyethylene 

terephthalate [PET], mixed plastics, glass, tin cans and aluminum cans (Tchobanoglous, 

1993).  

2.4.3 Development of solid waste management models 

Solid waste management has been developed for several decades. Tanskanen 

(2000) indicated that the initial solid waste management models were optimization 

models. In the 1980s when computing technology was developed, the models were 

developed to be more sophisticated and mostly aim at minimizing the cost of waste 

management (Gottinger, 1988). Nevertheless, the concept of sustainable waste 

management has not been applied in any model yet up to the 1990s.  

During the 1990s, a concept of recycle has been put more in most of the planning 

of municipal solid waste management [MSWM] (Morris, 1991). The environmental 

and economic issues have been considered for the development of MSWM more than 

ever. Afterwards, due to the aim of making an inclusive environmental impact 

assessment, a concept of life cycle assessment has been taken into account (Harrison et 

al., 2001; McDougall, et al., 2001). However, main objectives of the models are still 

based on environmental and economic considerations, while social considerations have 

been ignored. 

McDougall and Nilsson-Djerf (2000) made a point that waste management 

would be sustainable if it was economically affordable, environmentally effective, and 

social acceptable. In addition, Petts (2000) asserted “that the most effective 

management of MSW has to relate to local environmental, economic and social 

priorities”. Thus, Morrissey and Browne (2004) concluded that “none of the models 

can be considered to be fully sustainable”. Meanwhile, Agenda 21 acknowledges that 

“environmentally sound waste management must go beyond the mere safe disposal or 

recovery of wastes that are generated and seek to address the root cause of the problem 

by attempting to change unsustainable patterns of production and consumption”. It 

would assume that the most likely sustainable solid waste management model is life 

cycle assessment model included with Agenda 21 proposes four waste-related 

programmes which aim at maximizing environmentally sound waste reuse and recycle, 
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minimizing wastes, extending waste service coverage and promoting environmentally 

sound waste disposal and treatment (UNESCAP, 2000). 

2.4.4 Solid waste management models 

 The first solid waste management models were optimization models and dealt 

with specific problems such as vehicle routing or transfer station siting (Morrissey and 

Browne, 2004). The early models were affected from many limitations and recycling 

was not taken into account. The deficiencies lead to the unsuitable long-term planning 

(Sudhir et al., 1996). The development of technology in the late 1980s provided an 

chance to advance more complex waste management models. The models developed in 

the 1980s were mostly mixed waste management that can minimize the cost and some 

models emphasized on recycling (Gottinger, 1988). During the 1990s, recycling was 

taken into account for most of the models (Chang and Wei, 1999).  

Current models also mirror a modification of waste management policy where 

waste planning has to shift from a reliance on landfill to other waste management that 

based on integrated solid waste management [ISWM] principle (Clift et al., 2000). 

Rogers (2001) reviewed that most of current waste management models can be 

categorized into one of three categories which one based on cost-benefit analysis, 

another one based on life cycle assessment and the last one based on the use of a multi-

criteria technique.  

1) Cost-benefit analysis model 

Rogers (2001) and Mutavchi (2012) describes that cost-benefit analysis models allow 

decision-maker to evaluate both positive and negative effects of waste management into 

a common measurement, usually monetary. The scenario with the greatest benefit and 

least cost is the preferred scenario. The results are presented and all impacts summed 

up into monetary term. It allows decision makers to see which managements are the 

most cost effective. Nevertheless, there is uncertainty in calculating social and 

environmental impacts into monetary terms. The procedures of the environmental-

economic efficiency evaluation of a solid waste management scheme are shown in 

Figure 2.4. 
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Figure 2.4 Procedures of the environmental-economic efficiency evaluation of a solid 

waste management scheme.  

Source: Mutavchi, 2012 

 

 2) Life cycle assessment model 

Life cycle assessment [LCA] is an analytical mechanism that identifies the 

environmental impacts all over product’s life from raw material through resources 

procurement, production, transportation, utilization, waste disposal and waste 

recycling. The assessment has done by collecting an inventory of associated inputs and 

outputs of a system, appraising the impacts and interpreting the results (Finnveden, 

1999). In the definition of LCA, the term “product” includes not only product systems 

but also service systems, for instance, waste management system (Clift et al., 2000). 

The LCA scheme is officially stipulated by the International Organization for 

Standardization [ISO], and the calculation method of LCA is prescribed by ISO 14040 

and ISO 14044. The life cycle assessment model based on International Standard 14040 

is shown in Figure 2.5. 
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Figure 2.5 Life cycle assessment model based on ISO 14040 

Source: The International Organization for Standardization, 2006a 

Clift et al. (2000) explained that during the first phase, the alternatives of 

delivering will be studied and compared. In the second phase, the materials and 

emission will be identified and quantified. Then, inputs shall be traced back to primary 

materials. Moreover, in the processing operations, transportation is also studied. This 

is an important part of the economic cost and environmental impacts. In principle, 

manufacture and disposal of plant and equipment are also part of the life cycle. In the 

third phase, it aims at studying and evaluating the potential environmental impacts of a 

product system.  

The part of public sector, decision-making will be outlined later. In the last 

phase, the results of both the inventory analysis and the impact evaluation are associated 

with the defined goal. The findings are used to reduce environmental impacts or put in 

decision process of policy making for integrated waste management. 
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3) Multi-criteria decision analysis model 

Bana E Costa et al. (1997) found that over the past two decades, a multi-criteria 

decision analysis [MCDA] was developed into a discipline. A mutual characteristic of 

all MCDA approaches is many criterion are taken into account. 

It leads to powerful decision making rather than optimizing a single criteria or 

dimension. This method allows decision makers to understand the problems and options 

from several perspectives. The criteria selected in these models indicated by the 

objectives of the model and could include environmental impact or risk assessment in 

the model.  

The MCDA goes beyond the assessment of purely economic consequences. It 

allows other criterion to be assessed on an equal basis. The preferences of different 

group of stakeholder can take into account. 

This method does not provide the best solution, but a set of preferred solutions. 

Thus, the decision-maker should have personal judgment and experience in making the 

decisions. The allocation of weights to each criterion is subjective and could lead to a 

different result.  

Knoeri et al. (2011) stated that “analyzing the relevance of weighted criteria to 

agents’ decision-making is the field of multi criteria decision analysis [MCDA]. They 

found it allowed to structure complex decision-making process and to measure ratio 

scales on all hierarchical levels”. The phases of the analytical hierarchy process as a 

multi-criteria decision analysis approach is shown in Figure 2.6. 
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Figure 2.6 Phases of the analytical hierarchy process as a multi-criteria decision 

analysis approach. 

Source: Knoeri et al., 2011 

2.5 Sustainable solid waste management 

Morrissey and Browne (2004) indicated that “for a solid waste management 

system to be sustainable, it needs to be environmentally effective, economically 

affordable and socially acceptable”. McDougall and Nilsson-Djerf (2000) stated that 

“for a waste management system to be effective, it must be accepted by the population”. 

In addition, Petts (2000) asserted that “the most effective management of municipal 

solid waste has to relate to local environmental, economic and social priorities”. While, 

Agenda 21 chapter 21.4 (1992) stated that “environmentally sound waste management 

need to surpass the safe disposal or recovery of wastes that intend to address the cause 

of the problem by changing unsustainable patterns of production and consumption.”   

2.5.1 Concept of 3Rs 

The waste hierarchy or the 3Rs referring to reduce, reuse and recycle is deemed 

the method of waste management to achieve the goal of minimization of waste 
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(USEPA, 2009). The 3Rs promote the sustainable consumption in the way of reducing 

materials and resource consumption. The 3Rs model applied in waste hierarchy is 

shown in Figure 2.7. 

 

Figure 2.7 3Rs model applied in Waste Hierarchy. 

Source: The Environment Protection Department [EPD], 2005 

Reduce is to consume less to save the materials and resources in production. 

The US Environmental Protection Agency [USEPA], (2013) described that the most 

effective way to reduce waste is to means to conserve natural resources and 

environment. For instance, low-flow toilets that use very less water to flow the tube. It 

can considerably save a large amount of water and generate less waste water. 

Reuse is the second priority on the solid waste management hierarchy and 

involves using item again in another way when their primary use is completed. The US 

Environmental Protection Agency [USEPA] (2013), described that reuse is the most 

effective ways to save natural resources, protect the environment and money.  For 

example, an empty plastic bottle can be reused to contain water again to decrease the 

waste production.  

Recycle is a process to change materials or waste into new products to avoid 

waste of possibly useful materials. Recycle helps reduce the consumption of new raw 

materials, decrease energy usage and pollution and lessen greenhouse gas emission. 
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Recyclable materials are several kinds such as plastic, glass, metal, aluminum, tin and 

paper. Additionally, there are some standard related to recycle practice such as 

International Organization for Standardization [ISO] 15370:2008 for plastic waste and 

ISO 14001:2004 for environmental management control of recycling practice (ISO, 

2012). 

In Thailand, approximately 70% of solid waste recycling activities and recovery 

operations were carried out by waste pickers and municipal collectors. The other 30% 

was managed by the formal sectors (Liamsanguan and Gheewala, 2008). Only small 

fraction of waste was managed in households by separation. Therefore recycling should 

be promoted as the way to reduce the amount of solid waste disposed at dumpsites. The 

income return from waste separation activity could be the incentive to drive the effort 

forward. 

2.5.2 Concept of integrated solid waste management  

 The United Nations Environmental Programme [UNEP] (2009) described that 

integrated solid waste management (ISWM) is a comprehensive waste prevention, 

recycling, composting and disposal programme. An effective ISWM considers how to 

recycle, manage and prevent solid waste in ways that protect environment and human 

health effectively.  

The ISWM includes local needs evaluation and the most suitable waste 

management was selected for fulfill the needs. The activities of ISWM consist of waste 

minimization, recycling, treatment, combustion and disposal in appropriate designed 

and sanitary landfills. The conceptual model of integrated solid waste management is 

shown in Figure 2.8. 
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Figure 2.8 The conceptual model of integrated solid waste management. 

Source: The United Nations Environmental Programme [UNEP], 2009 

 The US Environmental Protection Agency [USEPA] (2002) stated that the first 

step to design or improve a solid waste management system is planning. The significant 

factors which the planner should take into account are institutional, financial, economic, 

social, environmental and technical factors as details shown in Table 2.11. 
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Table 2.11 The significant factors for the integrated solid waste management planning 

process 

Source: The United States Environmental Protection Agency [USEPA], 2002 

According to the comprehensive integrated solid waste management planning 

process, some essential steps such as needs identification, existing system and 

regulation reviews, decision-making framework arrangement, short-term and long-term 

goals establishment, potential components identification, options comparing and the 

integrated solid waste management plan development are needed. This process is 

shown in Figure 2.9.   

Factors Questions to consider Steps to take 

Institutional 

(Law and 

processes)  

Are existing laws and 

policies adequate to allow 

the government to properly 

implement ISWM 

- Establish a national policy and pass laws on 

solid waste management standards and 

practices. 

- Identify the roles and responsibilities of each 

level of government. 

- Ensure the local government has the 

authority and resources to implement an 

ISWM plan 

Social  What types of waste does 

your community generate 

and how it is managed 

- Encourage citizen participation in all phases 

of waste management planning to help gain 

community awareness, input, and acceptance 

Financial 

(Funding) 

Where will you go to get 

funds for creating a solid 

waste management system 

- Identify sources that can provide funding for 

solid waste management, including general 

revenues or user fees, the private sector, and 

government or international agency grants and 

loans 

Economic 

(costs and job 

creation) 

What will it cost to 

implement various waste 

management activities 

- Calculate the initial capital investment 

requirements and long-term operating and 

maintenance costs associated with the various 

waste management activities 

- Evaluate the public’s ability and willingness 

to pay 

- Evaluate activities based on effectiveness in 

handling waste and potential for job creation 

Technical 

(location and 

equipment) 

Where will you build 

collection and disposal 

facilities and what equipment 

will you need 

- Include geological factors, transport 

distances, and projected waste generation in 

siting and design considerations 

- Determine what equipment and training will 

be necessary to perform the waste 

management tasks.  

Environmental 

(natural 

resources and 

human health)  

Will solid waste management 

activities (e.g. landfilling or 

combustion) affect the 

environment 

- Establish procedures to verify the protection 

of groundwater and drinking water 

- Monitor compliance with the national 

standards to ensure human health risks are 

minimized 
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Figure 2.9 The comprehensive integrated solid waste management planning process. 

Source: The US Environmental Protection Agency [USEPA], 2002 

The integrated solid waste management was initiated from the policy move 

away from landfilling in the 1990s (Van de Klundert and Anschutz, 2001). The concept 

of integrated solid waste management aims at balancing between three dimensions of 

waste management including environmental effectiveness, economic affordability and 

social acceptability (Morrissey and Browne, 2004) and emphasizes on the integration 

of the many related processes to diminish environmental impacts and decrease the cost 

of management. The integrated solid waste management paradigm developed by 

Marshall and Farahbakhsh (2013) is shown in Figure 2.10.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Identify Needs What types 

of waste are currently 

generated and in what 

quantities? 

Review Existing System 

Where are the uncontrolled 

dumps located? How is waste 

currently managed? What role 

do wastepickers or scavengers 

play in recycling waste? 

Review Existing 

Regulations Are the 

existing laws adequate 

for ISWM 

Organize Decision-

Making Framework 

Who will make the 

decisions? 

Establish Objectives What 

are your short and long term 

goals? 

Identify Potential Components     

Which waste management 

activities (e.g. waste prevention, 

recycling, disposal) will help 

you achieve your objectives? 

Compare Options Which 

activities are the most cost-

effective? Are they 

affordable in the long-run? 

Develop the Integrated Solid 

Waste Management Plan 

How will you finance building 

of facilities, obtain equipment, 

and hire and train workers? 

Implement the plan 

When will you begin to 

conduct solid waste 

management activities? 

Evaluate the Waste 

Management System How 

can you make adjustments or 

improve or expand solid 

waste management services? 

Education  

Public Participation 

Outreach 



 

 

39 

 
Figure 2.10 The integrate solid waste management paradigm. 

Source: (Marshall and Farahbakhsh, 2013) 

Integrated solid waste management systems should be designed to specific 

community objectives by combining stakeholders’ perspectives and requirements 

regarding waste characteristics, political, environmental, institutional, cultural, 

economic and social contexts and the appropriate methods of prevention, reduction, 

separation, collection, recovery and disposal (Kollikkathara et al., 2009). 

Solid waste management systems that disregard social elements and priorities 

tend to fail (Petts, 2000). Changing in value systems, consumer behavior, public 

acceptance, public participation in planning and implementation stage are significant 

as technical and economic aspects of solid waste management (Carabias et al., 1999). 

Optimal and effective solid waste management should be adopted by local authorities 

and participated by public sphere (Morrissey and Browne, 2004). The public 
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participation, capacity building, communication, changing in pattern of production and 

consumption and an accessibility of information are the key elements to the success of 

the integrated solid waste management (Carabias et al., 1999). 

2.6 Greenhouse gas emission from waste generation 

The Intergovernmental Panel on Climate Change [IPCC] reported that most of 

the warming observed during the last 50 years caused by greenhouse gases from human 

activities (McMichael, 2003). Mohareb et al. (2008) confirmed that climate change, by 

greenhouse gases [GHGs] increasing emission, is currently threatening the quality of 

life for humanity and ecosystem.  

Since the greenhouse gas emission has exacerbated the impact of climate 

change, the United Nations Framework Convention on Climate Change [UNFCCC] 

adopted an ultimate objective aimed at stabilizing greenhouse gas concentrations in the 

atmosphere at a level that would prevent dangerous anthropogenic interference with the 

climate system (Rogner et al., 2007). This led to the Kyoto protocol, an international 

treaty which set binding obligations on developed countries to reduce greenhouse gas 

emissions. One of the important commitment stated that each party included in Annex 

I, the developed countries, shall limit and/or reduce methane emission which is one of 

the greenhouse gases that most generates from solid waste disposal sites to achieve its 

quantified emission limitation and reduction commitments. The methane could be 

released during the decomposed process in solid waste disposal sites and recycle 

process (USEPA, 2013).  

The assessment of the methane emissions from solid waste generation has 

several methods. The generally accepted one was developed by the Intergovernmental 

Panel on Climate Change [IPCC]. The IPCC methodology for estimating methane 

emissions is based on the First Order Decay [FOD] method and the decision tree for 

methane emissions from solid waste disposal sites as shown in Figure 2.11. 
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Figure 2.11 The decision tree for methane emissions from solid waste disposal sites 

Source: The IPCC guidelines for National greenhouse gas inventories (2006) 

 In 2011, the Public Health and Environmental Technology Services Center, 

Public Health Faculty, Khonkaen University and the Environmental Research and 

Training Center [ERTC] introduced the methodology mentioned about production-

based greenhouse gas emission calculating software to calculate greenhouse gas 

emission from solid waste generated (The Environmental Research and Training Center 

[ERTC], 2011a).  

Another accepted module was developed by the Intergovernmental Panel on 

Climate Change [IPCC], namely the revised 1996 IPCC Guidelines for National 

Greenhouse Gas Inventories Worksheet. The module provides methodologies for 

estimating emissions of methane [CH4] from solid waste disposal sites. In addition, the 

module could help solid waste planners and organizations to track and voluntarily 

report greenhouse gas emissions reductions from several waste management practices. 

Then, total greenhouse gas emissions baseline and alternative waste management 

practices-source reduction, recycling, combustion, composting and landfilling can be 

numbered (IPCC, 1996). 
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 Barker et al., (2007) reported that recycling, re-use and waste minimization 

initiatives are indirectly decreasing greenhouse gas emissions by reducing the mass of 

waste requiring disposal. While, integrated solid waste management model was applied 

to help determine the best options for reducing greenhouse gas emissions from waste 

in the city of Ottawa (Haigh et al., 2004). Bogner et al., (2008) also affirmed that 

flexible strategies and financial incentives can enlarge waste management options to 

attain greenhouse gas mitigation goals. 

 

2.7 Application of sustainable solid waste management on sporting event 

Solid waste is a recurring problem everywhere around the world. Despite the 

difficulty, there have been many attempts to counter the problem. For instance, the FIS 

Nordic World Ski Championships 2005 in Oberstdorf, Germany set up 20 waste 

disposal points in the proximity of the stadiums. The locals were in charge for the waste 

collection, separation and treatments prior recycling and disposal. The feedback from 

the event’s spectators was positive as they acknowledged the disposal system as a good 

idea (Schmidt, 2007). 

Other than the system, the products themselves can contribute largely to the 

waste reduction. Multi-use products can dramatically reduce waste and cost over non-

recyclable one.  A promotion such as the interesting “Put it in a roll” programme where 

foods were distributed in edible containers such as a bread roll instead of plastic or 

paper plates. As much as it helps reducing non-recyclable waste, the programme draws 

a lot of attention from media. 

Schmidt (2007) suggested that controlling waste-collection behaviors could 

benefit solid waste management in The Guide to Environmentally-Sound Large 

Sporting Event. A deposit money could be required from spectators in order to 

guarantee that they will return the containers for the money. And consequently clean 

their seats after the game. Limiting the number of flyers, giveaways and promotional 

articles in general during an event can also benefit waste reduction. Constantly 

emptying waste containers is also necessary to prevent overflowing of waste. Lastly, 

waste separation sites in utility rooms also need to be properly controlled.  
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2.8 Thailand Football  

In Thailand, football competitions are divided into 3 major leagues. Thai 

premier league is the highest league of Thailand, Division 1 is the second league of 

Thailand and the smallest league is regional league Division 2. Both Thai premier 

league and Division 1 have 18 football clubs that play against each other. In the end of 

the season, 3 clubs in Division 1 who got the most points in the table will be promoted 

to Thai premier league. While, 3 clubs in Thai premier league that got the least points 

will be relegated to play in Division 1. By the same token, 3 clubs in Division 1 that 

got the least points will be relegated to play in Division 2.   

The Football Association of Thailand (2012) reported that there were 3,880 

matches conducted by three leagues each year. According to the Thai Premier League 

(2013), spectators have increased every season. The average spectators per match in 

2010, 2011, 2012 and 2013 were 4,717, 4,572, 4,822 and 6,096, respectively. 

In 2012, the Thai premier league consisted of 18 football clubs and Division 1 

consisted of 18 football clubs. While, the regional league Division 2 separated into 5 

regional namely, Bangkok Metropolitan, Northern region, Southern region, North-

eastern region, Central and East region are shown in Table 2.12. 
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Table 2.12 The Regional League Division 2 Football Clubs in 2012 

No. Bangkok Northern Southern North Eastern Central 

and East 

1. Thai-Honda Chiangmai FC Trang FC Roiet Utd Ayuthaya 

FC 

2. Samutsakorn 

FC 

Paknampo NSRU 

FC 

Pattani FC Udonthani FC Rayong FC 

3. Rayong Utd Phitsanulok FC Ranong FC Srisaket Utd Trad FC 

4. Rbac-BEC 

TERO 

Utaradit- Mhorseng Nakornsritham

marat FC 

Nakronpanom FC Aangthong 

FC 

5. Kasetsart Univ NakornsawanFC Chumporn FC Mahasarakam Utd Prachuap 

FC 

6. North Bangkok Phrae Utd Nara United Loei City Sakaew FC 

7. Chamchuri Utd Nan FC Satun United Nhongkai FC Lopburi FC 

8. Kasembandit 

Univ 

Kampangphet FC Pang-nga FC Amnatcharoen 

Town 

Phetburi FC 

9. Globex FC Payao FC Had Yai FC Yasothorn Utd Pracheanbur

i Utd 

10. Assumption 

Thonburi FC 

Lamphun warrior Surathani FC Nongbualampoo FC Samitprakar

n FC 

11. Loog Esan Thai 

Airways 

Utaitanee Forest Yala FC Surin FC Muangkarn 

FC 

12. Custom Utd Tak FC  Chaiyapoom FC Chacherngs

ao  

13. Krung Thonburi Chiangrai FC  Kalasin FC Kabin City 

14. Rangsit FC Sukhothai FC  Mukdaharn City Mabtaput 

Navy 

Rayong 

15. Samutprakan 

Utd 

Phichit Fc  Ubonratchathani FC Royal Thai 

fleet 

16. Central FC Phetchaboon Fc  Sakonnakorn FC Pathumtani 

FC 

17. Bkk Christian Singburi FC   Nakornnayo

k  

18. Nonthaburi Lampang FC   Thanyaburi 

Utd 

Source: Thailand Premier League (2012) 
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Football clubs can be categorized into 3 categories based on an annual financial 

investment of the clubs (Thai Premier League, 2013a). The annual financial investment 

of the football club which were over 150 million Baht, 149-100 million Baht and less 

than 100 million Baht annually were defined as large, medium and small football clubs 

respectively. The categories of football clubs are shown in Table 2.13.  

Table 2.13 The categories of Football Clubs 

No. Football Club Categories 

1. SCG Muangthong United Large 

2. Chonburi FC Large 

3. Buriram United Large 

4. BEC Tero Sasana Large 

5. TOT SC Large 

6. Insee Police United FC Large 

7. Army United Medium 

8. Bangkok Glass  Medium 

9. Chainat FC Medium 

10. Osotsapa M150 Saraburi Medium 

11. Thaiport FC Medium 

12. Wuachon United Medium 

13. Esan United Small 

14. Pattaya United Small 

15. Chiangrai United FC Small 

16. BBCU FC Small 

17. Genufood Samutsongkhram Small 

18. TTM Chiangmai FC Small 

 

In the three major leagues, 117 clubs are participated every season. Each club 

has to comply with the rules and regulations given by the Thai premier league Company 

Limited. Such rules and regulations are derived from the Asian Football Confederation 

[AFC] which mainly on the subject of stadium regulations, competition regulations and 

law of the game. However, there was no regulation related to solid waste management 

or environmental policy at all.



 

 

CHAPTER III 

RESEARCH METHODOLOGY 

3.1 Conceptual research Framework 

The main purpose of this research is to study current situations of solid waste 

managed in football games and to propose a possible sustainable solid waste 

management model for the football games. 

 The study was conducted based generally on the objectives of the Olympic 

Movement’s Agenda 21 and its action programme on conservation and management of 

resources for sustainable development. The conceptual research framework is shown in 

Figure 3.1.  
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Figure 3.1 Conceptual research framework. 
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According to the Olympic movement’s Agenda 21, the programme of action 

was built around the three objectives which are 1) improving socio-economic 

conditions, 2) conservation and management of resources for sustainable development 

and 3) strengthening the role of major groups. The management of hazardous products, 

waste and pollution is one of key environmental activities of the Olympic movement’s 

Agenda 21 which do not mention about solid waste management in particular. 

Therefore, this research has to collect data of solid waste generated in some football 

matches in Thailand as a case study. The data collection including field observation, 

solid waste collection and separation, in-depth interview to key stakeholders, 

questionnaires to spectators and policy review was conducted to obtain the situation of 

solid waste managed and generated in the football matches. Eventually, all data 

collected were synthesized and analyzed to develop a sustainable solid waste 

management model. 

3.2 The study areas 

 The study areas comprised of three football clubs in the Thai Premier League 

namely the SCG Muangthong United FC, the Bangkok Glass FC and the Chiangrai 

United FC. The criteria used in selecting the study areas are as follow: 

 1) Location: the study areas are located in three provinces of Thailand namely,  

- Nonthaburi, the suburb of Bangkok which the SCG Muangthong United FC is 

located. 

- Prathumthani, the suburb of Bangkok which the Bangkok glass FC is located. 

- Chiangrai, the northern province which the Chiangrai United FC is located.  

 2) A number of spectators: an annual number of spectators were in the top five 

of Thai Premier League (TPL, 2013a).  

 3) An annual financial investment of the football club which were over 150 

million Baht, 149-100 million Baht and less than 100 million Baht annually. In 2012, 

the SCG Muangthong United FC, the Bangkok glass FC and the Chiangrai United FC 

financially invested 160 million Baht, 120 million Baht and 60 million Baht, 

consecutively (TPL, 2013a). 

The criteria for the selection of the study clubs are shown in Table 3.1. The 

locations are in different areas as shown in Figure 3.2. 
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Table 3.1 The criteria used for the selection the study clubs. 

 

Criteria SCG Muangthong 

United FC 

Bangkok glass 

FC 

Chiangrai 

United FC 

Location Suburb of Bangkok Suburb of Bangkok Northern province 

A number of 

spectators 
Top 5 Top 5 Top 5 

Financial investment  

Over 150 

Million Baht 

annually 

149-100 million 

Baht annually 

Less than 100 

million Baht 

annually 

Club category Large Medium Small 
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Figure 3.2 The study area. 

Source: Modified from Ezilon maps [Online]. 2015. Available from: 

http://www.ezilon.com/maps/asia/thailand-maps.html [2015, May] 
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3.3 Respondents and their numbers 

The respondents were classified into 2 groups as follows, 

- Spectators from each study match.  

- Key stakeholders involving in solid waste managed in the football match such 

as club’s president or manager, head of solid waste managed, waste collectors 

and some spectators selected for in-depth interview.  

The spectators in the study match were selected by the random sampling 

(Creswell, 2007). Due to the number of spectators were up to 10,000 according to the 

statistical record of the Thailand Premier League, Taro Yamane’s formula was used for 

a number of sample size (Yamane, 1967). A sample size of 385 spectators in each study 

match was required at confidence interval of 95 percent as detail in the following 

formula and Table 3.2. 

                                                        

where  

n = sample size.  

N = population size. (i.e. number of spectator in the football match) 

e  = precision of random sampling. 

Table 3.2 Population size and precision of random sampling of Taro Yamane 

 
Source: Yamane (1967) 

Additionally, 12 key stakeholders were selected using the purposive sampling 

method to in-depth interview (Bernard, 2012). In order to study the situation of solid 

waste managed in the football match, people who participate in activities related to 

Population Size 

 

Sample size 

1% 2% 3% 4% 5% 

100 99 96 92 86 80 

500 476 417 345 278 222 

1000 909 714 526 385 286 

6000 3750 1765 938 566 375 

10000 5000 2000 1000 588 385 

50000 8333 2381 1087 617 397 
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generation, source reduction, storage, handling, collection, and disposal of solid waste 

were selected as the respondents. The criterion for the purposive sampling was based 

on the role of selected respondents in solid waste managed activities (Joseph, 2006). 

The 12 selected key stakeholders consisted of 3 club’s presidents or managers, 

3 heads of solid waste managed, 3 waste collectors, and 3 spectators from each study 

club. The club’s presidents or managers are responsible for policies on solid waste 

managed and its budget. The heads of solid waste managed are responsible for source 

reduction, storage, handling, collection and disposal of solid waste based on given 

policies. The waste collectors work on collection and handling of solid waste while the 

spectators generate solid waste. 

3.4 Questionnaires development 

1) A structured questionnaire for spectators was developed to study their 

opinion and behavior on solid waste generated at the stadium. The questionnaire 

comprises of two parts. The first part was socio-demographic information and solid 

waste generating, disposing and sorting behaviors of the spectators. The second part 

was opinion of the spectators on solid waste managed at the study stadiums and 

awareness of its impacts. An example of this questionnaire is in Appendix A.  

2) A semi-structured questionnaire for in-depth interview with the key 

stakeholders was developed based on the interview guide of the United Nations 

Environmental Programme [UNEP] (2009c). The questionnaire comprised of 3 parts. 

Part I was about opinion of the respondent on environmental, social, economic issues 

of solid waste. Part II was about opinion of the respondent on solid waste managed at 

the stadium. Part III was about opinion on sustainable solid waste management. An 

example of this questionnaire is in Appendix B. 

3.5 Data collection 

Data collection carried out in this study comprised of a field observation and a 

solid waste collection and separation at the stadiums, in-depth interview with the key 

stakeholders involving in solid waste managed activities in the football match, 

questionnaires to spectators on the opinion and behavior regarding solid waste 

generated at the stadiums and policy review on solid waste managed in sport games. 
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1) Field observation and solid waste collection and separation 

The solid waste generated and managed was observed during the study matches 

at the selected stadiums. Solid waste generated was collected from area of the football 

club including stadium after the matches over. It was separated and sorted its types and 

amount between July and September 2012. 

2) Questionnaire to spectators 

The structured questionnaire was applied to 385 spectators by the random 

sampling method (Creswell, 2007) in each study match. The three study matches were 

held at each study stadiums during the Thailand Premiere League season 2012 between 

July and September 2012. 

3) In-depth interview with key stakeholders 

The key stakeholders involving in solid waste managed activities were selected 

by means of the purposive sampling (Bernard, 2012) due to their roles in the solid waste 

managed activities. The in-depth interviews were carried out between September and 

December 2012. 

4) Policy review 

The international and national sport policies related to sustainable sport, 

environmental management and solid waste management were studied from the 

International Olympic Committee [IOC], the United Nations environmental program 

[UNEP], the International Federation of Association Football [FIFA], the Asian 

Football Confederation [AFC], the Football Association of Thailand [FAT], and 

Ministry of tourism and sports of Thailand.  

3.6 Data Analysis 

1) Field observation and solid waste generated collection and separation 

The solid waste generated in the study matches was collected from the study 

stadiums and sent to the separation site, namely Wongpanit. The solid waste was 

separated and sorted in compliance with the ISO 14001 standard which waste and 

hazardous waste were minimized and managed correctly and effectively. The wastes 
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were segregated into wastes requiring disposal and those for recycling. The amount of 

waste for off-site disposal and recycling was recorded (ISO 14001:2004). The types 

and amount of separated solid waste data from 3 study matches were also recorded and 

compared.   

In addition, the greenhouse gas emissions from solid waste generated at the 

study stadiums were calculated using the production-based greenhouse gas emission 

calculating software developed by the Public Health and the Environmental 

Technology Services Center and the Environmental Research and Training Center 

[ERTC], Public Health Faculty, Khonkaen University and the revised 1996 

Intergovernmental Panel on Climate Change [IPCC] Guidelines for National 

Greenhouse Gas Inventories Worksheet developed by the IPCC.  

2) Questionnaires 

 The data from a structured questionnaire was analyzed using Likert scale. A 

frequency distribution table and the statistical mode were used to analyze the opinion 

and behavior of spectators regarding solid waste generated at the stadium.  

3) In-depth interview  

 The data from in-depth interview was analyzed by using method developed by 

McCracken (1988) for long interviews. The data was coded based on in-depth 

interviews. The codes were grouped in the same categories for further analysis.  

4) Policy review 

 The relevant international and national sport policies were studied and applied 

to propose the sustainable solid waste management model for sport games.  

3.7 The sustainable solid waste management model 

The data collected from the field and frameworks of integrated solid waste 

management planning of the USEPA (2002) was used in the study to develop 

sustainable solid waste management model for sport games.



 

 

CHAPTER IV 

RESEARCH FINDINGS AND DISCUSSIONS 

This chapter brings up research findings to fulfill objectives set of this research. 

Data collection was carried out through field observation of solid waste collection and 

separation. The in-depth interviews were conducted with key stakeholders using semi-

structured questionnaires. The structured questionnaires were applied to spectators. The 

relevant policies on solid waste managed in sports were reviewed. All relevant data was 

then analyzed for a possible sustainable solid waste management model for sport game. 

4.1 The study area  

 The study areas consist of three football clubs and their stadiums in the Thai 

Premier League. The study clubs consist of the SCG Muangthong United Football club 

(MTUTD), the Bangkok glass Football Club (BGFC) and the Chiangrai United Football 

club (CRUTD). The study areas were selected based on their location, a number of 

spectators and an annual financial investment of the football club (Thailand Premiere 

League [TPL], 2013a). 

1) The SCG Muangthong United football club locates in Nonthaburi province, 

a suburb of Bangkok. Its home stadium namely SCG Muangthong stadium has the 

capacity of 17,500 seats. The average number of spectators in season 2012 was 13,427 

(TPL, 2013a). The SCG stadium is shown in Figure 4.1. 

2) The Bangkok glass football club locates in Prathumthani province, a suburb 

of Bangkok. Its home stadium namely Leo stadium has the capacity of 13,000 seats. 

The average number of spectators in season 2012 was 7,118 (TPL, 2013a). The Leo 

stadium is shown in Figure 4.2.  

3) The Chiangrai United football club locates in Chiangrai province. Its home 

stadium, The United stadium has the capacity of 14,000 seats. The average number of 

spectators in season 2012 was 8,034 (TPL, 2013a). The United stadium is shown in 

Figure 4.3. 
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Figure 4.1 The SCG Muangthong Stadium. 

Source: The SCG Muangthong United FC [Online]. 2012.  

Available from: http://www.mtutd.tv [2012, December] 

  

 

Figure 4.2 The Leo Stadium. 

Source: The Bangkok glass FC [Online]. 2013.  

Available from:  http://www.bangkokglassfc.com/club-info-04.html [2013, January] 
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Figure 4.3 The United Stadium. 

Source: The Chiangrai United FC [Online]. 2012.  

Available from: http://www.thailandsusu.com [2012, December] 

As football has continually grown its popularity in Thailand, the number of 

spectators has also increased every season (The Thai Premiere League, 2013). It led to 

the growth of football club’s revenue both from ticket sales and souvenir sales. The 

sales revenue from ticket and souvenir of the study clubs consequently shown in Table 

4.1 has risen up as well. 

Table 4.1 Number of spectators, sales revenue of ticket and souvenir of the study 

clubs in season 2010, 2011 and 2012. 

Season Club 
No. of 

Spectators 

Sales revenue 

Ticket (Baht) 
Souvenir  

(Baht) 

2010 

 

SCG Muangthong United FC 154,573 11,747,190 9,530,085 

Bangkok glass FC 75,856 5,019,640 3,246,880 

Chiangrai United FC - - - 

2011 

SCG Muangthong United FC 182,610 16,408,740 13,849,901 

Bangkok glass FC 97,059 8,049,797 4,336,723 

Chiangrai United FC 63,447 4,778,760 1,442,680 

2012 

SCG Muangthong United FC 228,256 21,345,971 17,921,386 

Bangkok glass FC 121,003 9,608,716 4,885,699 

Chiangrai United FC 136,578 9,686,580 3,728,323 

Source: The Thailand Premiere League, 2013a 
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 The president of the Thai Premiere League disclosed that the number of 

spectators attended the football matches between season 2010 and 2013 was 5,274,962 

persons and the sales revenue circulated in a football business was almost 10,000 

million Baht between season 2010 and 2013.  

4.2 Field observation and solid waste collection and separation 

To study solid waste generated and current solid waste managed of the study 

clubs, they were observed at the study football matches of the clubs between July and 

September 2012. The solid waste generated was collected at the study stadiums after 

the 9 study matches were over and were separated in order to identify its type and 

amount. The study matches and a number of spectators are shown in Table 4.2. 

Table 4.2 The study matches and a number of spectators. 

Study matches 

No. 
Stadium Home team Number of spectators 

1  

SCG Muang-thong 

Stadium 

 

SCG Muang-thong 

United (MTUTD) 

11,453 

2 11,755 

3 13,548 

4 

Leo Stadium 
Bangkok glass FC 

(BGFC) 

5,933 

5 5,653 

6 10,050 

7 

United Stadium 
Chiangrai United FC 

(CRUTD) 

7,108 

8 11,000 

9 14,320 

Source: The Thailand Premiere League, 2013a 

The solid waste generated at the study matches were collected right after the 

matches were over by the home club’s solid waste managed staffs. The solid waste 

collected was stored at the storage of the stadium and was transported to the separation 

site, namely Wongpanit on the next day. The solid waste was basically separated into 



 

 

59 

solid waste for recycling and solid waste for disposal. The amount of solid waste for 

recycling and disposal was recorded (ISO 14001:2004) as shown in Table.4.3. 

Table 4.3 The amount of solid waste generated in the study matches. 

Study 

matches 

No. 

Club 

Solid waste for recycling 
Solid waste for 

disposal 

Net 

solid 

waste 

(kg.) 
(kg.) Percentage (kg.) Percentage 

1 SCG 

Muang-

thong 

United 

(MTUTD) 

111.1 12.65 767.5 87.35 878.6 

2 140.9 12.74 965.6 87.26 1106.5 

3 209.1 15.50 1139.6 84.50 1348.7 

Average 153.7 13.83 957.6 86.17 1111.3 

4 
Bangkok 

glass FC 

(BGFC) 

70.9 9.94 642.7 90.06 713.6 

5 103.1 11.22 815.9 88.78 919.0 

6 162.6 12.94 1094.8 87.06 1257.4 

Average 112.2 11.65 851.1 88.35 963.3 

7 
Chiangrai 

United FC 

(CRUTD) 

54.6 7.36 687.0 92.64 741.6 

8 65.9 9.38 636.9 90.62 702.8 

9 121.4 9.97 1096.3 90.03 1217.7 

Average 80.6 9.10 806.7 90.90 887.4 

 

The average solid waste generated at the SCG Muangthong United’s stadium, 

the Bangkok glass’s stadium and the Chiangrai United’s stadium were 1111.3, 963.3 

and 887.4 kilograms respectively. From amounts of solid waste generated in 9 study 

matches and a number of spectators participated in those matches, solid waste 

generation rate can be calculated to be 0.097 kg per person.  

It is noteworthy that some solid waste generated at the stadiums can be sorted 

including glass bottles, aluminum cans, plastic cup, LDPE, mixed plastic, tin cans, and 
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paper. Nevertheless, a large amount of commingled solid waste cannot be economically 

sorted due to its mixture with food remains and garbage in the bins. 

After sorting, the solid waste for disposal at the SCG Muangthong United’s 

stadium, the Bangkok glass’s stadium and the Chiangrai United’s stadium were 957.6 

(86.17%), 851.1 (88.35%) and 806.7 (90.90%) respectively. While, the solid waste for 

recycling were 153.7 kg (13.83%), 112.2 kg (11.65%) and 80.6 kg (9.10%) respectively 

which mean that less than 15% of the total solid waste generated at the study matches 

were transported to recycling process. The commingled solid waste generated at the 

stadiums could be less if an appropriate prior-sorting was implemented. The amount 

and type of sorted solid waste generated in the study matches are shown in Table 4.4. 

Table 4. 4 The amount and type of sorted solid waste generated in the study matches. 

Study 

matches 

No. 

Club 
Glass 

(kg) 

PET 

(kg) 

LDPE 

(kg) 

Alumi-

num 

can 

(kg) 

Tin 

Can 

(kg) 

Mixed 

plastic 

(kg) 

Soft 

paper 

(kg) 

1  

The SCG 

Muangthong 

United 

(MTUTD)  

34.0 25.0 9.0 5.8 2.1 15.2 20.0 

2 48.0 29.8 13.7 6.6 2.5 18.3 22.0 

3 67.0 44.5 16.4 11.2 4.0 28.0 38.0 

Average 49.7 33.1 13.0 7.9 2.9 20.5 26.7 

4  

The Bangkok 

glass FC 

(BGFC) 

 

28.0 5.6 3.0 0.4 0.6 22.1 11.2 

5 38.0 3.5 4.9 0.5 0.8 39.0 16.4 

6 64.0 2.7 6.0 0.9 1.3 63.7 24.0 

Average 43.3 3.9 4.6 0.6 0.9 41.6 17.2 

7 
 

The Chiangrai 

United FC 

(CRUTD) 

31.0 4.0 2.0 0.6 1.0 6.0 10.0 

8 18.0 6.0 1.1 0.3 0.5 21.0 19.0 

9 57.0 8.0 3.1 1.0 1.3 25.0 26.0 

Average 35.3 6.0 2.1 0.6 0.9 17.3 18.3 
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The proportion of each type of the sorted solid waste found at the study matches 

were comprised of glass bottles (35.3%), polyethylene terephthalate [PET] bottles 

(6.0%), low-density polyethylene [LDPE] bottles (2.1%), mixed plastic (17.3%), soft 

paper (18.3%), aluminum can (0.6%) and tin can (0.9%).    

 Stahl and Hochfeld (2003) reported types of solid waste generated in football 

matches are quite similar in almost every kind of sports. Solid waste generated mainly 

comprised of catering waste, packaging materials, promotional materials and 

merchandise provided to spectators which were glass, plastic, paper, can and food 

remain. While, most of the solid waste generated at the London Olympics games and 

the NFL Super Bowl XXVII 1992 were glass, plastic, food packaging (paper), mixed 

paper and can (Bardelline, 2012; Woods, 1993).  

The types of solid waste generated at the study matches that can be sorted were 

relatively conform to the study of Stahl and Hochfeld (2003) and solid waste generated 

at the London Olympics Games 2012 and the NFL Super Bowl XXVII 1992. It shows 

that glass, plastic, paper and can were common types of solid waste generated at most 

of sport events. 

Due to the similarity of solid waste types that generated at the study matches, 

the London Olympics games and the NFL Super Bowl XXVII, the solid waste 

management policy and practices of international mega sport events might be also 

effective to apply with the football matches in Thailand. 

According to field observation, source reduction, separation and recycling was 

deficient in current solid waste management of football clubs. Current solid waste 

management of football clubs is shown in Figure 4.4. 
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Figure 4. 4 Current solid waste management of football clubs. 

This represented solid waste generation rate of the study football clubs and 

current solid waste management process at the SCG Muanthong United’s stadium and 

the Chiangrai United’s stadium that prior sorting was not found at any study stadiums. 

While, prior sorting practice was found only at the Bangkok glass’s stadium. The solid 

waste generated at the stadium was collected from an area of the football club including 

its stadium by solid waste management staffs of the football clubs. The solid waste was 

put together at the garbage room for municipal officers to collect. For recycling process, 

only the Bangkok glass’s stadium sold sorted solid waste to junk shop. In contrast, the 

waste collectors were allowed to collect solid waste at the SCG Muangthong United’s 

stadium and the Chiangrai United’s stadium. For disposal process, the commingled 

solid waste was collected and disposed at sanitary landfills by the municipality. This 

clarified current solid waste management process that was found from the study. 

4.3 Data collection 

4.3.1 Target respondents 

1) Spectators: 385 of the spectators from each study match (included 1,155 

persons from 3 matches) were selected by the random sampling (Creswell, 2007) to 

Solid waste 
generation 
rate

•0.097 kg 
per person

Prior 
sorting

•None

Collection

•Solid waste was 
collected by 
club's staffs and 
put in garbage 
room

•Waste collectors 
were allow to 
collect 
recyclable solid 
waste

Recycling

•None

Disposal

•Solid waste 
was 
collected by 
municipal 
officers 



 

 

63 

study their solid waste generating, disposing and sorting behaviors at the stadium, 

opinion and awareness of impact from solid waste.  

2) Key stakeholders: 9 key stakeholders who involving in solid waste managed 

in the football match such as president or manager of the football club, head of solid 

waste management and waste collectors of each club were selected for in-depth 

interview (Bernard, 2012) to study the current solid waste management of the study 

clubs and opinion about sustainable solid waste management. The criterion for the 

purposive sampling was based on the role of selected respondents in solid waste 

managed activities (Joseph, 2006). 

4.3.2 Questionnaire development 

1) A structured questionnaire for spectators was developed to study their 

opinion and solid waste generating, disposing and sorting behaviors at the stadium. The 

questionnaire consisted of 2 parts. Part I was about socio-demographic information and 

solid waste generating, disposing and sorting behaviors of the spectators. Part II was 

about opinion of the spectators at the study stadiums on solid waste managed at the 

study stadiums and awareness of impact from solid waste. 

2) A semi-structured questionnaire for in-depth interview with the key 

stakeholders was developed based on the targets and issues of concern for integrated 

solid waste management of the United Nations Environmental Programme [UNEP] 

(2009c) to study current situation of solid waste managed at the study stadiums and the 

opinion on sustainable solid waste management. The semi-structured questionnaire 

consisted of 3 parts. Part I was about opinion of the respondent on environment, social, 

economic issues of solid waste. Part II was about opinion of the respondent on current 

solid waste managed at the stadium. Part III was about opinion on sustainable solid 

waste management.  

4.3.3 Research findings 

4.3.3.1 The spectators’ behavior on solid waste generated at the stadium, opinion and 

awareness of impact from solid waste.  

According to Schultz, Oskamp and Mainieri (1995), personal factors such as 

attitudes, knowledge, demographics or personality variables and situational factors 
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might determine one’s behaviors. The structured questionnaire on solid waste generated 

at the football match was developed comprising of socio-demographic information, 

solid waste disposing and sorting behaviors, and opinions of the spectators on solid 

waste generated and managed at the stadiums. The structured questionnaires were 

applied to 385 spectators each match that make up to the number of 1,155 spectators in 

the 3 study matches, using the random sampling technique. The 3 study matches were 

held at the SCG Muangthong United stadium, the Bangkok glass’s stadium and 

Chiangrai United stadium during Thailand Premiere League season 2012 between July 

and September 2012. The data obtained were analyzed using the Likert scale, 

percentage and the statistical mean.  

1) Socio-demographic information 

The socio-demographic information of respondents including sex, age, status, 

education, occupation, monthly income and frequency of match attendance were study 

and shown in Table 4.5 and Table 4.6. 
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Table 4.5 Socio-demographic information of the spectators  

 

The study found that in all study matches 60.0-74.8% of the spectators were 

men. In the range of 38.0-53.0% of the spectators were at the age of 15-25 years old. 

For the education, 38.0-59.5% of the spectators graduated at a bachelor’s degree. In the 

range of 28.6-54.0% of the spectators were students. 

 

 

 

Socio-demographic information 

The SCG Muangthong 

United 

The Bangkok glass 

FC 

The Chiangrai 

United 

Number      

(person) 
% 

Number    

(person) 
% 

Number     

(person) 
% 

Sex 

  

Male 231 60 288 74.8 275 71.4 

Female 154 40 97 25.2 110 28.6 

Age 

  

  

  

  

  

Under 15 years old 10 2.6 33 8.6 27 7 

15-25 years old  159 41.3 147 38.2 204 53 

26-35 years old 141 36.6 122 31.7 58 15.1 

36-45 years old     52 13.5 67 17.4 40 10.4 

46-55 years old       21 5.5 13 3.4 33 8.6 

Over 56 years old  2 0.5 3 0.8 23 6 

Education 

  

  

  

  

  

  

  

Lower than Primary 

School 
0 0 2 0.5 14 3.6 

Primary School        14 3.6 16 4.2 23 6 

High School   79 20.5 157 40.8 106 27.5 

High vocational 

Certificate 
50 13 56 14.5 56 14.5 

Bachelor’s degree     229 59.5 147 38.2 167 43.4 

Master degree   13 3.4 6 1.6 15 3.9 

Doctoral degree 0 0 1 0.3 4 1 

Government officer               92 23.9 68 17.7 70 18.2 

Occupation 

  

  

  

  

Farmers   5 1.3 2 0.5 14 3.6 

Trader 30 7.8 25 6.5 35 9.1 

Employee   95 24.7 125 32.5 50 13 

Student 110 28.6 125 32.5 208 54 

Other  53 13.8 40 10.4 8 2.1 
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Table 4.6 Monthly income and match attendance of the spectators  

 In the range of 46.2-58.5% of the spectators had monthly income between 

5,000-20,000 Baht and 11.4-29.4% of them stated that they attended the match for the 

first time while 22.9-39.5% of them attended every match.  

2) Solid waste generating, disposing and sorting behaviors  

The respondents’ opinion on food, beverage and other products consumption 

and solid waste generated in the football matches are shown in Table 4.7.  

 

  

Socio-demographic information 

The SCG Muangthong 

United 
The Bangkok glass FC 

The Chiangrai 

United 

Number      

(person) 
% 

Number    

(person) 
% 

Number     

(person) 
% 

Monthly 

Income 

  

  

  

  

  

Lower than 5,000 Baht 36 9.4 78 20.3 163 42.3 

5,000 – 10,000 Baht         95 24.7 89 23.1 119 30.9 

10,001 – 20,000 Baht     130 33.8 119 30.9 59 15.3 

20,001 – 30,000 Baht     78 20.3 59 15.3 25 6.5 

30,001 – 40,000 Baht     28 7.3 21 5.5 14 3.6 

More than 40,000 Baht 18 4.7 19 4.9 5 1.3 

Frequency 

of match 

attending 

  

  

  

First time 113 29.4 44 11.4 92 23.9 

2-3 times/season 74 19.2 30 7.8 100 26 

3-4 times/season  37 9.6 28 7.3 32 8.3 

Over 10 times/season 29 7.5 74 19.2 36 9.4 

Over 15 times/season 31 8.1 57 14.8 37 9.6 

Attend every time 101 26.2 152 39.5 88 22.9 
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Table 4.7 The respondents’ opinion on food, beverage and other products 

consumption and solid waste generated in the football matches 

Solid waste disposal and sorting 

behaviors 

The SCG Muangthong 

United 

The Bangkok glass 

FC 

The Chiangrai 

United 

Number      

(person) 
% 

Number    

(person) 
% 

Number     

(person) 
% 

Food, beverage 

and other 

products 

consumption at 

the match 

Liqueur/Beer 91 11.2 103 12.7 86 11 

Water 242 29.9 255 31.5 257 32.9 

Fruit juice 59 7.3 14 1.7 44 5.6 

Soft drink 84 10.4 124 15.3 61 7.8 

Cheering equipment 37 4.6 29 3.6 54 6.9 

Food 94 11.6 119 14.7 106 13.6 

Snack    101 12.5 69 8.5 107 13.7 

Tea/Coffee                       14 1.7 7 0.9 8 1 

Souvenir 47 5.8 73 9 46 5.9 

Booklet 38 4.7 11 1.4 7 0.9 

Other 2 0.2 6 0.7 6 0.8 

Solid waste 

generated at the 

stadiums  

Plastic bag 172 21.7 178 24.9 197 27.2 

Food package 68 8.6 129 18.1 112 15.5 

Glass bottles 61 7.7 40 5.6 50 6.9 

Plastic bottles 207 26.1 95 13.3 81 11.2 

Can 95 12 35 4.9 84 11.6 

Plastic cup 102 12.9 161 22.5 80 11.1 

Plastic box 18 2.3 29 4.1 46 6.4 

Paper 57 7.2 31 4.3 41 5.7 

Hazardous waste 5 0.6 7 1 13 1.8 

Other 7 0.9 9 1.3 19 2.6 

The study found that in the range of 29.9-32.9% of the spectators’ consumption 

was water and 24.4-29.7% of the spectators consumed beer, juice and soft drink. While 

23.2-27.3% of the spectators consumed food and snack. Thus, the solid waste generated 

at the study stadiums should mostly consist of glass and plastic bottles, cans, plastic 

and paper packaging.    

Regarding opinion on solid waste generated at the stadiums, the spectators 

mentioned that they generated plastic bag (21.7-27.2%), food package (8.6-18.1%), 

glass bottles (5.6-7.7%), plastic bottles (11.2-26.1%), can (4.9-12.0%), plastic cup 

(11.1-22.5%), plastic box (2.3-6.4%), paper (4.3-7.2%), hazardous waste (0.6-1.8%) 

and other waste (0.9-2.6%) respectively.    
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The solid waste sorting and disposing behaviors of the respondent at the study 

matches are shown in Table 4.8.  

Table 4.8 Solid waste sorting and disposing behaviors of the spectators 

Solid waste disposing and sorting 

behaviors 

The SCG 

Muangthong United 

The Bangkok glass 

FC 

The Chiangrai 

United 

Number      

(person) 
% 

Number    

(person) 
% 

Number     

(person) 
% 

Sorting 

behavior 

Never sorted 176 45.7 91 23.6 166 43.1 

Sorted sometimes 180 46.8 206 53.5 153 39.7 

Sorted every time 29 7.5 88 22.9 66 17.1 

Disposing 

behavior 

Dispose at provided 

bins every time       
189 49.1 283 73.5 235 61 

Dispose at provided 

bins sometimes  
165 42.9 62 16.1 80 20.8 

Never disposed at 

provided bins   
15 3.9 1 0.3 4 1 

Never disposed 

anything at the 

stadiums 

16 4.2 39 10.1 66 17.1 

Regarding sorting behavior of the spectators, the study found that in the range 

of 23.6-45.7% of the spectators stated that they never sorted the solid waste, 39.7-53.5% 

of the spectators sorted sometimes, and 7.5-22.9% of the spectators sorted every time.  

For the disposing behavior of the spectators, the study found that in the range 

of 49.1-73.5% of the spectators stated that they disposed the solid waste at provided 

bins every time while 16.1-42.9% of them disposed the solid waste at provided bins 

sometimes. However, 0.3-3.9% of the spectators stated that they never disposed at 

provided bins and 4.2-17.1% of the spectators stated that they never disposed anything 

at the stadiums.  

Though, the spectators stated that they disposed the solid waste at provided bins 

every time in the range of 49.1-73.5%, due to lack of prior-sorting behavior, the solid 

waste generated could not be properly separated to recycling process and was 

commingled with food remains and garbage. Consequently, the commingled waste was 

uneconomical to separate and it was disposed inefficiently.  
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3) Opinions of the spectators on solid waste management  

The opinions of the spectators on solid waste managed at the study stadiums are 

shown in Table 4.9. 

Table 4.9 Opinions of the spectators on solid waste managed at the study stadiums 

Opinions of the spectators on 

solid waste managed at the 

stadiums 

The SCG 

Muangthong United 

The Bangkok glass 

FC 

The Chiangrai 

United 

Number      

(person) 
% 

Number    

(person) 
% 

Number     

(person) 
% 

Person in 

charge of 

solid waste 

management 

at the 

stadium 

Football club 318 73.2 358 92.9 282 73.2 

Municipality 

office 
66 17.1 23 6 92 23.9 

Waste collector 1 0.3 4 1 11 2.9 

Current 

solid waste 

management 

 

  

  

  

  

Land filling 24 6.2 44 11.4 73 19 

Burning 24 6.2 37 9.6 86 22.3 

Collected by 

waste collection 

vehicle without 

separation 

137 35.6 91 23.6 95 24.7 

Separated and 

collected by waste 

collection vehicle  

200 51.9 204 53 126 32.7 

Other 0 0 9 2.3 5 1.3 

Awareness 

of impact of 

proper solid 

waste 

management 

Yes 370 96.1 343 89.1 289 75.1 

No 15 3.9 42 10.9 96 24.9 

Awareness 

of 

greenhouse 

gas 

emission 

Yes 371 96.4 337 87.6 268 69.6 

No 14 3.6 48 12.5 117 30.4 

In the range of 73.2-92.9% of the spectators agreed that the football clubs should 

take responsible for solid waste management at the stadiums. While 6.0-17.1% and 0.3-

2.9% of the spectators mentioned that municipality office and waste collector should 

be on duty.  
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The opinion of the spectators on current solid waste management, 32.7-53% of 

the spectators viewed that the solid waste generated at the stadiums was separated and 

was collected by waste collection vehicle, 23.6-35.6% of the spectators viewed that was 

collected by waste collection vehicle without separation, 6.2-19.0% of the spectators 

viewed that was transported to landfill and 6.2-22.3% viewed that was burnt.  

 All study stadiums, 75.1-96.1% of the spectators mentioned that they were 

aware of positive impact of proper solid waste management and 69.6-96.4% of them 

were aware of the greenhouse gas emission.  

 In spectators’ opinion, in the range of 73.2-92.9% viewed that the football 

clubs should be responsible mainly for solid waste management at the stadium. In 

addition, 32.7-53% of them viewed that the football club should managed solid waste 

by sorting it before disposal.   

The opinion of the spectators at the study stadiums on solid waste managed at 

the study stadiums and awareness of impact from solid waste are shown in Table 4.10.  
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Table 4.10 Opinion of the spectators at the study stadiums on solid waste managed at 

the study stadiums and awareness of impact of solid waste 

ITEM 

Rating of agreement 

The SCG Muangthong 

United 
The Bangkok glass FC The Chiangrai United 

Absolutely 

agree (5) 

(person) 

Agree (4) 

(person) 

Absolutely 

agree (5) 

(person) 

Agree (4) 

(person) 

Absolutely 

agree (5) 

(person) 

Agree (4) 

(person) 

Large amount of waste 

generated in each match 

193 

(50.1%) 

121 

(31.3%) 

123 

(31.9%) 

155 

(40.2%) 

97 

(25.3%) 

180 

(46.7%) 

Solid waste has 

environmental impact at the 

stadium 

106 

(27.6%) 

189 

(49.0%) 

96 

(24.9%) 

134 

(34.7%) 

83 

(21.6%) 

164 

(42.7%) 

The club should pay 

attention to the 

environmental impact 

created by the match  

149 

(38.7%) 

185 

(48.1%) 

160 

(41.5%) 

141 

(36.6%) 

108 

(28.0%) 

161 

(41.9%) 

The club should mitigate 

impact from solid waste  

173 

(45.0%) 

169 

(44.0%) 

145 

(37.6%) 

141 

(36.6%) 

100 

(26.1%) 

156 

(40.5%) 

The club should promote 

solutions to decrease an 

impact of solid waste at the 

stadium 

186 

(48.3%) 

162 

(42.0%) 

163 

(42.3%) 

136 

(35.2%) 

97 

(25.3%) 

165 

(42.9%) 

I am aware of the impact 

from solid waste at the 

stadium 

154 

(39.9%) 

171 

(44.3%) 

144 

(37.3%) 

151 

(39.2%) 

95 

(24.8%) 

172 

(44.6%) 

I satisfy the club’s current 

solid waste management 

114 

(29.5%) 

147 

(38.2%) 

97 

(25.1%) 

172 

(44.6%) 

60 

(15.7%) 

185 

(48.0%) 

I should reduce solid waste 

at the stadium 

180 

(46.8%) 

152 

(39.4%) 

172 

(44.6%) 

135 

(35.0%) 

106 

(27.5%) 

150 

(38.9%) 

I will cooperate with 

sustainable solid waste 

management activities, if 

any.  

172 

(44.8%) 

147 

(38.2%) 

174 

(45.1%) 

132 

(34.2%) 

106 

(27.5%) 

161 

(41.8%) 

Solid waste could generate 

income for the club, if it is 

managed properly. 

117 

(30.3%) 

107 

(27.7%) 

157 

(40.7%) 

135 

(35.0%) 

112 

(29.0%) 

146 

(37.9%) 

Football Association of 

Thailand should have 

regulations on solid waste 

management 

151 

(39.3%) 

184 

(47.8%) 

165 

(42.8%) 

138 

(35.8%) 

121 

(31.5%) 

163 

(42.4%) 

Solid waste reduction can 

mitigate impact of climate 

change 

238 

(61.8%) 

72 

(18.6%) 

222 

(57.7%) 

99 

(25.8%) 

151 

(39.2%) 

137 

(35.7%) 

 The level of solid waste generated and managed awareness indicated by 

agreement level of the statements that describe 1) a recognition of solid waste generated 
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at the stadiums and its impact, 2) an understanding related to solid waste management 

at the stadiums and 3) an encouragement of participation from the Football Association 

of Thailand [FAT], the clubs and the spectators to reduce and manage solid waste. The 

higher level of agreement reflected the more awareness on the issues.  

 Regarding a recognition of solid waste generated at the stadiums, 25.3-50.1% 

of the spectators absolutely agreed that a large amount of waste generated in each 

match, 21.6-27.6% of them absolutely agreed that solid waste has environmental impact 

at the stadium, 28.0-38.7% of them absolutely agreed that the club should pay attention 

to the environmental impact created by the match and 26.1-45.0% of them absolutely 

agreed that the club should mitigate impact from solid waste. In addition, in the range 

of 25.3-48.3% of the spectators absolutely agreed that the club should promote 

solutions to decrease an impact of solid waste at the stadium. While, 24.8-39.9% of 

them absolutely agreed that they are aware of the impact from solid waste at the 

stadium. 

 The spectators recognized that a large amount of waste generated in each match 

and agreed that it caused an environmental impact. In addition, they viewed that the 

football club should concentrate on mitigate the impact.   

Regarding an understanding related to solid waste management at the stadiums, 

15.7-29.5% of the spectators absolutely agreed that they satisfy the club’s current solid 

waste management and 27.5-46.8% of them absolutely agreed that they should reduce 

solid waste at the stadium. While, 27.5-45.1% of the spectators absolutely agreed that 

they would cooperate with sustainable solid waste management activities, if any. In the 

range of 29.0-40.7% of the spectators absolutely agreed that solid waste could generate 

income for the club, if it is managed properly.  

It reflects that around 70% of the spectators still did not absolutely satisfy with 

current solid waste management and 27.5-45.1% would cooperate with the sustainable 

solid waste management. In addition, they viewed that the sorted solid waste could 

generate income for the football clubs.   

 Regarding an encouragement of participation to reduce and manage solid waste, 

31.5-42.8% of the spectators absolutely agreed that the Football Association of 

Thailand should have regulations on solid waste management and 39.2-61.8% of them 

absolutely agreed that solid waste reduction can mitigate impact of climate change. 
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 The average rating of the spectators’ opinion on solid waste managed at the 

study matches and awareness of impact from solid waste are shown in Figure 4.5.   
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According to Figure 4.5, as the higher level of average rating reflects the higher 

level of awareness of each issues, the spectators at the SCG Muangthong United’s 

stadium had the highest level of awareness on 11 out of 12 issues regarding solid waste 

generated and managed at the stadiums and its impacts, followed by the spectators at 

the Bangkok glass’s stadium and the Chiangrai United’s stadium respectively. While, 

the spectators at the Bangkok glass’s stadium had the highest level of awareness on 1 

issue, followed by the spectators at the Chiangrai United’s stadium and the SCG 

Muangthong United’s stadium respectively.  

In addition, the awareness level of the spectators at the study stadiums 

corresponded to proportion of the actual average solid waste for recycling mentioned 

in Table 4.3. The actual percentage of solid waste for recycling at the SCG Muangthong 

United was the highest, followed by the Bangkok glass and the Chiangrai United at 

13.83%, 11.65% and 9.10% respectively. 

It could be discussed that the higher level of awareness may bring about the 

higher amount of recycled solid waste. This conformed to research of McCarty and 

Shrum (1994) which reported that the greater awareness and understanding would be 

extremely useful in order to promote recycling behaviors. It is applicable to upcoming 

design of public campaigns and educational programs which aim at raising awareness 

among spectators, increasing sorting behavior, minimizing solid waste generated at the 

stadiums. In addition, the Football Association of Thailand [FAT], the clubs and the 

spectators should play an important role in encouraging the more sustainable solid 

waste management. 

4.3.3.2 In-depth interview with key stakeholders 

To understand the situation of solid waste managed in the study matches, key 

stakeholders involving in solid waste managed activities were in-depth interviewed. 

The key stakeholders were selected by means of the purposive sampling (Bernard, 

2012). Joseph (2006) stated that the key stakeholders are people who affect or be 

affected by the solid waste managed activities. Consequently, the study conducted the 

in-depth interview with 9 key stakeholders, namely the president or manager of the 

football club, head of solid waste managed of each club and waste collector of each 

club during September to December 2012 using two set of the semi-structured 
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questionnaires which were developed based on the target and issues of concern for 

integrated solid waste management [ISWM] (UNEP, 2009c) as shown in Appendix B. 

The first set is for the club’s president or manager and heads of solid waste managed. 

The second set is for the waste collectors.  

Both set of the questionnaires were divided into 3 parts. Part I is about an 

opinion on environment, social and economic issues of solid waste. Part II is about an 

opinion on solid waste managed at the stadium. Part III is about an opinion on 

sustainable solid waste management.  

1) An opinion on relevant issues of solid waste 

The opinion on environment, social and economic issues of solid waste of the 

respondents is shown in Table 4.11. The proportions of the respondents who mentioned 

each sub element are presented in terms of percentage.  

Table 4.11 The opinion on environment, social and economic issues of solid waste of 

the respondents  

Item Element Sub element Percentage 

Impacts of the football match  

  

  

  

  

Environmental issue 

  

  

  

Noise 16.67 

Traffic jam 16.67 

Land use change to be 

stadiums  8.33 

Solid waste 58.33 

Social issue Unity 50.00 

Economic issue Vendor 100.00 

 Impacts of solid waste generated 

at the stadiums 

  

  

  

  

  

  

Yes 

  

  

Scatteringly disposal 33.33 

No solid waste separation 50.00 

Sanitary 8.33 

No, if there is a proper 

management 

  

  

Depends on the clubs 8.33 

Recycling 33.33 

Reducing 25.00 

Reuse 8.33 

According to impacts of the football match on environmental issues, the 

respondents concerned on solid waste, noise, traffic jam and effect of land use change 
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from natural or agricultural land to be sport venues of about 58.33%, 16.67%, 16.67% 

and 8.33% respectively. This conforms to the study reported in the manual on sport and 

the environment issued by the International Olympic Committee (2005) stated that the 

short-term impacts occur during the event such as noise, soil deterioration and solid 

waste.  

In addition, 50.00% of the respondents mentioned that the football matches 

could restore the unity among the spectators in terms of social aspect. While 100.00% 

of the respondents stated that the football matches could contribute to local economy 

via generating income for local vendors. It conforms to the information of the Thai 

Premiere League which disclosed that the sales revenue circulated of football business 

was almost 10,000 million Baht between season 2010 and 2013. 

Regarding solid waste generated at the stadiums, 50.00%, 33.33% and 8.33% 

of the respondents indicated that solid waste was a problem due to the lack of sorting.  

The spectators do not dispose solid waste in the bins provided and unsanitary 

respectively. On the other hand, 33.33%, 25.00%, 8.33% and 8.33% of the respondents 

stated that the solid waste was not a problem if there was a proper management such as 

solid waste recycling, solid waste reduction, solid waste reusing and other practices 

depends on the club’s strategy respectively. 

2) An opinion on solid waste managed at the stadium 

 The opinion on solid waste managed at the stadium of the respondents is shown 

in Table 4.12.  
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Table 4. 12 The opinion of respondents on solid waste managed at the stadium  

Item Element Percentage 

Types of solid waste generated at 

the stadium 

  

  

  

  

  

  

Plastic bottles 91.67 

Can 33.33 

Plastic bag 83.33 

Paper 66.67 

Glass bottle 25.00 

Food remain 50.00 

Plastic cup 75.00 

Cheering equipment 16.67 

 

Club’s responsibility for solid 

waste management 

Stadiums cleanliness 16.67 

Adequate number of bins 100.00 

Promoting prior sorting system 50.00 

Awareness raising for spectators 50.00 

 

The respondents specified the types of solid waste generated at the stadium 

including plastic bottles 91.67%, plastic bags 83.33%, plastic cup 75.00%, paper 

66.67%, food remains 50.00%, can 33.33%, glass bottle 25.00% and cheering 

equipment 16.67%. This conforms to the study of Stahl and Hochfeld (2003) and solid 

waste generated at the London Olympics games and the NFL Super Bowl XXVII 1992. 

It shows that glass, plastic, paper and can were common types of solid waste generated 

at most of sport events. 

According to the club’s responsibility on solid waste management, 100.00%, 

50.00%, 50.00% and 16.67% of the respondents mentioned that the club was 

responsible for providing enough bins, encouraging prior sorting system, building 

awareness among the spectators and cleaning the stadiums respectively. Nevertheless, 

due to limited budget of the clubs, the prior sorting enhancement and awareness 

building are not found. 

Regarding the respondents’ opinion, 58.3% of the respondents viewed that solid 

waste generated an environmental impact. The impact caused by a lack of solid waste 

sorting and the spectators did not dispose the solid waste in the provided bins. Thus, 

knowledge regarding solid waste sorting should be disseminated.  



 

 

79 

2.1) Source reduction, source separation and reuse 

The current source reduction/ source separation/ reuse of the study clubs are 

shown in Table 4.13. 

Table 4.13 The current source reduction/ source separation/ reuse of the study clubs. 

Item Element Percentage 

Source reduction/ source separation/ 

reuse 

Club responsible for the cost of source 

separation (e.g. cost of waste bins and bags) 
100.00 

Waste collectors and club get the revenue 

from selling sorted solid waste 

33.33 

66.67 

No fee system for the waste collectors 100.00 

No awareness raising for sorting and proper 

disposal 
66.67 

Awareness raising for sorting and proper 

disposal 
33.33 

An availability of different color of waste 

bins for recycling 
100.00 

120 Litres waste bin 100.00 

240 Litres waste bin 100.00 

Waste bin at the entrance 100.00 

Waste bin at the vendors’ area and shops 66.67 

Waste bin in front of toilets 100.00 

On the grandstands 16.67 

No environmental impacts on this stage 100.00 

According to source reduction, source separation and reuse, 100.00% of the 

respondents mentioned that the club was responsible for the cost of waste bins and bags 

and 66.67% and 33.33% of the respondents stated that the benefit from selling sorted 

solid waste belonged to the club and the waste collectors respectively. 100.00% of the 

respondents reported that the clubs did not collect any fee from the waste collectors at 

their stadiums. In addition, 66.67% of the respondents reported that it lacked of 

awareness building for solid waste sorting and a proper disposal and 100.00% of the 

respondents mentioned that the clubs provided different colors of 120-240 litres waste 

bin for recycling and waste bags around the stadium. The bins were 100.00% found in 

front of the entrance and toilets, 66.67% found at the vendors’ area or shops and 16.67% 
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found on the grandstands. Besides, 100.00% of the respondents reported that there was 

no environment impact on this stage.  

According to the in-depth interview of the club’s presidents and heads of solid 

waste management, the practice of source separation was not found at the rest of two 

stadiums. The source separation policy was implemented at only the Bangkok glass’s 

stadium. At every entrance of the stadium, solid waste managed staffs were assigned to 

collect solid waste from spectators and separate the plastic bottles and cans from other 

solid waste before the spectator enter to the stadium. The sorted solid waste was later 

sold to the junk shop or the waste collectors as recyclable solid waste. While, other 

clubs did not execute prior sorting due to the limited budget on solid waste management 

and the shortage of the staffs. Thus solid waste was not utilized as much as possible. 

2.2) Collection 

The current solid waste collection of the study clubs is shown in Table 4.14.   
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Table 4.14 The current solid waste collection of the study clubs 

Item Element Percentage 

Current solid waste collection  

  

  

Scatteringly disposal 100.00 

A lack of staffs to collect solid waste or change 

the waste bags 
50.00 

No prior sorting 83.33 

Collection held after the game finished  100.00 

Waste collectors allow to collect solid waste 66.67 

No waste collectors allowed at the stadium 33.33 

Possible suggestions for the improvements 

  

  

  

Encouraging the spectators to dispose solid 

waste in the bins provided 
33.33 

After the game finished, the spectators  help 

collecting the solid waste 
50 

Building awareness on waste sorting to 

spectators 
83.33 

Encouraging the implementation of 3Rs policy 50.00 

According to Table 4.14, 100.00%, 83.33% and 50% of the respondents 

reported that the current problems of the solid waste collection were sometimes the 

spectators do not dispose the waste in the bins provided by the club, the spectators do 

not sort solid waste before disposal and a lack of staffs to collect solid waste 

respectively. The respondents added that usually full waste bags were not replaced 

during the game due to the lack of solid waste managed staffs. This make solid waste 

scatter outside the bins.  

In addition, 100.00% of the respondents expressed that the stadium was cleaned 

after the game was over by the solid waste managed staffs. The 66.67% of the 

respondents stated that sometimes the club allowed waste collectors to collect the 

scattered solid waste such as plastic cup and plastic bottles on the grandstands.  

All solid waste collected was put together in the temporary garbage room or 

storage after the game and transfer to the municipality’s dumping site on the day after.  
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Regarding the possible suggestions for the improvement of the collection, 

83.33% of the respondents suggested to build awareness on waste prior sorting among 

the spectators, 50% of the respondents suggested that the spectator should help 

collecting the solid waste after the game finished and the club should encouraging the 

implementation of 3Rs concept. While, 33.33% of the respondents stated that the club 

should encourage the spectators to dispose the solid waste in the bins provided.  

Thus, knowledge and guideline regarding prior sorting and 3Rs concept should 

be provided for the spectators. In addition, an effective incentive should be created to 

encourage a proper disposal.  

 2.3) Recycling, composting and energy recovery 

The current solid waste recycling, composting and energy recovery undertaken 

by the study clubs is shown in Table 4.15.   

Table 4.15 The current solid waste recycling, composting and energy recovery 

undertaken by the study clubs 

Item Element Percentage  

 Current solid waste recycling, composting and energy 

recovery 

 

No recycling policy 66.67 

Some staffs collect plastic 

bottles in front of the 

entrance 

33.33 

No ready market for 

resources generated from 

solid waste  

100.00 

No problems on work safety 

in recycling process 
100.00 

Not sure about an 

acceptance of the goods 

produced from recycled 

materials 

100.00 

No environmental standards 

execution 
100.00 

Energy recovery 

No technology and capacity 

to convert solid waste into a 

resource 

100.00 
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According to recycling, composting and energy recovery, 66.67% of the 

respondents noted that many clubs do not have solid waste recycling policy. Thus, the 

commingled solid waste left in the garbage room was collected by the municipal 

officers without any process of recycling, composting or treatment. In addition, 100% 

of the respondents noted that there was no problem on work safety of individuals 

involved in the recycling and composting process. Besides, 100.00% of the respondents 

admitted that current solid waste treating method did not comply with the 

environmental standards.  

In addition, 100.00% of the respondents stated that there was no technology and 

capacity to convert solid waste into a resource, they were not sure about market for 

resources generated from solid waste (compost, bio-gas) and they did not acknowledge 

that people accept the goods which produced from solid waste. As mentioned before, 

the Bangkok glass FC was the only club that implemented solid waste prior sorting 

policy and sold the sorted solid waste to the junk shop for recycling. 

The respondents from the Bangkok glass added that price the sorted solid waste 

was determined daily by the junk shop. This sorted solid waste generated income 

around 1,000 to 3,000 Baht per match. As the club was fully responsible for all expenses 

of solid waste managed at their stadiums, the extra revenue from selling the sorted solid 

waste generated at the stadium could also alternatively subsidize the cost of solid waste 

management including the cost of waste bins, waste bags and solid waste transportation 

and solid waste managed staffs’ payment. 

2.4) Treatment and disposal 

 The current solid waste treatment and disposal of the study clubs is shown in 

Table 4.16. 

Table 4. 16 The current solid waste treatment and disposal of the study clubs 

Item Element Percentage  

 Treatment/ disposal 

Costed about 3,000 Baht per 

match 
33.33 

Costed about 4,000 Baht per 

match 
66.67 

No environmental impacts 

in disposal process 
100.00 
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According to the cost of solid waste management in each match, 33.33% of the 

respondents stated that they spent around 3,000 Baht per match to manage the solid 

waste while 66.67% noted that they spent around 4,000 Baht per match. The 

respondents added that the cost of solid waste management largely based on the staffs’ 

payment, the cost of municipality’s solid waste collection and the cost of waste bins 

and waste bags respectively. In addition, 100.00% of the respondents mentioned that 

there was no environmental impact on this stage.  

The respondents described that the solid waste generated at the stadium was 

transferred to the municipal dumping site with all the solid waste generated in municipal 

area. The solid waste went to sanitary landfilling without the process of sorting, 

recycling or energy recovery. In addition, they added that the municipality did not have 

the technology that could convert solid waste into a resource. In their opinion, people 

still have negative attitude to use any goods that are produced from solid waste. Thus, 

the ready market for resources generated from solid waste was not well supported. 
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 Consequently, the current solid waste managed of the study clubs, challenges 

and issues are shown in Figure 4.6. 

 

Figure 4.6 The current solid waste managed of the study clubs, challenges and issues. 

3) An opinion on sustainable solid waste management. 

The opinion on sustainable solid waste management of the respondents is shown 

in Table 4.17.   
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Table 4.17 The opinion of respondents on sustainable solid waste management  

Item 
Element 

sub 

element Percentage 

Opinion on sustainable solid 

waste management  

  

  

  

Awareness building on prior sorting   66.67 

Awareness building about disposing in 

the provided bins  
33.33 

Awareness building on 3Rs concept  50.00 

Understanding of sustainable solid 

waste management 

  

Recycling 50.00 

Sorting 41.67 

3Rs 33.33 

Income from selling of the sorted solid 

waste is an advantage from the 

sustainable solid waste management  

100 

A support of the sustainable solid 

waste management. 

 The spectator   50.00 

 TPL/ government   16.67 

 The club   100.00 

 Media   0.00 

Willing to cooperate with the 

sustainable solid waste management 

policy  

100 

Supporting 3Rs concept   91.67 

No cooperation on 3Rs concept   8.33 

Effective incentives for 

implementing  the sustainable 

solid waste policies  

  

Point for the club   25.00 

Providing more bins for recycling    33.33 

Souvenirs/ tickets/ gifts   33.33 

Reputation of the clubs   16.67 

 

In terms of improvement the solid waste managed process, 66.67%, 50.00% and 

33.33 % of the respondents noted that they should build awareness on prior sorting, 3Rs 

concept and disposal the solid waste in the bins provided respectively. 

The 100.00% of the respondents stated that they have heard about the 

sustainable solid waste management. The 50.00%, 41.67% and 33.33% of respondents 

indicated that the sustainable solid waste management was about solid waste recycling, 

solid waste sorting and 3Rs respectively. 

 In addition, 100.00% of the respondents agreed that the club could get positive 

advantages from the sustainable solid waste management via selling the sorted solid 

waste to the junk shop. 
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Besides, 100% of the respondents stated that the club should support the 

sustainable solid waste management. While 50.00% and 16.67% of the respondents 

thought that the spectators and the Thailand Premiere League or the government 

respectively should be the one who support the sustainable solid waste management.  

Nevertheless, the respondents added that due to the club’s limited annual 

budget, the clubs have less incentive to improve the solid waste management. The club 

would prioritize the development of youth players, stadium construction, and players’ 

nutrition before solid waste management.  

On the other hand, if the Football Association of Thailand [FAT] enacts the 

rules and regulations on the sustainable solid waste management, every club had to 

cooperate. In addition, 100.00% of the respondents indicated that they would cooperate 

with the sustainable solid waste management policy from the FAT and 91.67% of the 

respondents stated that they would cooperate if the Thailand Premiere League 

implements 3Rs concept.  

Regarding effective incentives for the sustainable solid waste management, 

33.33% of respondents mentioned about providing more bins and easier way to sort and 

recycle the solid waste. While, 33.33% mentioned about souvenirs, tickets or gifts as 

incentives. Besides, 25.00% of them mentioned that extra points from the Thai Premiere 

League would be effective incentives for the club to implement the sustainable solid 

waste management policy and 16.67% of them mentioned that the good reputation from 

implementing the sustainable solid waste management policy among other clubs would 

be forceful incentives.     

Thus, the Thai Premiere League should launch the regulation and policy on the 

sustainable solid waste management. At the same time, it should encourage or provide 

some incentives and guidelines for the football clubs to enforce the sustainable solid 

waste policy. While, the club should build awareness regarding the sustainable solid 

waste management and 3Rs concept among the spectators. In addition, the clubs should 

engage the spectators to enhance the efficiency of solid waste management by 

providing persuasive incentives for them.    
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4.4 Greenhouse gas emission generated.  

The environment was respected as the third pillar of the Olympic movement by 

the IOC, along with sport and culture (Cantelon and Letters, 2000), and was  conveyed 

to local Organising Committees for Olympic Games (OCOGs) which promised to 

consider the environmental consequences of their organizing activities. For examples, 

the Torino Winter Games in 2006 included measures to reduce greenhouse gas 

emissions, minimize water use in snow making and plan to offset carbon emissions 

linked to the event.  

The Federation International de Football Association [FIFA]’s Green Goal 

programme aimed to make the World Cup the most environmentally friendly ever, by 

reduced use of water, refuse, energy and transport, and with plans to offset the 100,000 

tons of carbon emissions expected to be generated by the event (Stahl and Hochfeld, 

2006). In 2008, the Beijing Olympic Games also promoted to be “zero net emissions” 

games (Cheung, 2010). 

 Greenhouse gases are emitted from various sources of all sport game. In 

particular, a major sport event caused a large amount of waste left after the match 

inevitably. The organic waste decay resulting in various greenhouse gases. In order to 

calculate the greenhouse gas emissions from solid waste generated from the football 

matches, the revised 1996 IPCC guidelines for National Greenhouse Gas Inventories 

(Tier 2) was used for estimating emissions of methane [CH4] from solid waste disposal 

sites.  

The IPCC methodology for estimating methane [CH4] emissions was based on 

the First Order Decay [FOD] method and some key emission factors such as Methane 

Correction Factor [MCF], Fraction of degradable organic carbon [DOC], Fraction of 

DOC dissimilated [DOCF], Fraction of CH4 in generated landfill gas [F] and Methane 

generation rate constant [k] with good quality of country-specific activity data. The 

First Order Decay [FOD] method can be expressed equivalently by equation as follows: 
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QT,X = kRXL0e
-k(T-X) 

Where  

QT,X   = The amount of methane generated in year T by the waste RX (Gg) 

  k        = Methane generation rate constant (1/yr)  

X       = The year of waste input 

  RX    = The amount of waste disposed in year x (Gg) 

L0     = Methane generation potential (m3/Gg of refuse) 

                    = MCF x DOC x DOCF x F x 16/12  

              (16/12 is molecular weight ratio CH4/C) 

T       = Current year 

The key emission factors used in inventory of waste sector of the Thailand’s 

Second National Communication [SNC]  submitted to the United Nations Framework 

Convention on Climate Change [UNFCCC] in 2010 are shown in Table 4.18. 

Table 4.18 IPCC’s default Emission factors used to estimating CH4 emission from 

waste sector      

Parameter Emission factors 

MCF 0.60 

DOC 0.14 

DOCF 0.77 

F 0.53 

K 0.03 

Source: The Thailand’s Second National Communication [SNC], Office of Natural 

Resources and Environmental Policy and Planning, 2010 

This method assumes that the degradable organic component [degradable 

organic carbon, DOC] in waste decays gradually throughout a few decades, during 

which methane [CH4] and carbon dioxide [CO2] are formed. If conditions are constant, 

the rate of CH4 generation relies on the amount of carbon remaining in the waste. As a 

result emissions of CH4 from waste dumped in a disposal site are highest in the first 
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few years after deposition and slowly decline as the degradable carbon in the waste is 

consumed by the bacteria responsible for the decay (IPCC, 1996).  

The emissions of CH4 are converted to the emissions of carbon dioxide 

equivalent [CO2e] which is a term for describing different greenhouse gases in a 

common unit. For any quantity and type of greenhouse gas, CO2e signifies the amount 

of CO2 that would have the equivalent global warming impact. The CO2e allows 

comparing the greenhouse effect done by such degradation directly. Since carbon 

dioxide’s effects are well-studied and used to indicate the atmospherical effect of 

various industries. Converting the methane produced by biodegradation to the CO2e 

would provide the better perspective of the environmental effect done on the 

atmosphere. Thus, the result of greenhouse gas emission was usually presented in CO2e 

per kilogram. 

In order to convert greenhouse gases to CO2e, the Global Warming Potential 

(GWP) index was used. GWP index shows the ability of a greenhouse gas to trap heat 

in the atmosphere relative to an equal amount of carbon dioxide. One kilogram of 

Carbon dioxide is equal to one kilogram of Carbon dioxide equivalent. Though the most 

prevalent, it is the least powerful greenhouse gas. Thus, one kilogram of CH4 is equal 

to 21 kilograms of CO2e. The CO2 Equivalence factors of various substances are shown 

in Table 4.19. 

Table 4.19 CO2 Equivalence factors of various substances 

Substance CO2 equivalence factor 

1 kg CO2 1 kg  CO2e 

1 kg CH4 21 kg  CO2e 

1 kg N2O 310 kg  CO2e 

Source: The Intergovernmental Panel on Climate Change [IPCC], 1996 

The methane emissions from solid waste generated from the study matches were 

calculated by the aforementioned First Order Decay equation using some default 

emission factors and the country specific emission factors of waste sector from the 

Thailand’s Second National Communication [SNC] submitted to the UNFCCC. The 
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methane emissions obtained from the IPCC method were converted to greenhouse gas 

emission in CO2 equivalent unit. The average greenhouse gas emissions from solid 

waste generated from the study matches are shown in Table 4.20.  

Table 4.20 The average greenhouse gas emissions from solid waste generated from 

the study matches 

Club 
Average solid waste 

(kg.) per match 

GHG emission (kgCO2e) 

per match 

The SGC Muangthong United 370.4 10.96 

The Bangkok glass  321.1 9.50 

The Chiangrai United  295.8 8.75 

Average 392.1 9.73 

The SGC Muangthong United, the Bangkok glass and the Chiangrai United 

emitted 10.96, 9.50 and 8.75 kgCo2e respectively per match.  

The data of solid waste generated from the study matches were also calculated 

into greenhouse gas emission using the production-based greenhouse gas emission 

calculating software developed by the Public Health and Environmental Technology 

Services Center which funded by the Environmental Research and Training Center 

[ERTC] (2011a). The software used country specific data obtained by production-based 

calculation of greenhouse gas emissions of each type of recycled material from a project 

research (phase I) of the ERTC (ERTC, 2011b). The production-based calculation is 

detailed as follow: 

The production-based calculation of greenhouse gas emissions of each type of 

recycled material consisted of greenhouse gas emissions calculated by 1) production 

process and 2) energy used in production process of each type of recycled material.  

1) The greenhouse gas emission calculated by production process used default 

emission factors from the revised 1996 IPCC guidelines for National Greenhouse Gas 

Inventories (ERTC, 2011b). 

2) The greenhouse gas emission calculated by energy used in production process 

used the Net Calorific values [NCV] from the ministry of energy of Thailand and 
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default emission factors from the revised 1996 IPCC guidelines for National 

Greenhouse Gas Inventories (ERTC, 2011b). A set of parameter was from It is shown 

in Table 4.21. 

Table 4.21 A set of parameter of greenhouse gas emissions from production process 

and energy used in production process of each type of recycled material 

Type of sorted solid waste  Greenhouse gas emission 

(kg CO2e/kg of refuse) 

1. Soft paper 0.8049 

2. Tin  0.4251 

3. Glass bottle 0.4895 

4. LDPE bottle 0.8722 

5. PET bottle 0.6400 

6. Aluminum 0.7851 

7. Mixed plastic 0.0000 

Source: The Environmental Research and Training Centre [ERTC], 2011b 

The average greenhouse gas emissions from solid waste generated from the 

study matches calculated by the production-based greenhouse gas calculating software 

are shown in Table 4.22.    

Table 4.22 Average greenhouse gas emissions from solid waste generation in each 

stadium 

Club 
Average solid waste 

(kg.) per match 

GHG emission (kgCO2e) 

per match 

The SGC Muangthong United 370.4 28.60 

Bangkok glass  321.1 14.13 

Chiangrai United  295.8 12.84 

Average 392.1 18.52 

The SGC Muangthong United, the Bangkok glass and the Chiangrai United 

emitted 28.60, 14.13 and 12.84 kgCo2e respectively per match.  
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Due to the different estimating method, the average GHG emission per match 

calculated by the IPCC method was 9.73 kgCo2e while the one calculated by the ERTC 

method was 18.52 kgCo2e.  

The difference of greenhouse gas emission estimated using the IPCC method 

and the ERTC method was 62.23%. The difference would come from the emission 

factors used and method. While the IPCC method calculates the greenhouse gas 

emission using the default emission factors from the revised 1996 IPCC guidelines for 

National Greenhouse Gas Inventories which reported in The Thailand’s Second 

National Communication, the production-based greenhouse gas calculating software 

utilized a set of country specific data from the ERTC’s study of the greenhouse gas 

emissions from production-based recycled materials.  

The greenhouse gas emission from solid waste generated at the stadium would 

mitigate if the solid waste is well managed. The implementation of the 3Rs concept 

[reduce, reuse and recycle] with solid waste prior sorting at the stadiums could improve 

the current solid waste management and help decreasing the greenhouse gas emission.  

4.5 Policy review on solid waste management in Thailand 

4.5.1 Solid waste management policy in Thailand 

In Thailand, there are three fundamental laws regarding solid waste 

management which are detailed as follow:  

 4.5.1.1 The Enhancement and Conservation of National Environmental 

Quality Act B.E.2535 

In the Enhancement and Conservation of National Environmental Quality Act 

B.E. 2535 (Ministry of Science, Technology and Environment, 1992), waste was 

defined in section 4 as “refuse, garbage, filth, dirt, wastewater, polluted air, polluting 

substances or any other hazardous substances which are discharged or originate from 

point sources of pollution, including residues, sediments, or the remainders of such 

matters, either in the state of solid, liquid or gas.”  

In Part 6, Section 78 and 79 stated about solid waste management that “the 

collection, transport, and other arrangements for the treatment and disposal of garbage 

and other solid wastes; shall be in accordance with the governing laws related thereto.   
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In case there is no specific law applicable thereto, the Minister shall, with the 

advice of the Pollution Control Committee, have the power to issue ministerial 

regulations specifying the types and categories of hazardous wastes generated from the 

production and usage of chemicals or hazardous substances in the production process 

of industry, agriculture, sanitation and other activities which shall be brought under 

control.  

For this purpose, rules, regulations, measures and methods must also be 

prescribed for the control of collection, storage, safety measures, transportation, import 

into the Kingdom, export out of the Kingdom, and for proper and technically sound 

management, treatment and disposal of such hazardous wastes.”  

Since the Act was legislated in 1992, it was currently outmoded. It did not 

circumstantiate about a proper waste management and lack of awareness building and 

technology transfer regarding waste management for local government. In addition, it 

was deficient in public participation.  

Nevertheless, the Act stipulated the National Environmental Board to create a 

policy and plan for enhancement and conservation of national environmental quality 

and submit to the cabinet for using as the long term National Framework in Section 13 

(1). 

1) The National Policy and Plan for Enhancement and Conservation of 

Environment Quality B.E. 2540- 2559 [1997-2016] 

The National Policy and Plan for Enhancement and Conservation of 

Environment Quality (Office of the Natural Resources and Environmental Policy and 

Planning [ONEP], 1997) is a long term policy and has implemented for 20 years since 

1997-2016. The main policy regarding waste management in the National Policy and 

Plan was about an encouragement of a systematic waste and hazardous waste 

management and its efficiency. 

 Furthermore, to develop an action plan that specify solid waste management, 

in Section 35 of the Enhancement and Conservation of National Environmental Quality 

Act mentioned that “The Minister shall, with the approval of National Environmental 

Board, formulate an action plan called “National Environmental Quality Management 
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Plan [EQMP]” for implement the National Policy and Plan for Enhancement and 

Conservation of Environment Quality determined by virtue of Section 13(1).”  

2) The National Environment Quality Management Plan  

The National Environment Quality Management Plan (ONEP, 2012) is a 

medium term policy that implemented for 5 years to achieve tangible environmental 

outcomes in improving environmental performance in the country. It stated that “shall 

be concerned by all government agencies to take actions within their powers and 

functions that are necessary for effective implementation of the plan. In addition, to 

ensure that actions are taken to achieve the objectives and goals as prescribed, it shall 

be the duty of the Ministry of Science, Technology and Environment to give advice to 

government agencies and state enterprises which are concerned with the formulation of 

work plans or the taking of any actions to implementing the Environmental Quality 

Management Plan”. 

The current version of the action plan is the National Environment Quality 

Management Plan for B.E. 2555-2559 [2012-2016] which corresponds to the 11th 

National Economic and Social Development Plan B.E. 2555-2559 [2012-2016]. 

The waste management was mentioned in the 4th strategy of the current National 

Environment Quality Management Plan regarding an environmental quality 

development for all level of the citizens. Key performance indicators of the 4th strategy 

regarding waste management were increase recycle rate to more than 30% of the waste 

generated in the country, increase percentage of waste that managed properly to more 

than 50% of the waste generated in the country. 

The 4th strategy regarding solid waste emphasized on implementation 3Rs 

concept to waste management, empowerment of local governments to manage the 

waste efficiently with public participation.  

In a short term action plan under the 4th strategy, the Enhancement and 

Conservation of National Environmental Quality Act B.E.2535 is required to reform in 

Section regarding decentralization and citizen engagement. In Section 4.1.5 stated that 

“creating economical instrument and mechanism of incentive to mitigate pollution 

emission at source by using deposit-refund system, developing packaging based on 3Rs 

[Reduce, Reuse and Recycle] concept and encouraging a concept of waste to energy.”  
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In a medium tern action plan under the 4th strategy, a reinforcement of recycling 

business by supporting products that made by recycling materials and developing 

resource recovering technology were mentioned in Section 4.1.6. In addition, in Section 

4.1.8 stated that the public-private partnership is supported for the private to invest in 

waste disposal center. In Section 4.1.12 stated about providing incentives for using 

polluting prevention technology or zero waste technology and incentives for using 

products that made from recycling materials or products that concerned Life Cycle 

Assessment [LCA] or Cleaner Technology [CT] such as investment incentives, tax 

incentives and special funding from financial institutions. 

3) Regional Environmental Quality Management Plan 

Besides the Environment Quality Management Plan, the regional 

Environmental Offices all over the country are mandated to formulate Regional 

Environmental Quality Management Plan [REQMP] (ONEP, 2013a) and carry out 

environmental planning activities that align to the National Framework formulated by 

the Office of the Natural Resources and Environmental Policy and Planning [ONEP] 

and on the basis of the Decentralization Policy of the government. 

4) Provincial National Resources and Environment Plan 

The REQMPs are expected to be adopted by respective Provincial Office of the 

Natural Resources and Environmental [PONRE] via the formulation of action plans, as 

contained in the respective Provincial National Resources and Environment Plans that 

implemented for 4 years [2013-2016] (ONEP, 2013b).  

5) Provincial Environment Quality Management Action Plan 

At the provincial level, the PONREs will formulate an annual Provincial 

Environment Quality Management Action Plan adopting the direction, plan and 

programmes of the REQMP which is an annual plan.  

The linkages and relationships of the Environment Quality Management Plan 

with the other National Frameworks and plans are shown in Figure 4.7.  
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Figure 4.7 The linkages and relationships of the Environment Quality Management 

Plan with the other National Frameworks and plans. 

 Nevertheless, regarding the 4th strategy, it lacks of creating knowledge and 

understanding of a proper waste management and technology for local government 

before empowering them. In addition, the strategy did not set a standard for waste 

separation method. Some of local governments separated waste into burnable and 

unburnable waste while some of them separated waste into garbage, trash and 

hazardous waste. Therefore, the local governments disseminate and promote different 

separation methods to people. It eventually leads to a difficulty of management in waste 

management center.  
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 Hence, if the strategy could provide the standard method of waste separation 

and determine waste collection period and frequency that applied in all districts, the 

strategy could be implemented more efficiently.  

 4.5.1.2 The City’s Cleanness and Orderliness Act B.E. 2503 

The City’s Cleanness and Orderliness Act (Ministry of Interior, 1960) 

mentioned about solid waste management in Section 6. Regarding a responsibility to 

keep the areas clean, “owner of a building which located next to public footpath, was 

required to clean the footpath.”  

In Section 31 and 32 mentioned about a waste disposal that “waste disposal in 

public area was prohibited and an owner of property was not allowed to leave the land 

with waste and dirtiness.”  

Due to the City’s Cleanness and Orderliness Act was legislated since 1960, it 

was lack of waste management framework. It was obsolete and needed to be reformed 

to use with other policy and plan effortlessly.  

 4.5.1.3 The Public Health Act B.E. 2535 

The Public Health Act B.E. 2535 (Ministry of Public Health, 1992) mentioned 

about solid waste in Chapter 3: disposal of sewage and solid waste, section 18-20.  

Section 18 stated that “Disposal of sewage and solid waste in the area of any 

local government shall be the power and duty of such local government. With 

reasonable cause, the local government may entrust any person with the task pursuant 

to paragraph one on its behalf under the control and supervision of the local government 

or may permit any person to operate the disposal of sewage or solid waste under section 

19.” 

Section 19 stated that “Any person is forbidden to operate the business of 

collecting, transporting, or disposing of sewage or solid waste as a business or for 

payment of service charges, unless he has obtained a license from the local official.”  

Section 20 stated that “For the purpose of maintenance of cleanliness and 

establishment of orderliness in collecting, transporting, and disposing of sewage or 

solid waste the local government shall have powers to issue local provisions as follow:  
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1) Forbidding the discharging, emptying, leaving, or causing to exist in a public 

place or way of sewage or solid waste, except in the place provided by the local 

government for such purpose; 

2) Prescribing that there be receptacles for sewage or solid waste available along 

public places or ways and private places; 

3) Prescribing means of collecting, transporting disposing of sewage or solid 

waste or that owner or occupant of any building or place be required to practice 

correctly according to the hygiene and to the condition and nature of use of such 

building or place; 

4) Prescribing rate of fees for services provide by the local government on 

collection and transportation of sewage of solid waste not exceeding that prescribed in 

the ministerial regulation; 

5) Prescribing rule, procedure, and conditions on collecting, transporting, and 

disposing of sewage or solid waste, for observance by persons obtaining a license 

pursuant to section 19, and prescribing a rate of maximum charges collectable by the 

persons obtains a license pursuant to section according to the nature of services 

provided. 

6) Prescribing any other requirements necessary for hygienic practice.” 

Although, the Public Health Act mentioned that waste management should be a 

duty of such local government, it did not mention that how the local government should 

manage the waste. Thus, without the Environment Quality Management Plan, the 

Public Health Act regarding waste management could not implement accordingly.    

 4.5.1.4 Other solid waste management policies 

Besides the fundamental National Acts related to solid waste, there were the 

national strategic plan for municipal general and hazardous solid waste management 

(ONEP, 2005b) emphasized on promoting an environment-friendly waste disposal and 

enhanced waste disposal capacity of local administrative authorities.  

Furthermore, the government also reinforced public-private sector participation 

on solid waste management and built public awareness to minimize waste and support 

the using of recyclable wastes and organic wastes. The policy aims at promoting the 
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private sectors to use clean technology for waste treatment and management, goods 

production and waste dispodal. 

In addition, tax incentives are used as a tool for reducing wastes generated. The 

government also established and revised laws and regulations to make waste 

management more effective. Likewise, the research and development of suitable 

technology for creating environmental friendly products and products made from 

recycled materials and contents are supported (ONEP, 2005b). 

Besides, the government also launched the national integrated waste 

management plan (ONEP, 2005b) which focused on application “cradle to cradle’ 

concept that promote sustainable consumption such as managing waste generation at 

sources, increasing waste prior sorting and improving efficiency of waste utilization 

prior to disposal.  

In addition, the government proposed the strategic plan on packaging and 

packaging waste management to minimize the volume of packaging waste generated 

each year. The proposed plan was based on the integrated waste management approach 

and life cycle approach which concern all relevant stakeholders from each stages of 

packaging life cycle. In this regard, the Federation of Thai Industries [FTI], the office 

of industrial economics, Chula Unisearch and the National Institute of Development 

Administration [NIDA] were assigned to study waste management that coped with 

recycled packaging. Thereafter, the Thailand Institute of Packaging management for 

Sustainable Environment (TIPMSE) was established (PCD, 2005). 

To support the policies implementation, the Pollution Control Department 

developed solid waste reduction, separation and utilization guideline for people (PCD, 

2008). The guideline underlined 3Rs concept and solid waste sorting method. In the 

guideline, solid waste was divided into 4 types as follow: 

1) Compostable waste such as food remains, leaves, scraps of vegetable and 

fruit. 

2) Recyclable waste such as glass, paper, plastic and can. 

3) Hazardous waste such as pesticide container, chemical spray, battery and 

fluorescence. 
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4) General waste such as sullied plastic bag, foam, candy packaging and instant 

noodle packaging. 

The guideline encouraged people to sort solid waste and dispose in different 

colors of waste bin regarding the types of solid waste. The green waste bin is for 

compostable waste, the yellow waste bin is for recyclable waste, the orange or waste 

bin is for hazardous waste and the blue waste bin is for general waste.  

The latest policy regarding waste management was formulated by the Ministry 

of Natural Resource and Environment and adopted by the National Council for Peace 

and Order [NCPO] in 2015 namely Roadmap for waste and hazardous waste 

management. The Roadmap emphasized on waste reduction and separation at source, 

encouragement of integrated waste management center, enhancement of waste to 

energy implementation and public-private partnership, awareness building and 

participation creating in waste management, from source reduction to disposal, among 

youths and citizens.  

According to cabinet resolution on 10th February 2015, the Roadmap 

implementation was detailed as follow: 

1) Approximately, 30 million tons of accumulated remaining waste was 

eliminated by temporary landfill, a proper disposal and turn it to be Refuse Derived 

Fuel [RDF]. The waste elimination was expected to completely finish within 2017.  

2) To eliminate the new waste, they plan to enhance waste reduction and 

separation at source, manage the waste at the integrated waste management center and 

turn the waste to energy with support of public-private partnership. In addition, they 

plan to increase awareness and public participation among youths and citizens. 

3) To enhance waste disposal technology, they plan to build 53 waste-to-energy 

power plants.  

4) While all provinces are developing their Provincial Environment Quality 

Management Action Plan, the Roadmap will implement in 6 provinces of Thailand. 

5) The Ministry of Public Health and the Ministry of Industry are mandated to 

reform the relevant Acts and regulations to support the Roadmap. 

Nevertheless, the plans in the Roadmap were prioritized backward. They 

emphasized on eliminating the accumulated remaining waste first. Thus, currently all 
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local governments are focusing on buying land and preparing for landfills and will 

collect fee from local people. The methods of waste elimination in the plans were not 

specified clearly such as a proper disposal. Besides, the temporary landfill is not a 

proper waste management.  

The plans emphasized on enhancing waste reduction and separation at source 

before creating knowledge and understanding of waste reduction and separation for 

local governments, youths and citizens. Thus, the local governments, youths and 

citizens might not understand how to comply with the plans accurately. 

4.5.2 Solid waste management policy and practices in sports  

In sport filed, although several international sports organizations, mega sport 

events and sport clubs in many countries have implemented rules, regulations and 

practices regarding sustainable solid waste management. The Olympic movements’ 

Agenda 21 implemented in the Olympic Games. It aims to encourage members’ role on 

sustainable development and consists of a programme of action that leads to better 

socio-economic conditions, conservation and management of the environment and 

natural resources, and a more significant role for its members.  

Solid waste management policy was in section of conservation and management 

of resources for sustainable development. It stated that the waste must be minimized by 

maximizing recycling of the products used, processing the waste that cannot be 

recycled, avoid using hazardous or toxic products, minimizing the quantity of wastes 

and minimizing all form of pollution. Nevertheless, the framework mentioned in the 

Olympic movement’s Agenda 21 emphasized on hazardous waste and waste in general. 

It did not mention specifically about the solid waste management.   

Besides the international Olympic Committee, the Federation International de 

Football Association [FIFA] which is a major football organization also encouraged the 

sustainable waste management practices even there was no waste management policy 

stated in the regulations. Schmied et al., (2007) reported that in the FIFA World Cup 

2006, solid waste was generated almost 20% less, the majority of stadium visitors 

travelled by public transport and quantities of waste in stadiums were reduced.  

On the other hand, the Football Association of Thailand [FAT] was lack of good 

practice of solid waste management. The Football Association of Thailand [FAT] is the 
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main actor who regulates and controls the professional football leagues in Thailand. 

The FAT executes under the roadmap of The Federation Internationale de Football 

Association [FIFA] and the Asian Football Confederation [AFC]. All of the main rules 

and regulations of Thailand’s football leagues were legislated accordingly to the 

FIFA’s. Other specific rules and regulations for the Asian countries were enacted by 

the AFC.  

According to the rules and regulations of The Asian Football Confederation 

[AFC] and the Football Association of Thailand [FAT] (2013) the rules or regulations 

regarding solid waste management, recommended practices or an environmental 

concerning were not found. The AFC and the FAT have never launched any regulations 

and policy regarding a proper solid waste management, so does the Thai Premier 

League.  

According to the Thai Premier League regulations 2015, it mentioned only that 

the club should clean the stadium and provide bins in toilets and around the stadium. 

The football clubs in Thailand managed solid waste by theirs own methods and policy 

depend on the management of the clubs, human resource and budget. Thus, the method 

regularly focused on economic affordability while environmental sustainability and 

social acceptability were overlooked. 

Nevertheless, regarding to the solid waste managing laws, Acts, policy and 

plans initiated by the government would be able to support the concept of sustainable 

solid waste management and could be adopted to sport management well ahead. 

4.6 Sustainable solid waste management model   

From the research results, the study found that the current solid waste 

management by the football clubs in the Thai Premier League is still lacks proper 

management, responsive laws, acts and policy, knowledge and techniques, public 

participation and effective incentives. The current management could not reduce the 

solid waste at source. Resource could not be efficiently recovered. Thus, the 

unnecessary amount of commingled recyclables went to the landfill without utilization. 

While, the rest of solid waste went to landfill without any treatment and create impact 

on an environment.      
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To achieve proper management, a sustainable solid waste management model 

for football matches is developed by means of a modeling instrument. The model is 

including the aspects of institution, policy, techniques, knowledge, economic, financing 

and public participation based on the significant factors for integrated solid waste 

management planning of the United Stated Environment Protection Agency [USEPA] 

(2002). The sustainable solid waste management model for football matches is shown 

in Figure 4.8. 
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       In this model, the relevant national and international institutions have an 

important role to formulate and disseminate responsive policy, laws and acts on solid 

waste management. The Thailand Premier League [TPL] should adopt such policy, 

laws and acts, as well as international policy and guidance such as Olympic 

Movement’s Agenda 21, to develop the concordant policies that emphasized on 

Supportive 3Rs concept, empowering SWM staffs, supporting spectator participation, 

creating incentives for 3Rs, developing packaging based on 3Rs, encouraging waste to 

energy concept, reinforcing of recycling business, developing resource recovery, 

supporting public-private partnership in SWM, developing public education and 

awareness program to promote prior sorting and 3Rs. Football clubs would be required 

by the TPL to implement the policy and adopt it to their solid waste management from 

source reduction/ separation/ reuse to disposal process to enhance 3Rs and resource 

recovery. 

 At source reduction/ separation/ reuse process, the shops and vendors are 

demanded to sell beverages with dispensers instead of sell as bottles or cans. They need 

to dispense or pour the beverages from bottles or cans to a recyclable plastic cup. The 

spectators are asked to deposit some money for the recyclable plastic cup. The shops 

will return the deposit money to the spectators if they return the recyclable plastic cup 

to the shops.  

For security, the bottles and cans are not allowed in the stadium due to the 

regulation of the TPL. To this extent, the bottles and cans can be separated at source to 

avoid the commingled solid waste. 

 To reduce solid waste generated from plastic bag and other materials, the shops 

and vendors are mandated to use only paper packaging for food in the stadium. Thus, 

the possible solid waste generated at the stadium would be mainly plastic cup, plastic 

bag, paper packaging, food remains and less of other waste. 

 At collection process, the spectators are engaged in this step. The spectators 

could get points by collecting the solid waste generated at the stadium and could 

exchange the points with souvenirs, tickets or gifs. For the rest of solid waste, the solid 

waste managed staffs would collect, sorted and put in the garbage room. In addition, 

the staffs are required to renew the full waste bags to prevent scatteringly disposal.  
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 At recycle/ energy recovery process, all sorted solid waste is sold to the junk 

shop for recycling. For the sorted paper packaging, the municipal officer would transfer 

to waste-to-energy power plant of the area, if any. For the rest of organic waste from 

food remainings, the solid waste managed staffs would compost and used as fertilizer.  

Lastly at disposal process, the municipal officers would transfer the rest of solid 

waste to sanitary landfill. 

The relevant national institutions should provide supportive techniques and 

knowledge regarding waste prior separation and 3Rs concept for the TPL to develop 

guidelines for football clubs. Thus, football clubs could use this guideline to raise 

awareness and encourage spectators’ participation in club’s sustainable solid waste 

management process.    

  To encourage football clubs to implement the policy effectively, the TPL should 

create effective incentives for football clubs. The incentives could be provided in terms 

of extra point, good reputation, tax return, rewards and sponsorship. In addition, the 

income from selling sorted solid waste could also be an incentive for football clubs to 

implement prior sorting policy. While, football clubs should create incentives for 

spectators to participate in sustainable solid waste management through the provision 

of items such as souvenirs, tickets or gifts. 

 The proposed sustainable solid waste management model would improve the 

deficiencies of the current management and increases the opportunity of resource 

recovery and recycling at the sport game. Besides, the model could be applied to any 

sport games in Thailand and other countries.  

Further, the model should be tested and customized for each context to 

accommodate specific conditions. These conditions need to incorporate concern about 

environmental sustainability, economic affordability and social acceptability to achieve 

sustainable solid waste management. 



 

 

CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS 

This research was carried out to study current situation of solid waste and its 

management and to propose possible sustainable solid waste management model for 

the football games. The study can be concluded and recommended as follows. 

5.1 Solid waste generated at the stadium 

 The solid waste generation rate of the study stadiums was 0.097 kilogram per 

person. The types of solid waste generated at the stadiums consisted of glass bottles, 

aluminum cans, plastic cup, LDPE, mixed plastic, tin cans, and paper. Nevertheless, a 

large amount of commingled solid waste cannot be economically sorted due to its 

mixture with food remains and garbage in the bins. Less than 15% of the total solid 

waste generated was transported to recycling company. The commingled solid waste 

generated at the stadiums could be less if an appropriate prior-sorting was implemented.  

5.2 Solid waste generating, disposing and sorting behaviors 

Regarding opinion on solid waste generated at the stadiums, the spectators 

generated plastic bag, food package, glass bottles, plastic bottles, can, plastic cup, 

plastic box, paper, hazardous waste and other waste respectively.  Due to lack of prior-

sorting behavior, the solid waste generated could not be properly separated to recycling 

process and was commingled with food remains and garbage. Consequently, the 

commingled waste was uneconomical to separate and it was disposed inefficiently. The 

football clubs should be responsible mainly for solid waste management at the stadium. 

The football club should managed solid waste by sorting it before disposal. It reflects 

the spectators still did not satisfy with current solid waste management and would 

cooperate with the sustainable solid waste management. In addition, they viewed that 

the sorted solid waste could generate income for the football clubs.   
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5.3 Solid waste managed at the stadium 

The current solid waste management in Thai Premier League is needed to 

improve in terms of source reduction and separation, collection, recycling, composting, 

energy recovery, treatment and disposal.  

1) Source reduction, source separation and reuse  

The practice of source separation was deficient. It lacked of awareness building 

for solid waste sorting and a proper disposal. The clubs provided different colors of 

waste bin for recycling and waste bags around the stadium. The source separation 

policy was implemented at only the Bangkok glass’s stadium. While, other clubs did 

not execute prior sorting due to the limited budget on solid waste management and the 

shortage of the staffs. Thus solid waste was not utilized as much as possible. 

2) Collection 

The stadium was cleaned after the game finish by the solid waste managed 

staffs. Usually, the solid waste was scatteringly disposed and full waste bags were not 

replaced due to the lack of solid waste managed staffs. The recyclable solid waste was 

sold to the junk shop. The rest of commingled solid waste was put in the temporary 

garbage room or storage after the game and transfer to the municipality’s dumping site.  

3) Recycling, composting and energy recovery 

The clubs do not have solid waste recycling policy. Thus, the commingled solid 

waste left in the garbage room was collected by the municipal officers without any 

process of recycling, composting or treatment. 

4) Treatment and disposal 

The solid waste generated was transferred to the municipal dumping site. The 

solid waste was disposed by sanitary landfilling without the process of sorting, 

recycling or energy recovery. 

5.4 Greenhouse gas emission from solid waste generated at the stadium 

Regarding the current solid waste management, GHG emission per match was 

9.73 kgCo2e. The greenhouse gas emission from solid waste generated at the stadium 

would mitigate if the solid waste is well managed. The implementation of the 3Rs 
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concept [reduce, reuse and recycle] with solid waste prior sorting at the stadiums could 

improve the current solid waste management and help decreasing the greenhouse gas 

emission.  

5.4 Solid waste management policy 

5.4.1 Solid waste management policy in Thailand 

In Thailand, there are three fundamental Acts regarding solid waste 

management which were currently outmoded and lack of awareness building and public 

participation. Nevertheless, the Acts stipulated to create a policy and plan. Roadmap 

for waste and hazardous waste management is the latest policy and plan implemented 

currently. 

5.4.2 Solid waste management policy and practices in sports  

 The laws or policy regarding solid waste management were not found at The 

AFC and the TPL. Nevertheless, the laws and policy formulated by the government 

could be adapted to sustainable solid waste management for football matches.  

5.5 The sustainable solid waste management model 

From the research results, the study found that the current solid waste 

management by the football clubs in the Thai Premier League is still lacks proper 

management that can be developed by means of a modeling instrument. To achieve 

proper management, a sustainable solid waste management model for football matches 

was developed including the aspects of institution, policy, techniques, knowledge, 

economic, financing and public participation from the USEPA’s integrated solid waste 

management planning process.  

For institutions and policy aspects, responsive policy, laws and acts on solid 

waste management from the relevant national and international institutions that are 

adopted by the Thailand Premier League [TPL]. In addition, the concordant policies 

from the TPL are adapted by football clubs. Besides, the relevant national institutions 

should provide supportive techniques and knowledge for the TPL to develop guidelines 

for football clubs to implement.  
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 In addition, the TPL should create effective incentives for football clubs to 

comply with the policy and laws. The incentives could be provided in terms of tax 

return, rewards, sponsorship or revenue. While, football clubs should create incentives 

for spectators to participate in sustainable solid waste management through the 

provision of items such as souvenirs, tickets or gifts. 

At source reduction/ separation/ reuse process, the shops and vendors are 

demanded to sell beverages with dispensers instead of sell as bottles or cans. They need 

to dispense or pour the beverages from bottles or cans to a recyclable plastic cup. The 

spectators are asked to deposit some money for the recyclable plastic cup. The shops 

will return the deposit money to the spectators if they return the recyclable plastic cup 

to the shops.   

For security, the bottles and cans are not allowed in the stadium due to the 

regulation of the TPL. To this extent, the bottles and cans can be separated at source to 

avoid the commingled solid waste. 

 To reduce solid waste generated from plastic bag and other materials, the shops 

and vendors are mandated to use only paper packaging for food in the stadium. Thus, 

the possible solid waste generated at the stadium would be mainly plastic cup, plastic 

bag, paper packaging, food remains and less of other waste. 

 At collection process, the spectators are engaged in this step. The spectators 

could get points by collecting the solid waste generated at the stadium and could 

exchange the points with souvenirs, tickets or gifs. For the rest of solid waste, the solid 

waste managed staffs would collect, sorted and put in the garbage room. In addition, 

the staffs are required to renew the full waste bags to prevent scatteringly disposal.  

At recycle/ energy recovery process, all sorted solid waste is sold to the junk 

shop for recycling. For the sorted paper packaging, the municipal officer would transfer 

to waste-to-energy power plant of the area, if any. For the rest of organic waste from 

food remainings, the solid waste managed staffs would compost and used as fertilizer. 

Lastly disposal process, the municipal officers would transfer the rest of solid waste to 

sanitary landfill.       

The proposed sustainable solid waste management model comprised of 

responsive policy, laws and acts formulated, techniques, knowledge, forceful incentives 
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provided and public participation. The model would improve the deficiencies of the 

current management and increases the opportunity of resource recovery and recycling 

at the sport game. Besides, the model could be applied to any sport games in Thailand 

and other countries.  

5.6 Recommendations  

The current solid waste management lacks of responsive laws, acts and policy, 

knowledge and techniques, public participation and forceful incentives. Regarding the 

proposed model, it is further recommended that: 

 1) The responsive policy, laws and acts on solid waste management from the 

international and national institutions should be adopted by football clubs.   

 2) The supportive techniques and knowledge on 3Rs and solid waste sorting 

should be developed to be guidelines for football clubs and spectators. 

 3) The sustainable solid waste management model for the football match could 

be applied to any sport games in Thailand and the model should be studied further. 

 4) The consumption and waste generation behavior of spectators should be 

further studied to identify relevant conditions and drivers, including attitudes and 

preferences, demographic and socio-economic factors. 
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APPENDIX A 

 

 

THE STRUCTURED QUESTIONNAIRE 

Sustainable solid waste management in sport games: 

A case study on football matches in Thailand 

 

Explanation for participants 

 

1. This research aims to study Thailand’s current waste management situation in 

Football matches to evaluate a quantity of Greenhouse gas emission that generated by 

waste in the match. In addition, sustainable waste management model will be 

developed according to the data collected.  

2. Questionnaire has 3 pages and divided into 2 parts as follow: 

Part I: Socio-demographic information and solid waste generating, disposing and 

sorting behaviors of the spectators. 

Part II: Opinion of the spectators at the study stadiums on solid waste managed at 

the study stadiums and awareness of its impacts. 

 

 

 

 

 

 

 

 

Thank you for your cooperation 

If you have any questions or comments please contact  

Miss Korbtip Atchariyasopon 

Korbtip@gmail.com 
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Part I: Socio-demographic information and solid waste generating, disposing 

and sorting behaviors of the spectators. 

 Please check off   at your right answer.  

Socio demographic information 

1. Sex   Male      Female 

2. Age              Lower than 15 Years old      15-25 Years old     26-35 Years 

old      

                          36-45 Years old           46-55 Years old      More than 56 Years 

old 

3. Education 

  Lower than Primary School    Primary School        High School   

 High vocational Certificate     Bachelor’s degree    Master Degree   

 Doctoral degree 

4. Occupation 

  Government officer               Farmer               Trader  

               Employee        Student     Other (Please specify.......................) 

5. Monthly Income 

  Lower than 5,000 Baht  5,000 – 10,000 Baht         10,001 – 20,000 

Baht  

              20,001 – 30,000 Baht  30,001 – 40,000 Baht      More than 40,000 

Baht 

6. Frequency of match attending  

 First time    2-3 times/season   3-4 times/season  

 More than 10 times/season  More than 15 times/season  Attend every 

time 

 

Solid waste generating, disposing and sorting behaviors  

7. Do you buy anything before enter the stadium 

 Food   Water   Fruit juice   Soft drink   Tea/Coffee                      

Liqueur/Beer   Snack           Cheering equipment  Booklet      

 Souvenir    Other (Please specify.......................) 
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8. Do you dispose the waste in provided bin around the stadium? 

 Every time      Sometimes  

Never dispose in the bins        Never dispose anything 

9. What kind of waste that you normally dispose around the stadium?  

 Plastic bag  Food package Glass bottles  Plastic bottles  Can  

 Plastic cup  Plastic box  Paper   Hazardous waste  

 Other (Please specify.......................)  

10. Have you ever sorted the waste into category before discard it? 

 Never  Sometimes  Every time 

11. Who do you think that currently responsible for waste management in the 

stadium? 

 Football club  Municipality officer  Waste picker 

12. What do you think is the current waste management method in each match? 

 Land filling  Burning Collected by refuse collection vehicle without 

separation  

 Collected by refuse collection vehicle with separation  

 Other (Please specify.......................) 

13. Do you know that waste separation and recycling can help increasing income and 

mitigating environmental problems from waste? 

Yes   No 

14. Have you ever heard about Greenhouse gas emission? 

 Yes   No 
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Part II: Opinion of the spectators at the study stadiums on solid waste managed 

at the study stadiums and awareness of its impacts. 

Please check off   at your closest answer 

5 = absolutely agree  4 = agree 3 = not sure  2 = disagree   1 = strongly disagree 

 

ITEM 
Opinion level 

5 4 3 2 1 

1. There is a large amount of waste generated in 

each match  

     

2. I satisfy the club’s current solid waste 

management 

     

3. Waste is one of the environmental problems 

occurring in the stadium 

     

4. The club should pay attention to the 

environmental impact created by the match 

     

5. The club should mitigate impact from solid 

waste  

     

6. The club should promote solutions to decrease 

an impact of solid waste at the stadium 

     

7. I am aware of the impact from solid waste at 

the stadium  

     

8. I should reduce solid waste at the stadium      

9. I will cooperate with sustainable solid waste 

management activities, if any. 

     

10. Solid waste could generate income for the 

club, if it is managed properly  

     

11. The Football Association of Thailand [FAT] 

should have regulations on solid waste 

management  

     

12. Solid waste reduction can mitigating impact of 

climate change 
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APPENDIX B 

 

 

Interview guide for the key stakeholders 

In-depth interview guide applied from UNEP (2009) Volume 3: Targets and 

issues of concern for ISWM 

 

 

Set I : In-depth interview guide for the club’s presidents and head of solid waste 

managed of each club 

Part I: Opinion on environmental, social, economic issues of solid waste 

1.1 Do you think that the football match has any environmental, social, economic 

issues? How? 

1.2 Do you think solid waste is a problem? How? 

Part II: Opinion on solid waste managed at the stadium 

1.1 What are the types of solid waste generated at the stadium? 

1.2 How should the club manage solid waste from the match? 

1.3 How does the club manage solid waste generated at the stadium? 

1.3.1 Source reduction/ source separation/ reuse 

1.3.1.1 Who would bear the cost for buying bins and bags for 

source segregation (if any)? 

1.3.1.2 Who would get the benefit of earnings from the sale of 

source-separated recyclables? 

1.3.1.3 How is the current fee system (if any)? 

1.3.1.4 Is there any awareness raising for segregation of solid 

waste and proper primary disposal? 

1.3.1.5 Is there an availability of different types of waste 

collection bags? 

1.3.1.6 How are the size and shape of bins/ where are the 

locations of bins? 

1.3.1.7 Are there any environmental impacts on this stage? 

1.3.2 Collection 
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1.3.2.1 What are the current problems in the solid waste 

collection? 

1.3.2.2 What would be 1-2 possible suggestions for the 

improvements? 

1.3.2.3 Do you allow waste collectors to come to the stadium? 

1.3.2.4 How are the frequency and timing of collection? 

1.3.3 Recycling/ composting 

1.3.3.1 What are the methods for recycling solid waste at 

source? 

1.3.3.2 Is there a ready market for resources generated from 

solid waste (compost, bio-gas)? 

1.3.3.3 Are there any problems on work safety of individuals 

involved in the recycling and composting business? 

1.3.3.4 Do people accept the goods that produced from solid 

waste (compost, bio-gas)? 

1.3.3.5 Does the current solid waste treating method comply 

with the environmental standards? 

1.3.4 Energy recovery 

1.3.4.1 Are there any technology and capacity to convert solid 

waste into a resource? 

1.3.5 Treatment/ disposal 

1.3.5.1 Are there any environmental impacts on this stage? 

1.4 How does it cost to manage the solid waste? 
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Part III: Opinion on sustainable solid waste management 

1.1 What is the solid waste management policy or any improvement in the future? 

1.2 Are there any environmental issues that important for sport society? What are 

those? 

1.3 Have you ever heard about sustainable solid waste management? Do you think 

what is it? Are you interested in this issue? 

1.4 Do you think the club will get any advantages from sustainable solid waste 

management? 

1.5 In your opinion, who should play an important role in order to support 

sustainable solid waste management? How? 

1.5.1 The spectator 

1.5.2 TPL/ government 

1.5.3 The football club 

1.5.4 Media 

1.6 If the Thailand Premiere League launch 3Rs policy, would the club implement 

it? Why? Any suggestions? 

1.7 What kind of incentive structure do you want in order to implement the 

sustainable solid waste policy? 

1.8 Have you ever heard about greenhouse gas emissions? If yes, what is that? 

1.9 If there is the sustainable solid waste management policy, will your club be 

willing to comply?  
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Set II : In-depth interview guide for the waste collectors of each club 

Part I: Opinion on environmental, social, economic issues of solid waste 

1.1 Do you think that the football match has any environmental, social, economic 

issues? How? 

1.2 Do you think solid waste is a problem? How? 

Part II: Opinion on solid waste managed at the stadium 

2.1 What are the types of solid waste generated at the stadium? 

2.2 In your opinion, who should play an important role in order to support 

sustainable solid waste management? How? 

2.1.1 The spectator 

2.1.2 TPL/ government 

2.1.3 The club 

2.1.4 Media 

Part III: Opinion on sustainable solid waste management 

3.1 What do you think is the sustainable solid waste management? Is it possible to 

do at the stadium? 

3.2 If the TPL launch 3Rs policy, would you cooperate? Why? Any suggestions? 

3.3 What kind of incentive structure do you want in order to support the 

sustainable solid waste policy?  
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