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Preface

The Curriculum of Sustainable Solid Waste Management in the Tourism Sector was
developed by the Sustainable Environment Research Institute, Chulalongkorn University, with
the objective of creating a training program on municipal solid waste management in the
tourism sector, incorporating gender sensitivity considerations. This curriculum supports the
organization of training activities based on the curriculum of municipal solid waste
management in the tourism sector and formulates practical guidelines for municipal solid
waste management in the tourism sector from model cities: Nan and Yasothon Provinces, with
gender sensitivity in mind. The program also offers support and guidance on implementing
these best practices in other provinces. The target groups for the training include all
stakeholders responsible for managing tourism destinations, including local authorities,
entrepreneurs, communities, and tourists. Through this program, participants will gain
knowledge and understanding of sustainable solid waste management practices and will be
able to build networks with a shared sense of responsibility for environmental conservation,
thus promoting environmentally responsible tourism.

On this occasion, the Sustainable Environment Research Institute, Chulalongkorn
University, would like to express its sincere appreciation to everyone who contributed to the
development of the curriculum for disseminating knowledge on sustainable solid waste

management in the tourism sector. Your valuable cooperation is deeply appreciated.

June 2025
Curriculum Administrators
Research Team
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Chapter 1
Introduction
Waste Situation in Thailand

Overview of the Waste Situation in Thailand

Thailand is a major global tourism destination, resulting in tourism being one of the
key contributing factors to the increasing amount of waste. The country is also among those
facing significant challenges related to accumulated waste. According to data from the
Pollution Control Department, in 2022, Thailand generated a total of 25.70 million tons of
municipal solid waste, with an average waste generation rate of 1.07 kilograms per person per
day. This marked an increase from 2021, when the total waste generated was 24.98 million
tons, or an average of 1.03 kilograms per person per day. In 2023, the amount of waste
continued to rise, reaching 26.95 million tons, with an average generation rate of 1.12 kilograms
per person per day, representing a 5% increase from 2022. (See Table 1 and Figure 1.)

Based on the tourism situation, in 2019, Thailand experienced the highest growth in
tourism before the outbreak of COVID-19. During 2020-2021, the country was under lockdown,
with restrictions on public activities, including both domestic and international travel, to
prevent the spread of COVID-19. By 2022, the pandemic situation had begun to ease, the
government loosened the regulations of lockdown measures and implemented policies to
stimulate domestic tourism. As a result, people gradually resumed normal daily life. In 2023,
the COVID-19 situation had returned to normal, leading to the reopening of the country to
revitalize the economy. Measures were introduced to stimulate the tourism sector, such as
organizing various festivals to increase the number of both domestic and international tourists
visiting Thailand. Consequently, the number of tourists visiting the country steadily increased.
According to tourism statistics for 2023, the number of tourists rose by more than 150%
compared to 2022 (Economics Tourism and Sports Division, 2023). This contributed to a
significant increase in domestic consumption and also drove economic growth and urban
expansion. Furthermore, the post-COVID-19 crisis led to changes in production and
consumption behaviors, resulting in a shift in business models. There was a significant shift
toward selling products and goods through online platforms, which caused an increase in
municipal solid waste and plastic waste. Additionally, major retail and convenience stores in
the country relaxed their restrictions on single-use plastics, contributing to a substantial rise in
plastic waste. Improper waste management in many areas harms both the environment and
public health.

Sustainable Environment Research Institute, Chulalongkorn University
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Table 1: Quantity and Rate of Solid Waste Generation, 2019-2023

Year Solid Waste Generated Per Capita Waste Generation Rate
(Million Tons) (kg/person/day)

2019 28.71 1.18

2020 25.37 1.05

2021 24.98 1.03

2022 25.70 1.07

2023 26.95 1.12

Source: Solid Waste Situation Report, 2023
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Figure 1 : Solid Waste Generation Rate from 2019 to 2023

Waste Management Situation in Thailand

Thailand continues to face ongoing challenges in solid waste management, driven by
urban expansion, economic growth, and the expansion of the tourism industry. Between 2019
and 2023, Thailand managed its municipal solid waste following scientific and technical
principles. This included proper waste disposal and the utilization of waste resources, with
correct waste management rates recorded at 76%, 67%, 69%, 72%, and 72%, which increased

steadily (as shown in Table 2). This upward trend reflects increasing cooperation among various
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sectors, including government agencies, the private sector, and local communities, in
improving waste management processes and promoting public awareness of proper waste
handling. However, significant issues remain, particularly in waste management at the source.
The waste separation process at the source is still insufficiently effective, resulting in a large
volume of waste that cannot be efficiently reused or recovered. Addressing this issue is a key
challenge that must be overcome to enhance the overall effectiveness of the country's waste

management system.

In 2023, Thailand generated 26.95 million tons of municipal solid waste, an increase
compared to 2022. Tourism is a major contributor to waste, particularly plastic and organic
waste, which are prevalent in tourist destinations, despite the sector’s importance to the
national economy. The rise in the number of tourists in 2023 directly contributed to the
increase in waste volume. As such, waste management in the tourism sector has become
crucial. According to waste management data from 2023, 72% of the waste was disposed of
properly, while the remaining portion was handled improperly through methods such as open
burning, illegal dumping, or incineration in small-scale facilities. Plastic waste remains a major
challenge, particularly single-use plastics, which continue to be used in large quantities.
Thailand has been making efforts to address waste management challenges. The country has
implemented a National Solid Waste Management Master Plan (2018-2030), With ongoing
developments in waste management systems and increased community engagement,
Thailand is moving toward reducing the environmental impacts of waste, supporting long-term

sustainable development.

Table 2: Solid Waste Management, 2019-2023

Year | Solid Waste | Solid Waste Reused | Solid Waste Properly Solid Waste
Generated Disposed Improperly Disposed
(Million (Million (Million (Million
(Percent) (Percent) (Percent)
Tons) Tons) Tons) Tons)
2019 28.71 12.52 44% 9.35 33% 6.84 23%
2020 25.37 8.36 33% 8.67 34% 8.34 33%
2021 24.98 7.89 32% 9.28 37% 7.81 31%
2022 25.70 8.80 35% 9.80 38% 7.10 27%
2023 26.95 9.31 34% 10.17 38% 7.47 28%

Section 1: General Information of the Curriculum

1.1 Curriculum Title

Curriculum of Sustainable Solid Waste Management in the Tourism Sector
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1.2 Training Format (Onsite - Online)

1.3 Target Group
1.3.1 Government sector: Officials responsible for tourism
1.3.2 Private sector: Business operators, managers, and employees in the
tourism business

1.3.3 Civil society: Community leaders and tourism clubs/groups
Section 2: Specific Information of the Curriculum

2.1 Curriculum Objectives

2.1.1. To develop a training curriculum on municipal solid waste management in
the tourism sector, with consideration of gender sensitivity issues

2.1.2. To conduct training according to the curriculum of municipal solid waste
management in the tourism sector

2.1.3. To develop best practices for municipal solid waste management in the
tourism sector based on model cities in Nan and Yasothon provinces,
incorporating gender sensitivity considerations

2.1.4. To support and guide the application of best practices in community solid

waste management from the model cities to other tourism provinces
Section 3: Curriculum Structure

3.1 Qualifications of Training Participants

Personnel responsible for managing tourist sites, stakeholders involved with the tourist
sites, and nearby communities or residents living around the tourist areas who register for the
training must be interested in learing and able to attend the full training sessions. The

qualifications can be categorized into the following three groups:

1.1 Government Officials
Government officials who are executives in local administrative
organizations or heads of government offices in the area responsible for tourist sites, or officials
within local administrative organizations or government offices in the area responsible for
tourist sites. Participants should have at least one year of work experience and obtain approval
from their supervisors to attend the training.
1.2 Business Operators or Private Sector Representatives
Individuals operating tourism-related businesses in areas surrounding
tourist sites, or representatives of tourism associations, clubs, or related business organizations.
Participants should have at least one year of work experience or be personnel working in
tourism businesses near tourist attractions, responsible for marketing, organizing activities,

service management, or overseeing the production of tourism-related products. Participants

Sustainable Environment Research Institute, Chulalongkorn University q
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should have at least two years of work experience and must obtain approval from their

business owner or employer to attend the training.

1.3 Community Leaders or Civil Society Representatives
Community leaders appointed or recognized by government agencies,
such as subdistrict headmen, village headmen, village committee members, presidents of
village health volunteer groups (VHVs), or heads of community fund groups. Participants may
also include representatives of civil society organizations, such as clubs or groups involved in
the care and maintenance of tourist sites or the conservation of natural resources and the
environment in areas surrounding tourist destinations. Participants should have at least one

year of relevant work experience.
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Table 3: Qualifications of Training Participants

Sequence Topic Type Definition Qualifications | Training
(KSA) Duration
Module 1 | Waste Generation K A study on waste management in the tourism sector, with a focus on the | Government 1 Hour
and Waste types and composition of waste at tourist sites, the analysis of waste | Sector
Composition in sources, and waste data management. This foundational information is | Private Sector
Tourism Sectors essential for the effective development of waste management practices | Civil Society
in tourist areas. The scope of the study includes methods for analyzing
waste composition, approaches to data collection and analysis, and the
utilization of tools for waste management.
Module 2 | Sustainable Waste K/A A study on sustainable waste management in the tourism industry and its | Government 1 Hour
Management and connection to the circular economy, which is a crucial approach to | Sector
Circular Economy reducing environmental impacts caused by tourism. This includes various | Private Sector
strategies that can be applied to manage waste, reduce waste volume, | Civil Society
and promote efficient resource utilization within the tourism sector. It
also covers the BCG Economy model (Bio-Circular-Green Economy) as it
relates to sustainable waste management and development.
Module 3 | Waste Management K A study on policies and practices for waste management in the tourism | Government 1 Hour
Policy, Challenges sector, with a focus on the interconnections between tourism, climate | Sector

and Opportunities

change, and the resulting impacts. The study will also highlight existing
waste management policies in Thailand and the integration of measures
aligned with sustainable development, such as Extended Producer
Responsibility (EPR) and the incorporation of ESG principles

(Environmental, Social, and Governance). In addition, the study will

Private Sector
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Sequence Topic Type Definition Qualifications | Training
(KSA) Duration
analyze future trends in waste management and explore opportunities
for adaptation to effectively support the growth of a sustainable tourism
industry.
Module 4 | Waste Collection, K/S Developing knowledge and skills in waste collection, segregation, and | Government 1 Hour
Segregation and transportation within the tourism sector to enable effective waste | Sector
Transportation management. This involves improving the process of waste separation at | Private Sector
the source, ensuring proper waste collection, and transporting waste to | Civil Society
facilities where it can be sustainably managed. The approach also
includes the application of modern technologies and strategies to
optimize waste collection and transportation. Furthermore, collaboration
with stakeholders at both local and national levels is essential, along with
the development of measures that promote equity in waste management
across the tourism industry.
Module 5 | Waste Management K/S Understanding waste management technologies to enhance the efficiency | Government 1 Hour
Technologies and sustainability of waste management in the tourism sector. This | Sector

includes a wide range of technologies applicable to recycling, waste-to-
energy conversion, composting, and waste utilization. The utilization
encompasses the management of various types of waste, including plastic
waste, food waste, and landfill waste, with a focus on selecting
technologies tailored to the composition of waste and the local tourism
context. The goal is to minimize environmental impacts and promote

long-term sustainability in waste management within the tourism industry.
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Sequence Topic Type Definition Qualifications | Training
(KSA) Duration
Module 6 | Plastics Reduction K/A A study on the issues arising from the use of plastics and unsustainable | Government 1 Hour
and Sustainable packaging in the tourism sector, with a particular focus on the | Sector
Packaging environmental impacts of plastic waste. The study aims to explore ways | Private Sector
to reduce plastic use in tourism-related businesses and promote the | Civil Society
adoption of sustainable and environmentally friendly packaging. It will
examine practical strategies that can be implemented within the tourism
industry, as well as approaches for transitioning to sustainable packaging
and managing the plastic supply chain to support sustainable
development.
Module 7 | Certification and K Building understanding of certification systems and standards related to | Government 1 Hour
Standards in Waste waste management in the tourism sector, to enable businesses and | Sector
Management organizations to comply effectively with both international and national | Private Sector
standards. The content covers the importance of waste management
standards, sustainable tourism standards, certifications at both
organizational and local levels, and guidelines for obtaining certification.
It also includes standards related to sustainability, such as carbon
footprint assessments and greenhouse gas emission reduction programs.
Module 8 | Community K/A The objective of this module is to foster understanding of the importance | Civil Society 1 Hour
Engagement, of community engagement in waste management within the tourism

Awareness, and

Behavioral Change

sector. The content encompasses approaches for raising awareness,
effective communication, and the use of policy tools to promote

environmentally friendly behavior. Emphasis is placed on the participation
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Sequence Topic Type Definition Qualifications | Training
(KSA) Duration
of the Government, private, and civil society sectors to achieve
sustainable waste management in alignment with the circular economy
approach.
Module 9 | Private Sector K The objective of this module is to foster understanding of the circular | Private Sector 1 Hour
Participation and economy concept in the tourism sector and the role of the private sector in
Circular Economy promoting sustainable waste management. The content covers business
Business Models models that incorporate waste upcycling, the application of circular
economy principles in tourism businesses, successful private sector case
studies, corporate social responsibility (CSR), and creating shared value (CSV).
It also includes approaches to accessing funding sources that support
sustainable businesses, enabling the practical adoption of best practices
within the tourism industry.
Module Monitoring and K/A The training aims to help participants understand the concepts and | Government 1 Hour
10 Evaluation of practices of monitoring and evaluating waste management in the tourism | Sector

Waste Management

Programs

sector effectively. The content covers the importance of monitoring and
evaluation, key performance indicators for waste management, monitoring
tools, and the calculation of greenhouse gas emissions from waste
management. Additionally, it includes studying approaches to overcoming
obstacles and developing monitoring plans tailored to the organizational

and tourism area contexts.
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3.2 Learning Outcomes Assessed in Terms of Competencies

The curriculum defines the expected overall learning outcomes in the form of
competencies, which consist of Knowledge (K), Skills (S), and Attributes (A) necessary for

effectively performing sustainable tourism management tasks.

Each competency outcome is categorized into three levels based on the intensity
of capability or desired behavioral indicators. Participants should be assessed on their
competencies before and after the training to measure their progress, development, and

achievement of learning outcomes from the training program.

Table 4: Learning Outcomes Assessed in Terms of Competencies

Scoring Criteria

Competency-based Assessment Type Levels
(KSA) 1 2 3
1. Understanding of Sustainable Waste Management K

in the Tourism Sector

2. Skills in Sustainable Waste Management in the S

Tourism Sector

3. Communication and Collaboration Skills S
4. Entrepreneurship and Social Marketing Skills S
5. Responsibility for Natural Resources and the A

Environment

In this curriculum, the learning outcome competencies essential for effective
implementation of sustainable municipal solid waste management in the tourism sector

consist of the following five key competencies:
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1. Understanding of Sustainable Waste Management in the Tourism Sector

Table 5: Competency in Understanding Sustainable Waste Management in the Tourism

Sector
Competency | Understanding of Sustainable Tourism Type | K
Definition Possesses knowledge and understanding of the principles, concepts,
components, and key factors that form the foundation of tourism and
sustainable tourism. Can accurately communicate this knowledge to
relevant stakeholders and apply it appropriately in the workplace in
alisnment with real-world situations.
Levels Behavioral Indicators
1 Explains the principles, concepts, and significance of tourism and
sustainable tourism
2 Effectively disseminate knowledge about sustainable tourism in a way that
others can understand clearly and accurately
3 Applies knowledge of sustainable tourism management within appropriate
conceptual frameworks and adapts it suitably to real-world contexts

2. Skills in Sustainable Waste Management in the Tourism Sector

Table 6: Competency in Practicing Sustainable Waste Management in the Tourism

Sector
Competency | Skills in Sustainable Waste Management in the Type |S
Tourism Sector
Definition Demonstrates proficiency in carrying out various activities and applying
essential techniques for sustainable waste management in the tourism
sector, and is capable of guiding, mentoring, or supporting others to
implement appropriate and context-sensitive sustainable waste
management practices.
Levels Behavioral Indicators
1 Carries out various activities and applies techniques following sustainable
tourism and tourism management principles
2 Provides recommendations or supports others in performing activities and
utilizing techniques for sustainable tourism management
3 Formulate strategies or improve the implementation of activities to ensure
appropriate and effective sustainable tourism management
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3. Communication and Collaboration Skills

Table 7: Competency in Communication and Collaboration Skills

Competency | Communication and Collaboration Skills Type | S
Definition Effectively conveys messages and essential content to others with accuracy
and completeness, mobilizing cooperation and support from others to
drive operations toward shared goals and strategies that build stronger and
broader collaborative networks.
Levels Behavioral Indicators
1 Effectively conveys and communicates key messages to others with clarity
and accuracy, ensuring the intended meaning is fully understood
2 Builds relationships, fosters collaboration, and mobilizes support from
others to drive actions toward shared goals
3 Develops coordination strategies to expand networks and strengthen
cooperation across broader and more integrated working partnerships

4. Entrepreneurship and Social Marketing Skills

Table 8: Competency in Entrepreneurship and Social Marketing Skills

Competency

Entrepreneurship and Social Marketing Skills Type S

Definition

Demonstrates an understanding of business practices and market
management that emphasize both profitability and sustainability, which
can be applied to the design of products, services, business models, and
marketing plans for social purposes, including the enhancement of
operations through the creative development of business and marketing

strategies within social enterprises of interest.

Levels

Behavioral Indicators

1

Demonstrates an understanding of and the ability to explain approaches
to product development, services, business operations, and marketing
strategies that integrate profitability with sustainability, within a social

enterprise or business of interest

Can design products, services, businesses, and marketing plans that align
with the principles of social entrepreneurship and social marketing

approaches in a selected enterprise of interest

Demonstrates the ability to creatively develop business strategies and

social marketing approaches within a selected enterprise of interest

Sustainable Environment Research Institute, Chulalongkorn University
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5 Responsibility for Natural Resources

Table 9: Competency in Responsibility for Natural Resources

Competency | Responsibility for Natural Resources Type |A

Definition Recognizes the importance of conserving and utilizing natural resources
and the environment in a sustainable manner. Can plan activities and
guide others on the responsible management of natural resources and the
environment, while also serving as a role model in the sustainable use and

care of these resources.

Levels Behavioral Indicators

1 Recognizes the importance and explains the approaches to sustainably
conserving, maintaining, and utilizing natural resources and the

environment

2 Plans activities to support environmental and resource conservation, and

guides others in managing natural resources and environmental issues

3 Develops effective approaches and serves as a committed role model in

the protection, care, and preservation of natural resources and the

environment

3.3 Curriculum Learning Structure

Based on a review of relevant knowledge and an analysis of the situational
needs for sustainable solid waste management in the tourism sector, a training curriculum
structure can be developed. The curriculum content is organized into learning areas according
to related subject matter and modules, each representing a set of knowledge focused on a
specific topic. The curriculum design follows a competency-based training (CBT) approach to
ensure that the curriculum content aligns with the required competencies or intended learning
outcomes. This approach also enhances the curriculum’s flexibility, allowing for adjustments
in training duration and the selection of specific modules that best suit the needs of

participants or target groups.

3.3.1 Training Duration

The training duration and the learning time for each module are defined in four

formats to provide flexibility in managing the training program:
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Table 10: Training Formats, Number of Training Days, and Daily Learning Hours by Training

Plan

Format Number of Training Days Daily Learning Hours
1) Training for the 2 Days 8 Hours
Government Sector
2) Training Plan B 2 Days 7 Hours
3) Training Plan C 1 Days 5 Hours
4) Training Plan D 2 Days 10 Hours

3.3.2 Structure of Learning Areas and Modules

The structure of learning areas and modules arranged according to the four

training duration formats is detailed as follows:

Table 11: Structure of Learning Areas and Modules Organized by Training Duration and

Format
Training for | Training for | Training for | Training for
the the Private | Civil Society | the General
Learning Area/Module
Government Sector Public
Sector
1. Source-level Waste Hours per Hours per Hours per Hours per

Management Module Module Module Module
Module 1 Waste Generation
and Waste Composition in 1 1 1 1
Tourism Sectors
Module 2 Sustainable Waste
Management and Circular 1 1 1 1
Economy
Module 6 Plastics Reduction . . . .
and Sustainable Packaging
Module 8 Community
Engagement, Awareness, and - - 1 1
Behavioral Change
2. Midstream Waste Hours per Hours per Hours per Hours per
Management Module Module Module Module
Module 4 Waste Collection,
Segregation, and 1 1 1 1

Transportation

Sustainable Environment Research Institute, Chulalongkorn University
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Training for | Training for | Training for | Training for
the the Private | Civil Society | the General
Learning Area/Module
Government Sector Public
Sector
Module 9 Private Sector
Participation and Circular - 1 - 1
Economy Business Models
3. Downstream Waste Hours per Hours per Hours per Hours per
Management Module Module Module Module
Module 3 Waste
Management Policy, . . ) .
Challenges, and
Opportunities
Module 5 Waste . ) ) .
Management Technologies
Module 7 Certification and
Standards in Waste 1 1 - 1
Management
Module 10 Monitoring and
Evaluation of Waste 1 - - 1
Management Programs
Total 8 7 5 10

3.4 Learning Content

3.4.1 Source-level Waste Management
Source-level waste management aims to reduce the amount of waste
generated from the outset by minimizing the use of resource-intensive materials and
promoting the adoption of sustainable alternatives. This approach helps to lessen
environmental impacts.
3.4.2 Midstream Waste Management
Midstream waste management refers to the organization of waste
collection and sorting systems. The responsibilities involved can be divided between the
Government and the private sector. Efficient midstream management plays a key role in
supporting effective source-level waste separation and contributes to improved downstream
waste treatment and disposal.
3.4.3 Downstream Waste Management
Downstream waste management refers to the final stage of waste

handling, with a focus on minimizing the amount of waste that requires landfill disposal.
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Table 12: Learning Content on Waste Management at Source, Midstream, and

Downstream
Source-level Waste Midstream Waste Downstream Waste
Management Management Management
Module 1 Module 4 Module 3
Module 2 Module 9 Module 5
Module 6 Module 7
Module 8 Module 10

3.5 Assessment and Evaluation

3.5.1 Levels of Learning Output and Criteria
To ensure that participants achieve the desired learning outcomes and competencies
through the training program, learning output levels must be clearly defined for evaluation
purposes. These are divided into two main components:
1) Learning Output Levels of Each Module
This refers to the assessment of Learning Output achieved by participants
through the content delivered in each learning module. The knowledge level is evaluated
using pre-test and post-test assessments conducted before and after each module. Upon

completion of each module, the learning output levels are classified into:

Table 13: Evaluation Criteria for Pre-test and Post-test Assessments

Assessment Assessment Criteria
Maximum Score Passing Score
Pre-test 10 > X
Post-test 10 >Y

Table 14: Learning Output Levels for Modules and Assessment Criteria

Symbol Learning Criteria
Output Levels

P (Passed) Passed the Participants must attend a minimum of 80% of the training,
training finish all module tasks, and secure a score of 80% or higher

on learning evaluations.

A Attended the | The participant completes the required learning time for

(Attended) training each module.

F (Failed) | Did not pass the | The participant does not complete the required learning

training hours or fails to participate in the assigned activities, and
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Symbol Learning Criteria
Output Levels

does not achieve the required score in the respective

learning module.

The learning output level for each module will be recorded in the individual

participant’s training course learning output report.

2) Learning Outcome Levels of the Course

This refers to the overall assessment of the Learning Outcome, or the general
achievement in terms of the desired competencies that have developed or changed in the
participant. It measures the level of behavior or capability that has improved to meet higher
expectations after the participant has completed all the required components of the training
course. The course-level learning outcomes are categorized into the following levels:

Table 15: Criteria and Levels of Learning Outcomes

Levels of Learning Outcomes Criteria

Participated in the training The participant has a learning output of "A" in at least

course one module and does not have any learning outcome of
"FH.

Completed the training course | The participant has achieved a learning output of "P" in

all modules.

The learning outcome level of the course will be indicated on the certificate awarded
to each participant who meets the criteria for attendance or course completion after finishing
the training. Participants who do not meet the above criteria will not receive a certificate but

will receive only a learning output report according to the training course.

Section 4: Training Management and Curriculum Quality Assurance

4.1 Training Management Guidelines

1) Before the training: Prepare a draft training plan according to the specified
learning plan, including the date, time, location, number of participants, and
a list of instructors.

2) During the training: Conduct the training according to the plan to ensure
participants receive the complete content as outlined in the modules. Adjust
the plan if necessary. Carry out knowledge assessments, review learning
outputs, and record the data in the participants’ learning output reports.

3) After the training: The training manager compiles and summarizes the learning

assessment results of the participants for each module to evaluate the overall
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learning outcome levels. Conduct satisfaction surveys with the participants.

Require them to complete self-assessments before and after the training to

compare progress and development. Prepare a report summarizing the

training outcomes.

4.1.1 Training Plan

The management of training to ensure participants acquire knowledge

according to the content and modules within the four training duration formats can be

organized into the following training plan:

1) Training Format for the Government Sector: 2 Training Days, 9 Total

Learning Hours

Table 16: Training Format for Government Sector — 2 Training Days, 9 Total Learning

Hours
Day Time Modules Number of
hours

1 09.00 AM - 10.00 | Module 1 Waste Generation and Waste 1
AM Composition in Tourism Sectors
10.00 AM - 11.00 | Module 2 Sustainable Waste Management 1
AM and Circular Economy
11.00 AM - 12.00 | Module 3 Waste Management Policy, 1
PM Challenges and Opportunities
1.00 PM- 2.00 PM | Module 4 Waste Collection, Segregation and 1

Transportation

2.00 PM-3.00 PM | Module 5 Waste Management Technologies 1

2 09.00 AM - 10.00 | Module 6 Plastics Reduction and Sustainable 1
AM Packaging
10.00 AM - 11.00 | Module 7 Certification and Standards in 1
AM Waste Management
11.00 AM - 12.00 | Module 10 Monitoring and Evaluation of 1
PM Waste Management Programs
1.00 PM - 2.00 Waste Bingo Game: Wasterium 1
PM
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2) Training Format for the Private Sector: 2 Training Days, 8 Total Learmning Hours

Table 17: Training Format for Private Sector — 2 Training Days, 8 Total Learning Hours

Day Time Modules Number of
hours

1 09.00 AM - 10.00 | Module 1 Waste Generation and Waste 1
AM Composition in Tourism Sectors
10.00 AM - 11.00 | Module 2 Sustainable Waste Management 1
AM and Circular Economy
11.00 AM - 12.00 | Module 3 Waste Management Policy, 1
PM Challenges and Opportunities
1.00 PM - 2.00 Module 4 Waste Collection, Segregation and 1
PM Transportation
2.00 PM - 3.00 Module 6 Plastics Reduction and Sustainable 1
PM Packaging
3.00 PM - 4.00 Module 7 Certification and Standards in 1
PM Waste Management

) 09.00 AM - 10.00 | Module 9 Private Sector Participation and 1
AM Circular Economy Business Models
10.00 AM - 11.00 | Waste Bingo Game: Wasterium 1
AM

3) Training Format for the Civil Society: 1 Training Day, 6 Total Learning Hours

Table 18: Training Format for Civil Society — 1 Training Day, 6 Total Learning Hours

Day Time Modules Number of
hours

1 09.00 AM - 10.00 | Module 1 Waste Generation and Waste 1
AM Composition in Tourism Sectors
10.00 AM - 11.00 | Module 2 Sustainable Waste Management 1
AM and Circular Economy
11.00 AM - 12.00 | Module 4 Waste Collection, Segregation and 1
PM Transportation
1.00 PM - 2.00 Module 6 Plastics Reduction and Sustainable 1
PM Packaging
2.00 PM - 3.00 Module 8 Community Engagement,
PM Awareness, and Behavioral Change L
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D Time Modules Number of
ay
hours
3.00 PM - 4.00 Waste Bingo Game: Wasterium 1
PM
4) Training Format for the General Public: 2 Training Days, 11 Total Learning
Hours

Table 19: Training Format for the General Public — 2 Training Days, 11 Total Learning

Hours
Day Time Modules Number of
hours

1 09.00 AM - 10.00 | Module 1 Waste Generation and Waste 1
AM Composition in Tourism Sectors
10.00 AM - 11.00 | Module 2 Sustainable Waste Management 1
AM and Circular Economy
11.00 AM - 12.00 | Module 3 Waste Management Policy, 1
PM Challenges and Opportunities
1.00 PM - 2.00 Module 4 Waste Collection, Segregation and 1
PM Transportation
2.00 PM - 3.00 Module 5 Waste Management Technologies 1
PM
3.00 PM - 4.00 Module 6 Plastics Reduction and Sustainable 1
PM Packaging

2 09.00 AM - 10.00 | Module 7 Certification and Standards in X
AM Waste Management
10.00 AM - 11.00 | Module 8 Community Engagement, 1
AM Awareness, and Behavioral Change
11.00 AM - 12.00 | Module 9 Private Sector Participation and
PM Circular Economy Business Models !
1.00 PM - 2.00 Module 10 Monitoring and Evaluation of
PM Waste Management Programs L
2.00 PM - 3.00 Waste Bingo Game: Wasterium .
PM
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4.1.2 Correlation Between Learning Content and Expected Learning Outcomes
from the Training

The design of the training course content, based on a competency-based
training approach, enables participants to acquire systematic learning through
interconnected learning areas and modules. By following a training process structured
around four learning areas and ten modules, participants are expected to achieve
learning outcomes in the form of key competencies necessary for performing tasks
related to sustainable waste management in the tourism sector. These competencies
include an understanding of sustainable waste management in the tourism sector, skills
in sustainable waste management in the tourism sector, communication and
collaboration skills, entrepreneurship and social marketing skills, and a sense of
responsibility for natural resources and the environment.

Therefore, organizing the training to ensure that participants acquire the
expected learning outcomes as specified can be illustrated through a competency
mapping chart that shows the distribution of learning outcome competencies across the
four learning contents in the training program. The four competency mappings include
the following:

1) A competency mapping of competency-based learning content and modules
for the Government sector program — 2-Day Duration, 9 Learning Hours, as shown in
Table 20

2) A competency mapping of competency-based learning content and modules
for the private sector program — 2-Day Duration, 8 Learning Hours, as shown in Table 21

3) A competency mapping of competency-based learning content and modules
for the civil society program — 1-Day Duration, 6 Learning Hours, as shown in Table 22

4) A competency mapping of competency-based learning content and modules
for the general public program — 2-Day Duration, 11 Learning Hours, as shown in Table
23
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Table 20: Competency Mapping of Competency-Based Learning Content and Modules for the Government Sector Program — 2-Day

Duration, 9 Learning Hours

Understanding Skills in
; : Responsibili
of Sustainable Sustainable Communication | Entrepreneurship . pN A fy
or Natura
Number Waste Waste and and Social s d
. . esources an
Learning Area/Module of Management in Management in Collaboration Marketing Skills o A
i ; e Environmen
hours the Tourism the Tourism Skills (S) (S)
Sector (K) Sector (S) (A)
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Module 1 Waste
Generation and Waste )
Composition in Tourism
Sectors
Module 2 Sustainable
Waste Management and 1
Circular Economy
Module 3 Waste
Management Policy, .
Challenges and
Opportunities
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Module 4 Waste

Collection, Segregation 1
and Transportation

Module 5 Waste
Management 1

Technologies

Module 6 Plastics
Reduction and 1

Sustainable Packaging

Module 7 Certification
and Standards in Waste 1

Management
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Module 10 Monitoring and

Evaluation of Waste 1
Management Programs

Waste Bingo Game: 1

Wasterium
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Table 21: Competency Mapping of Competency-Based Learning Content and Modules for the Private Sector Program — 2-Day

Duration, 8 Learning Hours

Understanding Skills in
; : Responsibili
of Sustainable Sustainable Communication | Entrepreneurship . pN A fy
or Natura
Number Waste Waste and and Social s d
. . esources an
Learning Area/Module of Management in Management in Collaboration Marketing Skills o A
i ; e Environmen
hours the Tourism the Tourism Skills (S) (S)
Sector (K) Sector (S) (A)
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Module 1 Waste
Generation and Waste )
Composition in Tourism
Sectors
Module 2 Sustainable
Waste Management and 1
Circular Economy
Module 3 Waste
Management Policy, .
Challenges and
Opportunities
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Wasterium

Understanding Skills in
: : Responsibili
of Sustainable Sustainable Communication | Entrepreneurship ” pN A fy
or Natura
Number Waste Waste and and Social = q
; ; esources an
Learning Area/Module of Managementin | Managementin |  cqaporation | Marketing Skills the Ernui .
: : e Environmen
hours the Tourism the Tourism Skills (S) (S)
Sector (K) Sector (S) (A)
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Module 4 Waste
Collection, Segregation 1
and Transportation
Module 6 Plastics
Reduction and 1
Sustainable Packaging
Module 7 Certification
and Standards in Waste 1
Management
Module 9 Private Sector
Participation and Circular 1
Economy Business Models
Waste Bingo Game: 1
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Table 22: Competency Mapping of Competency-Based Learning Content and Modules for Civil Society Programm — 1-Day Duration, 6

Learning Hours

Module 1 Waste
Generation and Waste

Composition in Tourism

Sectors

Module 2 Sustainable
Waste Management and 1

Circular Economy

Module 4 Waste
Collection, Segregation 1

and Transportation
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Module 6 Plastics

Reduction and 1
Sustainable Packaging

Module 8 Community
Engagement, Awareness, 1

and Behavioral Change

Waste Bingo Game:

Wasterium
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Table 23: Competency Mapping of Competency-Based Learning Content and Modules for the General Public Program — 2-Day

Duration, 11 Learning Hours

Understanding Skills in
; : Responsibili
of Sustainable Sustainable Communication | Entrepreneurship . pN A fy
or Natura
Number Waste Waste and and Social s d
. . esources an
Learning Area/Module of Management in Management in Collaboration Marketing Skills o A
i ; e Environmen
hours the Tourism the Tourism Skills (S) (S)
Sector (K) Sector (S) (A)
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Module 1 Waste
Generation and Waste )
Composition in Tourism
Sectors
Module 2 Sustainable
Waste Management and 1
Circular Economy
Module 3 Waste
Management Policy, .
Challenges and
Opportunities
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Module 4 Waste

Collection, Segregation 1
and Transportation

Module 5 Waste
Management 1

Technologies

Module 6 Plastics
Reduction and 1

Sustainable Packaging

Module 7 Certification
and Standards in Waste 1

Management
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Module 8 Community

Engagement, Awareness, 1
and Behavioral Change

Module 9 Private Sector
Participation and Circular 1

Economy Business Models

Module 10 Monitoring and
Evaluation of Waste 1

Management Programs

Waste Bingo Game:

Wasterium
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4.2 Curriculum Quality Assurance

Maintaining the standards of the training curriculum on sustainable solid waste
management in the tourism sector focuses on four key areas: content, training process,
evaluation, and mechanisms for continuous improvement. The aim is to ensure that the
curriculum is of high quality, effective, and capable of addressing the challenges of sustainable
solid waste management in the tourism sector. The approach includes the following strategies:

(1) Regular Curriculum Development and Review

A curriculum review committee is established, consisting of experts in waste
management, tourism, and education. The curriculum is reviewed every 1-2 years to update
information, regulations, technologies, and emerging trends in waste management. Feedback
from participants and local agencies is also gathered to improve the curriculum continuously.

(2) Content Standardization

The content standardization covers the full waste management process, from the
source (waste reduction), midstream (management and segregation), to downstream (disposal
and recycling). The curriculum is aligned with key concepts such as the circular economy and
Zero Waste Tourism, and corresponds with both national and local policies, such as the
Sustainable Tourism Action Plan and Environmental Strategies.

(3) Preparation and Qualification of Instructors

A qualification certification system is in place for instructors, such as completion of a
Training of Trainers (ToT) program. Continuous professional development is encouraged
through participation in national and international exchange platforms. Instructor qualifications
must include in-depth knowledge, hands-on experience, and the ability to communicate
effectively with participants.

(4) Quality Control of the Training Process

The training process adheres to participatory learning standards, with assessments
conducted both before and after the training to evaluate knowledge, skills, and attitudes. A
standardized training manual is provided, including activities, examples, and learning support
tools to enhance the training experience.

(5) Certification of Training Outcomes

Clear criteria are established for issuing certificates, such as full attendance and
successful completion of assessments. Consideration is also given to aligning the certification
with the professional qualification framework or academic credit systems.

(6) Post-Training Follow-up and Evaluation

Follow-up activities are conducted to assess the application of knowledge in real-world
settings. Data is collected from training participants to analyze outcomes such as waste
reduction and community engagement. Evaluation results are used to improve and adapt the
curriculum to local contexts and emerging issues.
Modules Details
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Examples: Curriculum of Sustainable Solid Waste Management in the Tourism Sector

Module

Detailed Description of Each Module

Learning Area

Fundamentals of Source-level, Midstream, and Downstream

Waste Management

Brief Description

Meaning, Importance, Objectives, Principles of Management and
Resource Development, and the Situation of Sustainable Solid
Waste Management Development in the Tourism Sector of
Thailand

Behavioral Objectives

1. To develop a training curriculum on municipal solid waste
management in the tourism sector, with consideration of

gender sensitivity issues

2. To conduct training according to the curriculum of municipal

solid waste management in the tourism sector

3. To develop best practices for municipal solid waste

management in the tourism sector based on model cities in
Nan and Yasothon provinces, incorporating gender sensitivity

considerations

4. To support and guide the application of best practices in

community solid waste management from the model cities

to other tourism provinces

Course Content

1. Meaning, Importance, Objectives, Principles of Management,
and Resource Development
2. The Situation of Sustainable Solid Waste Management

Development in the Tourism Sector of Thailand

Target Group

Government sector: Officials responsible for tourism
Private sector: Business Operators, managers, and employees in
the tourism business

Civil society: Community leaders and tourism clubs/groups

Learning Methods

Lecture and Case Study

Assessment Methods

Review through Q&A and Observation of Learning Behavior
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Modules Details

1. Learning Area: Fundamentals of Source-level Waste Management

Module Module 1: Waste Generation and Waste Composition in Tourism
Sectors
Learning Area Fundamentals of Source-level Waste Management

Brief Description | A study on waste management in the tourism sector, with a focus
on the types and composition of waste at tourist sites, the analysis
of waste sources, and waste data management. This foundational
information is essential for the effective development of waste

management practices in tourist areas.

Behavioral 1. To provide participants with an understanding of the types

Objectives and sources of waste in tourist areas

2. To enable participants to use tools for managing waste data in
the tourism sector

3. To enable participants to accurately study the composition
of waste and collect waste data correctly

4. To promote gender equality and participation in waste studies
To encourage the adoption of best practices in waste management

in tourist areas

Course Content Tourism Waste

Types and Sources of Tourism Waste

Waste Flow Analysis for Waste Management Planning
Techniques for Waste Composition Study

Challenges in Waste Composition Study

Waste Data Collection

Data Analysis

Reporting and Data Presentation

D e e N T A

Data Management Tools

—_
o

. Gender Equality and Participation in Waste Composition
Studies
11. Best Practices

12. Adviser and Additional Resources

Target Group Government sector: Officials responsible for tourism
Private sector: Business Operators, managers, and employees in the
tourism business

Civil society: Community leaders and tourism clubs/groups
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Brainstorming

Role-Playing

Field Trip

Business Simulation Games

Learning Methods Assessment Methods
Lecture Test
Case Study Review through Q&A
Discussion Observation of Participation

Observation of Learning Behavior

Observation of Assigned Work

Module

Module 2: Sustainable Waste Management and Circular Economy

Learning Area

Fundamentals of Source-level Waste Management

Brief Description

A study on sustainable waste management in the tourism industry
and its connection to the circular economy, which is a crucial
approach to reducing environmental impacts caused by tourism.
This includes various strategies that can be applied to manage
waste, reduce waste volume, and promote efficient resource
utilization within the tourism sector. It also covers the BCG
Economy model (Bio-Circular-Green Economy) as it relates to

sustainable waste management and development.

Behavioral
Objectives

1. To provide participants with an understanding of the
environmental and waste management impacts of tourism

2. To enable participants to apply circular economy principles
in waste management within the tourism sector

3. To enable participants to develop and implement strategies
to reduce waste and manage it sustainably

4. To enable participants to utilize relevant tools and policy
frameworks for sustainable waste management

5. To enable participants to monitor and assess future trends

and innovations in waste management in the tourism sector

Course Content

1. Impacts of the Tourism Industry on the Environment and Waste
Management

Challenges in Waste Management

Waste Management Hierarchy

Sustainable Waste Management

BCG Economy (Bio-Circular-Green Economy)

Applying the BCG Economy to BCG Tourism

Thailand’s Waste Management Standards and Operations

Trends and Innovations of Future Waste Management

0 o N RN

Case Studies and Best Practices
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10. Adviser and Additional Resources

Target Group

Government sector: Officials responsible for tourism
Private sector: Business Operators, managers, and employees in the
tourism business

Civil society: Community leaders and tourism clubs/groups

Learning Methods Assessment Methods

Lecture Role-Playing Test Observation of

Case Study Business Simulation | Review through Q&A Learning Behavior

Discussion Games Observation of Observation of
Brainstorming Field Trip Participation Assigned Work
Module Module 6: Plastics Reduction and Sustainable Packaging

Learning Area

Fundamentals of Source-level Waste Management

Brief Description

A study on the issues arising from the use of plastics and
unsustainable packaging in the tourism sector, with a particular focus
on the environmental impacts of plastic waste. The study aims to
explore ways to reduce plastic use in tourism-related businesses and
promote the adoption of sustainable and environmentally friendly
packaging. It will examine practical strategies that can be
implemented within the tourism industry, as well as approaches for
transitioning to sustainable packaging and managing the plastic

supply chain to support sustainable development.

Behavioral
Objectives

1. To enable participants to understand the sources of plastic
waste and its environmental impacts

2. To provide participants with knowledge of strategies and
approaches to reduce plastic use in the tourism sector

3. To help participants understand the characteristics of
sustainable packaging and how to select appropriate options

4. To enable participants to comprehend the management of
packaging and plastic supply chains for application in their
organizations

5. To raise participants’ awareness of the importance of

reducing carbon emissions generated from packaging

Course Content

Problems of Plastic Waste in the Environment
Strategies for Plastic Reduction

Sustainable Packaging in the Tourism Sector
Execution Guide for Businesses in the Tourism Sector

Managing Plastic Supply Chain

S T R A B

Sustainability of Packaging
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7. Case Studies and Best Practices

Target Group Government sector: Officials responsible for tourism
Private sector: Business Operators, managers, and employees in the

tourism business

Civil society: Community leaders and tourism clubs/groups

Learning Methods Assessment Methods
Lecture Test
Case Study Review through Q&A
Discussion Observation of Participation
Brainstorming Observation of Learning Behavior
Role-Playing Observation of Assigned Work
Business Simulation Games
Field Trip
Module Module 8: Community Engagement, Awareness, and Behavioral
Change
Learning Area Fundamentals of Source-level Waste Management
Brief The objective of this module is to foster understanding of the
Description importance of community engagement in waste management

within the tourism sector. The content encompasses approaches
for raising awareness, effective communication, and the use of
policy tools to promote environmentally friendly behavior.
Emphasis is placed on the participation of the Government, private,
and civil society sectors to achieve sustainable waste management

in alignment with the circular economy approach.

Behavioral 1. To enable participants to understand the concept and

Objectives importance of community participation in waste management

2. To enable participants to learn effective communication
approaches for fostering participation

3. To enable participants to learn best practices in raising
awareness and encouraging community engagement

4. To enable participants to design and implement campaigns or
projects aimed at changing behavior related to waste
management

5. To enable participants to develop a community participation

plan for waste management in their own areas
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Course Content

W o N ok WD e

Communication for Engagement

Behavior Change Strategies

Community Engagement Plan

Introduction to Community Engagement

Public Support and Participation Conduce to Behavior Change

Policies and Instruments for Promoting Participation
Best Practices for Engaging Local Communities
Public Awareness Campaigns and Education

Educational Programs for Sustainable Practices

Target Group

tourism business

Government sector: Officials responsible for tourism

Private sector: Business Operators, managers, and employees in the

Civil society: Community leaders and tourism clubs/groups

Learning Methods

Assessment Methods

Lecture
Case Study
Discussion

Brainstorming

Role-Playing
Business Simulation
Games

Field Trip

Test
Review through Q&A
Observation of

Participation

Observation of
Learning Behavior
Observation of
Assigned Work

2. Learning Area: Fundamentals of Midstream Waste Management

Module

Module 4: Waste Collection, Segregation and Transportation

Learning Area

Fundamentals of Midstream Waste Management

Brief

Description

Developing knowledge and skills in waste collection, segregation,
and transportation within the tourism sector to enable effective
waste management. This involves improving the process of waste
separation at the source, ensuring proper waste collection, and
transporting waste to facilities where it can be sustainably
managed. The approach also includes the application of modern
technologies and strategies to optimize waste collection and
transportation. Furthermore, collaboration with stakeholders at
both local and national levels is essential, along with the
development of measures that promote equity in waste

management across the tourism industry.

Behavioral
Objectives

1. To enable participants to understand waste segregation at
the source in the tourism sector
2. To equip participants with skills to develop effective waste

collection strategies
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3. To promote participants’ understanding of source separation
and sustainable waste management

4. To foster collaboration with various stakeholders in waste
management

5. To promote gender equality in the waste management
process

6. To present successful case studies and best practices to

participants

Course Content

Waste Collection and Segregation in Tourism Sectors
Efficient Waste Collection Strategies

Segregation and Source Separation

Mobile Waste Collector/ Smart Waste Collector
Efficient Waste Transportation Strategies
Collaboration with Stakeholders

N R Lo

Gender and Waste Management

8. Case Studies and Best Practices

Target Group

Government sector: Officials responsible for tourism
Private sector: Business Operators, managers, and employees in
the tourism business

Civil society: Community leaders and tourism clubs/groups

Learning Methods Assessment Methods

Lecture Role-Playing Test

Case Study Business Simulation | Review through Q&A

Discussion Games Observation of Participation
Brainstorming Field Trip Observation of Learning Behavior

Observation of Assigned Work

Module

Module 9: Private Sector Participation and Circular Economy
Business Models

Learning Area

Fundamentals of Midstream Waste Management

Brief

Description

The objective of this module is to foster understanding of the
circular economy concept in the tourism sector and the role of the
private sector in promoting sustainable waste management. The
content covers business models that incorporate waste upcycling,
the application of circular economy principles in tourism businesses,
successful private sector case studies, corporate social responsibility

(CSR), and creating shared value (CSV). It also includes approaches

to accessing funding sources that support sustainable businesses,
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enabling the practical adoption of best practices within the tourism

industry.
Behavioral 1. To enable participants to understand the concept of the
Objectives circular economy and business models applicable to the

tourism sector

To provide participants with knowledge of best practices from
the private sector that help reduce waste and add value to
waste materials

To equip participants with the ability to identify challenges
and opportunities for business sectors in engaging with the
circular economy

To promote understanding of Corporate Social Responsibility
(CSR) and Creating Shared Value (CSV) within the tourism
business sector

To enable participants to access funding sources that support
circular and sustainable business models

To empower participants to effectively select sustainable
products and practices for implementation in their own

businesses

Course Content

N

N AW

9.

Circular Economy Business Models in Tourism

Expanding SME Waste Upcycling Businesses through Waste
Segregation

Private Sector Engagement for Circular Tourism Economy
Examples of Circular Practices Across the Tourism Value Chain
Circular Economy Business Model Success Stories

Private Sector Perspectives and Challenges

Corporate Social Responsibility: CSR and Creating Shared
Value: CSV

Funding Sources for Business Development, such as
Universities and Ministry of Industry

Benefits of Choosing Sustainable Products

Target Group

Government sector: Officials responsible for tourism

Private sector: Business Operators, managers, and employees in the

tourism business

Civil society: Community leaders and tourism clubs/groups
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Learning Methods

Assessment Methods

Lecture

Case Study
Discussion
Brainstorming

Role-Playing

Field Trip

Business Simulation Games

Test

Review through Q&A
Observation of Participation
Observation of Learning Behavior

Observation of Assigned Work

3. Learning Area: Fundamentals of Downstream Waste Management

Module

Module 3: Waste Management Policy, Challenges and

Opportunities

Learning Area

Fundamentals of Downstream Waste Management

Brief A study on policies and practices for waste management in the
Description tourism sector, with a focus on the interconnections between tourism,
climate change, and the resulting impacts. The study will also highlight
existing waste management policies in Thailand and the integration of
measures aligned with sustainable development, such as Extended
Producer Responsibility (EPR) and the incorporation of ESG principles
(Environmental, Social, and Governance). In addition, the study will
analyze future trends in waste management and explore opportunities
for adaptation to effectively support the growth of a sustainable
tourism industry.
Behavioral 1. To help participants understand the importance of policies
Objectives and practices related to waste management in the tourism
sector
2. To develop the mindset and skills needed to adapt to and
address challenges arising from climate change
3. To promote sustainable waste management in tourism that
aligns with the Sustainable Development Goals (SDGs)
4. To build understanding of strategies for promoting Extended
Producer Responsibility (EPR)
5. To assess and enhance the capacity for waste management
and tourist accommodation in tourist destinations
Course Content | 1. Sustainable Tourism Policies and Practices
2. Tourism and Climate Change
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Waste Management Policies

Sustainable Development Goals: SDGs
Environment, Social, and Governance: ESG
Extended Producer Responsibility: EPR
Trends of the Future

Benefits of Waste Management in the Tourism Sector

A e S

Carrying Capacity and Waste Management Analysis for Tourism

Areas

Target Group

Government sector: Officials responsible for tourism
Private sector: Business Operators, managers, and employees in the
tourism business

Civil society: Community leaders and tourism clubs/groups

Learning Methods

Assessment Methods

Lecture

Case Study
Discussion
Brainstorming

Role-Playing

Field Trip

Business Simulation Games

Test

Review through Q&A
Observation of Participation
Observation of Learning Behavior

Observation of Assigned Work

Module

Module 5: Waste Management Technologies

Learning Area

Fundamentals of Downstream Waste Management

Brief
Description

Understanding waste management technologies to enhance the
efficiency and sustainability of waste management in the tourism
sector. This includes a wide range of technologies applicable to
recycling, waste-to-energy conversion, composting, and waste
utilization. The utilization encompasses the management of various
types of waste, including plastic waste, food waste, and landfill
waste, with a focus on selecting technologies tailored to the nature
of waste and the local tourism context. The goal is to minimize
environmental impacts and promote long-term sustainability in

waste management within the tourism industry.

Behavioral
Objectives

1. To enable participants to understand efficient waste
management technologies
2. To enable participants to select appropriate technologies

for different types of waste
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To enable participants to understand the use of technology
in converting waste to energy

To enable participants to apply best practices in waste
management

To enable participants to understand the principles of

recycling and waste utilization

Course Content

Waste Management Technologies
Packaging Waste Management
Waste Utilization

Best Practices

1.
2.
3

4.

Target Group

Government sector: Officials responsible for tourism
Private sector: Business Operators, managers, and employees in the
tourism business

Civil society: Community leaders and tourism clubs/groups

Learning Methods

Assessment Methods

Lecture
Case Study
Discussion

Brainstorming | Fie

Role-Playing
Business

Simulation Games

Test
Review through Q&A

Observation of

Observation of
Learning Behavior
Observation of
ld Trip Assigned Work

Participation

Module

Module 7: Certification and Standards in Waste Management

Learning Area

Fundamentals of Downstream Waste Management

Brief

Description

Building understanding of certification systems and standards related to
waste management in the tourism sector, to enable businesses and
organizations to comply effectively with both international and national
standards. The content covers the importance of waste management
standards, sustainable tourism standards, certifications at both organizational
and local levels, and guidelines for obtaining certification. It also includes
standards related to sustainability, such as carbon footprint assessments and

greenhouse gas emission reduction programs.

Behavioral
Objectives

1. To help participants understand the importance of certification
and the standards of waste management

To provide participants’ knowledge of the guidelines and
processes for obtaining certifications at various levels

To enable participants to apply relevant standards in waste

management within their own organizations
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bk N

Businesses

Course Content | 1. Introduction to Certification and Standards in Waste
Management

Sustainable Tourism Standards

Certification and Standards in Waste Management

Tourism Standards Certification Guidelines

Sustainability Standards and Certifications for Tourism

6. Carbon Footprint of Product: CFP
7. Thailand Voluntary Emission Reduction Program: T-VER
8. Low Emission Support Scheme: LESS

Target Group

tourism business

Government sector: Officials responsible for tourism

Private sector: Business Operators, managers, and employees in the

Civil society: Community leaders and tourism clubs/groups

Learning Methods

Assessment Methods

Lecture

Case Study
Discussion
Brainstorming
Role-Playing

Business Simulation Games

Test

Review through Q&A
Observation of Participation
Observation of Learning Behavior

Observation of Assigned Work

Field Trip

Module Module 10: Monitoring and Evaluation of Waste Management
Programs

Learning Area Fundamentals of Downstream Waste Management

Brief The training aims to help participants understand the concepts and

Description practices of monitoring and evaluating waste management in the
tourism sector effectively. The content covers the importance of
monitoring and evaluation, key performance indicators for waste
management, monitoring tools, and the calculation of greenhouse gas
emissions from waste management. Additionally, it includes studying
approaches to overcoming obstacles and developing monitoring plans
tailored to the organizational and tourism area contexts.

Behavioral 1. To enable participants to understand the importance and

Objectives purpose of monitoring and evaluation in waste management
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2. To equip participants with the ability to use monitoring tools
and key indicators to assess the effectiveness of waste
management programs

3. To enable participants to calculate greenhouse gas emissions
and assess the environmental impact of waste management
activities

4. To enable participants to develop monitoring plans and
analyze strategies for improving waste management practices

5. To provide participants with knowledge about advisory
agencies and additional resources that can guide
implementation efforts

Course Content | 1. Introduction to Monitoring and Evaluation

2. Monitoring Waste Management Operations

3. Key Performance Indicators in Waste Management

4. Monitoring Tools for Waste Management Programs

5. GHG Emission in Waste Management

6. Calculation of Carbon Emissions from Waste Management and
Carbon Credit

7. Developing Monitoring Plans

8. Challenges in Implementation and Solutions for Improvement

9. Adviser and Additional Resource

Target Group

Government sector: Officials responsible for tourism

Private sector: Business Operators, managers, and employees in the

tourism business

Civil society: Community leaders and tourism clubs/groups

Learning Methods Assessment Methods

Lecture Role-Playing Test Observation of
Case Study Business Review through Q&A Learning Behavior
Discussion Simulation Games | Observation of Observation of
Brainstorming | Field Trip Participation Assigned Work
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A Brief Guide to the Module Content

Curriculum of Sustainable Solid Waste Management in the Tourism Sector consists of following
10 modules:

(1) Module 1: Waste Generation and Waste Composition in Tourism Sectors

(2) Module 2: Sustainable Waste Management and Circular Economy

(3) Module 3: Waste Management Policy, Challenges and Opportunities

(4) Module 4: Waste Collection, Segregation and Transportation

(5) Module 5: Waste Management Technologies

(6) Module 6: Plastics Reduction and Sustainable Packaging

(7) Module 7: Certification and Standards in Waste Management

(8) Module 8: Community Engagement, Awareness, and Behavioral Change

(9) Module 9: Private Sector Participation and Circular Economy Business Models

(10) Module 10: Monitoring and Evaluation of Waste Management Programs
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Module 1

Waste Generation and Waste Composition in Tourism Sectors
Description

A study on waste management in the tourism sector, with a focus on the types and
composition of waste at tourist sites, the analysis of waste sources, and waste data
management. This foundational information is essential for the effective development of
waste management practices in tourist areas. The scope of the study includes methods for
analyzing waste composition, approaches to data collection and analysis, and the utilization
of tools for waste management.

Expectations

Enhancing participants' knowledge and skills regarding the types and components
of waste in tourist destinations, as well as managing related data, enables them to understand
and effectively manage waste in tourism areas using appropriate tools and techniques. This
also includes consideration of gender equality and participation in waste studies.

Objectives
1.To provide participants with an understanding of the types and sources of waste in
tourist areas
2.To enable participants to use tools for managing waste data in the tourism sector
3.To enable participants to accurately study the composition of waste and collect waste
data correctly
4.To promote gender equality and participation in waste studies

5.To encourage the adoption of best practices in waste management in tourist areas
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Pre-test

. How many types of solid waste are there?

a. 3 types
b. 2 types
c. 4 +1 types
d. 7 types

2. Which component of waste has the greatest environmental impact if not properly

disposed of according to sanitary principles?

1.

a. Hazardous waste
b. Recyclable waste
c. Residual waste

d. Organic waste

. Why is waste management in the tourism sector important?

a. It helps reduce tourism expenses
d. It promotes sustainable tourism
c. It helps increase tourism income

d. It helps reduce water pollution

. Why is the waste composition study important?

a. To reduce waste management costs
b. To help reduce pollution problems in tourist areas
c. To increase the amount of waste that can be sold

d. To enable proper and efficient waste segregation

. How should the study of waste composition in tourist areas be conducted?

a. Survey the types of waste generated by tourists and the local community
b. Dispose of all types of waste in the same place
c. Reduce the use of plastic materials in the community

d. Burn waste in the tourist area

. Which of the following is NOT a component of waste in tourist areas?

a. Food containers

b. Tissue paper

c. Industrial waste residues
d. Water bottles

Which tool is used to store waste management data in tourist areas that involves

statistical data analysis?

a. Questionnaire
b. Interview
c. Data collection using GPS system

d. Database system
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8. What is a good practice to reduce the amount of waste in tourist areas?
a. Promote the use of reusable products
b. Promote recycling and waste separation
. Reduce plastic use and encourage the use of biodegradable materials
d. AUl of the above
9. When analyzing data about waste from tourist areas, which type of data should be
collected first?
a. Data on the types and quantities of waste
b. Data on the weather conditions in the area
c. Data related to tourism activities
d. Data on the tourist visitation rates
10. What are the benefits of the DDMS system?
a. Efficient data management
b. Monitoring and tracking waste
C. Increased transparency and accountability
d. All of the above
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1.1 Tourism Waste

Tourism waste is one of the major issues affecting the environment and the image of tourist

destinations worldwide. This is especially true in countries with a high volume of tourism, where

the amount of waste in tourist areas continues to increase every year. Such waste not only impacts

the visual landscape but also harms ecosystems and biodiversity in various locations.

1.1.1 Definition of Tourismm Waste

1)

Solid waste refers to paper scraps, fabric scraps, food scraps, discarded products,
material remnants, plastic bags, food containers, ash, animal waste, carcasses, or
any other matter collected from streets, markets, animal husbandry areas, or
other locations. (Public Health Act, 1992)

2) Municipal solid waste refers to waste generated from various community
activities, including those from residential households, commercial
establishments, business areas, retail shops, service venues, fresh markets, and
institutions. This type of waste typically consists of organic waste such as food
scraps, leaves, and grass clippings; recyclable materials such as ¢lass, paper,
metals, plastics, aluminum, and rubber; and residual waste, including fabric
scraps, wood pieces, and other discarded materials. However, this definition does
not include Household Hazardous Waste.

Food waste refers to discarded food occurring at the end of the food supply
chain, originating from retailers, food service providers, and consumers due to
various reasons. These include surplus food beyond demand, unfinished meals,
expired canned food, plate garnishes, and spoiled or expired food resulting from
improper management. Food waste encompasses stages such as distribution and
retail, food service, and consumption.

Household Hazardous Waste (HHW) refers to toxic or hazardous waste originating
from households and commercial sources such as hotels, airports, gas stations,
photo studios, and dry-cleaning shops. This type of waste includes items such as
used batteries, fluorescent lisht bulbs, chemical containers, and discarded
electrical and electronic appliances.

Residual solid waste refers to solid waste that has been disposed of at waste
disposal sites but has not been properly treated or managed according to
scientific or technical standards. This does not include waste that is dumped or
left in open or vacant areas.

Landfilling refers to the process of disposing solid waste by burying in the ground.
At present, the concept of landfilling has been extended to include sanitary

landfilling, which involves the design and operational control of landfills to
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minimize negative impacts on human health and the environment. For hazardous

waste, the process involves secure landfills.

1.1.2 Problems of Tourism Waste

The problems of tourism waste are one of the key factors affecting the sustainability
of tourism, particularly in terms of environmental quality, natural beauty, tourist hygiene,
and the quality of life of local communities. The causes and impacts of tourism-related

waste issues stem from several significant factors, such as:
Causes of Problems of Tourism Waste

1. Increasing number of tourists and their behavior

2. Lack of proper waste management

3. Lack of tourist participation

4. Lack of awareness and collaboration among all stakeholders
5. Lack of education and information dissemination

6. Ineffective waste management systems or disposal methods

Impacts of Problems of Tourism Waste

1. Environmental impacts, such as contamination of soil and water, and

waste accumulation on beaches, waterfalls, or in forests

2. Impacts on the hygiene of tourists and communities, including breeding
grounds for pathogens, unpleasant odors from accumulated waste, and

the spread of disease-carrying insects and animals

3. Economic impacts on tourism and communities, such as decreased tourist
arrivals, increased waste management costs, and damasge to tourism

businesses

4. Impacts on the image of tourist destinations, such as loss of confidence
from international tourists, and negative effects on hosting international

events or activities

1.2 Types and Sources of Tourism Waste

Waste segregation is required to be carried out by sorting waste into 4 (+1) categories
according to the proposal outlined in the “Waste Segregation and Collection Model, 2024” by
the Pollution Control Department. This framework covers the management of solid waste

from the source to final disposal as follows:
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1.2.1 4+1 Types of Tourism Waste

Waste segregation requires sorting waste into 4 (+1) categories: organic waste (food
waste), recyclable waste, residual waste, and hazardous waste. In addition, infectious waste is
separated in communities where such waste occurs. This system enables local administrative
organizations to manage each type of waste appropriately and facilitates efficient operations,

while also reducing exposure to pathogens and hazards for waste collection workers.

1) Organic Waste

Organic waste (food waste) refers to biodegradable waste that decomposes
quickly and can be composted, such as food scraps, fruit peels, vegetable scraps, leaves, twigs,

grass clippings from garden trimming, along with meat scraps (as shown in Figure 1-1).

Image Source: Thairath Online | Image Source: AP Thailand

Food Scraps Fruit Peels and Vegetables Leaves, Twigs, or Grass

Clippings

Figure 1-1: Example of Organic Waste

This type of waste can be utilized, such as for composting or biogas production.

2) Recyclable Waste
Recyclable waste refers to waste materials or packaging that can be reused or

processed for new purposes, such as plastic bottles, aluminum cans, glass bottles, paper, and

paper packaging (as shown in Figure1-2).
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Image Source: Sang Roong Group Image Source: Thai Beverage Can
Plastic Bottles Aluminum Cans
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Image Source: Yamamura-International Image Source: Balance Packing Co., Ltd.

Glass Bottles Paper and Paper Packaging

Figure 1-2: Example of Recyclable Waste

Proper sorting and collection of recyclable waste help increase economic value and
reduce the amount of landfill waste.

3) Residual Waste
Residual waste refers to waste types other than organic waste (food waste), recyclable
waste, and Household Hazardous Waste. These wastes are difficult to decompose and are not
economically viable for recycling. Examples include single-use plastics, snack packaging, plastic
bags contaminated with food scraps, used tissues, food-contaminated foil, and foam

containers, among others (as shown in Figure 1-3).

Image Source: The Momentum Image Source:

https://pantip.com/topic/42011889
Single-use Plastics, such as Straws and Used Tissues

Snack Wrappers
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Image Source: Lung Saleng and the Image Source: Chonklang.kitchen

Disappearing Waste

Food-Contaminated Foil Foam Containers
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Figure 1-3: Example of Residual Waste

This type of waste must be managed using safe methods, such as landfilling or incineration
for energy recovery.

4) Hazardous Waste
Hazardous waste refers to waste containing chemicals or toxic components that may
be harmful to humans and the environment, such as single-use batteries, batteries, light bulbs,
electronic waste, chemical product packaging, and cleaning product packaging (as shown in
Figure 1-4).

Image Source: Thairath
Light Bulb
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Image Source: Brand Think Image Source: Thairath
Electronic Waste (E-Waste) Chemical Product Packaging

Figure 1-4: Example of Hazardous Waste

Hazardous waste management requires standardized processes, such as disposal through
specialized agencies.

5) Infectious Waste
Infectious waste refers to waste contaminated with pathogens that can cause disease
upon close contact or waste that poses a risk of spreading infections, such as diabetic patient

syringes, diapers, disposable nappies, and blood-stained cotton from wound care (as shown
in Figure 1-5).
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Image Source: Siriraj Piyamaharajkarun Hospital | mage Source: Springnew

Diabetic Patient Syringes Diapers/Disposable Nappies

Figure 1-5: Example of Infectious Waste

In tourist areas, infectious waste often increases during disease outbreaks and from
patients using medical devices for treatment. Such waste must be managed safely, for
example, by high-temperature incineration or being sent to specialized infectious waste

disposal centers.
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Figure 1-6: Model of Separate Waste Sorting and Collection

1.2.2 Sources of Tourism Waste

Identifying the sources of waste helps in planning appropriate management according
to Thai tourism standards. It serves as a tool for development and capacity building, covering
a total of 56 sources, which can be categorized into five main groups as follows:

1. Accommodation (6 types)
Includes hotels, resorts, serviced apartments, guesthouses, long-stay accommodations,

and homestays.
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Examples: Hotels and Resorts
Types of Waste:
Organic Waste - e.g., food scraps, fruit and vegetable scraps
Recyclable Waste - e.g., plastic bottles
Residual Waste — e.g., plastic straws, bottle caps
Hazardous Waste - e.g., chemicals from cleaning products
Infectious Waste - e.g., tissue paper
Waste-Generating Activities: Food and beverage services, room cleaning, tree and
plant trimming for garden maintenance, and hosting special
events such as meetings or weddings.
2. Activities (14 types)
Includes rafting, trekking, bird watching, butterfly observation, flora observation, bicycle for
tourism, rock climbing, diving, camping, canoeing/kayaking, elephant camping, adventure
parks, jet skiing for tourism, and eco-lodges.
Examples: Bicycle for Tourism
Types of Waste:
Organic Waste — e.g., food scraps, fruit and vegetable scraps
Recyclable Waste - e.g., plastic water bottles, soda cans
Residual Waste - e.g., bottle caps, snack wrappers
Hazardous Waste — e.g., energy gel packets, worn-out bicycle chains
Infectious Waste - e.g., tissue paper, sweat wipes
Waste-Generating Activities: Stopping for meals along the route, engaging in activities
along the travel path, bicycle repairs during the trip e.g., tire
or chain replacement, and group competitions or tours that
involve giving out souvenirs or single-use items such as shirts,
tote bags, and water bottles.
3. Services (16 types)
Includes restaurant, dinner cruise, air-conditioned van, bus, tourist boat, tourist rafting,
street food service, halal food service, small halal restaurant, shopping center, souvenir
shop, gemstone shop, public restroom, tourism for all, wellness services, and tourist
information center.
Examples: Restaurant
Types of Waste:
Organic Waste - e.g., leftover food from customers
Recyclable Waste - e.g., paper boxes, milk cartons
Residual Waste - e.g., food packaging, plastic wrap
Hazardous Waste — e.g., cleaning chemicals

Infectious Waste - e.g., tissue paper, napkins
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Waste-Generating Activities: Food preparation, cooking, customer service, customer
consumption, and dishwashing/cleaning.
4. Tour Operators / Tour Guides / Tourism-related Professions (3 types)
Includes tour businesses, tour guides, and tourism-related occupations in the food
sector (chefs).
Examples: Tourism-related occupations in the food sector (chefs)
Types of Waste:
Organic Waste — e.g., meat scraps, fish, bones, vegetable and fruit peels
Recyclable Waste - e.g., canned food containers
Residual Waste — e.g., plastic bags used for packaging raw ingredients
Hazardous Waste — e.g., gas canisters, used cooking oil
Infectious Waste - e.g., gloves used to handle raw food, face masks used in the
kitchen
Waste-Generating Activities: Food preparation, cooking, plating, dishwashing, and
cleaning.
5. Tourist Attractions (17 types)
Includes ecotourism, natural attractions, historical sites, cultural sites, recreational sites,
geological formations, waterfalls, beaches, natural hot springs, caves, islands, tourism
destination management, clean city tourism, community-based tourism, rapids, agro-
tourism, and arts and sciences education.
Examples: Cultural tourist attractions
Types of Waste:
Organic Waste - e.¢., leftover food from consumption
Recyclable Waste - e.g., sift boxes made from recyclable materials
Residual Waste — e.g., plastic bags from gifts
Hazardous Waste — e.g., varnish used in art restoration
Infectious Waste — e.g., used face masks from tourists or tour guides
Waste-Generating Activities: Visiting local communities/buying souvenirs/participating

in cultural festivals or traditional events.
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Source: Department of Tourism
Figure 1-7: Thailand Tourism Standards

These standards serve as tools to develop and enhance the quality of tourism in Thailand,
covering services, activities, accommodations, professions, and tourist destinations. The aim is

to enhance tourists’ assurance and advance sustainable tourism.
1.3 Waste Flow Analysis for Waste Management Planning

Waste Flow Analysis is a crucial process for understanding the movement and management
of waste within a specific area. This analysis enables effective planning and design of waste
management strategies to ensure sustainable waste handling and minimize environmental impacts in
the area.

The system for the collection and transportation of solid waste involves segregated
collection, as outlined in the 2024 Proposal for Waste Segregation and Collection Model by the
Pollution Control Department.

Steps in Waste Flow Analysis

1. Initial Data Collection

2. Tracking and Recording Waste Movement Routes

3. Assessment of Waste Management Processes

4. Analysis of Environmental and Social Impacts

5. Planning and Developing Waste Management Strategies

6. Monitoring and Evaluation
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1.4 Waste Composition Study

The study of solid waste composition is conducted using methods and procedures in
accordance with the Announcement of the Pollution Control Department on the Criteria and
Methods for Sorting Solid Waste Composition at Disposal Sites, 2021. The procedures also
followed the detailed guidelines specified in the Manual for Sorting Solid Waste Composition at
Disposal Sites, 2022, issued by the Pollution Control Department.

1.4.1 Importance of Waste Composition Study

The study of waste composition in tourist areas serves as a crucial foundation for
planning, designing, and implementing waste management policies. It provides insights into
the specific characteristics of waste generated in different situations and locations, enabling

more efficient and sustainable waste management practices.

1.4.2 Techniques for Waste Composition Study

Solid waste generated from daily activities at various sources, such as households,
commercial buildings, government offices, markets, and others in Thailand, is largely not
properly managed or separated. This remains one of the key challenges in current municipal
solid waste management. Several factors influence the characteristics and composition of
municipal solid waste, including geographical features, seasonal variations, types of activities,
and the specific context of each city or community. Improving the municipal solid waste
management system requires thorough study and analysis of the quantity, gseneration rate,
and composition of waste at each source in order to develop effective solutions.

Solid Waste Composition Sorting

The sorting of solid waste composition is conducted into 15 categories in accordance
with the Announcement of the Pollution Control Department on the Criteria and Methods for
Sorting Solid Waste Composition at Disposal Sites, 2021. The categories of solid waste to be
sorted may be adjusted based on the relevance to the objectives of how the study results
will be utilized. However, in the case study of the components for assessing greenhouse gas
emissions, it may be necessary to separate waste in more detail to accurately evaluate the

environmental impact.

Table 1-1: Description of General Characteristics of Each Type of Solid Waste

Component
Solid Waste Description
Component
1. Food Scraps Food scraps, meat residues, bones, fruit peels, discarded raw materials

from food preparation, leftover food from consumption or sale, and

spoiled raw materials or food due to improper storage.
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Solid Waste

Component

Description

Note: This category excludes packaging materials such as banana
leaves, plastic bags, plastic film, foam trays, clothespins, and

barbecue skewers.

2. Garden Waste

Organic waste that is not food-related, such as flowers, branches,
leaves, grass clippings, and other plant parts resulting from pruning

or gardening activities.

3. Paper Office paper, computer paper, magazines, corrugated paper, wax-
coated paper, newspaper, cushioning paper boxes, and postal
product boxes. This category excludes tissue paper scraps.

4. Wood Wood panels, furniture, wood scraps, and wood products used in
food preparation, such as clothespins, barbecue skewers, bamboo
sticky rice containers, etc.

5. Textile Fabric scraps and various textile materials.

6. Rubber and Rubber, rubber scraps, waste from tires (cars, motorcycles,

Leather bicycles), shoes, leather scraps from furniture, accessories, etc.

7. Diapers Disposable diapers for babies and adults, and sanitary pads.

8. Plastic All types of plastics, including single-use plastics such as plastic
shopping bags, food or beverage bags, snack bags, detergent or
powder bags, fabric softener bags, plastic straws, water bottles,
crates, plastic food containers, packaging or wrappers from food
delivery, melamine plates and bowls, etc.

9. Foam Foam boxes or trays used for food packaging, protective foam,

polyurethane foam (used as thermal insulation), etc.

10. Metal and

Iron, steel, aluminum, brass, copper, aluminum cans, tin-plated

Aluminum steel cans, alloy cans, food and beverage cans, nails, razor blades,
needles, and other metals.
11. Glass Glass, glass shards, mirrors, and all types of glass containers used

for beverages, food, medicine, or cosmetics.

12. Hazardous waste

Light bulbs, single-use batteries, batteries, chemical containers,

spray cans containing paint or chemicals, expired medications, etc.

13. Discarded
Electrical and

Electronic Products

Electrical appliances and electronic equipment that are no longer
in use or are no longer functional, such as computers, telephones

and mobile phones, televisions, refrigerators, air conditioners, etc.
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Solid Waste Description

Component

14. Infectious Solid Human or animal remains or body parts (from medical examinations,
Waste diagnoses, and treatments), blades, syringes, gauze, cotton swabs, or
other materials suspected to be contaminated with blood or to contain
blood components, or waste contaminated with bodily fluids contained
in infectious waste bags, used disease testing kits (e.g., Antigen Test Kits —
ATKs), used personal protective equipment (PPE) from diagnostic or

treatment activities, and used face masks.

15. Others Ash, stones, gravel, sand, soil, ceramics, tiles, plaster, dust, etc.

Method for Assessing Solid Waste Composition at Disposal Sites
The assessment of solid waste composition at disposal sites is conducted according to the
Announcement of the Pollution Control Department on the Criteria and Methods for Sorting Solid
Waste Composition at Disposal Sites, 2021, issued on September 1, 2021. This includes detailed

principles for sampling to evaluate the physical composition of solid waste (as shown in Figure 1
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Source: Pollution Control Department
Figure 1-8: Sampling Principles for Assessing the Physical Composition of Solid Waste at
Waste Disposal Sites

1.4.3 Key Considerations for Sampling

Sampling of waste or data related to waste management is an important process that
requires careful handling to ensure the accuracy and reliability of the information for analysis
and future waste management planning. By following the procedures for sorting waste
components, adhering to sound sampling principles will contribute to more effective waste
management.

Solid Waste Composition Sorting Procedures

1. Random Sampling for Waste Composition Sorting
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- Random sampling shall be conducted to sort solid waste composition from
waste collection trucks on each study day. The selected trucks should have
collection routes that cover a variety of waste generation sources.

- The study period for waste composition must be appropriately scheduled
to ensure that the collected samples represent both weekdays and
weekends or public holidays.

- Waste composition studies must be conducted at least twice a year,
covering both the rainy season (May-October) and the dry season (January-
April or November-December), or according to the seasonal periods
officially announced by the Thai Meteorological Department for that year.

2. Appropriate Number of Samples for Waste Disposal Sites

- The sampling method and the appropriate number of samples must be
carefully considered.

- In cases where the number of samples for waste composition sorting
exceeds the capacity of available personnel, the following considerations
should be considered:

1. Extend the number of days allocated for random sampling and
waste composition sorting. The entire process should be
completed within 30 days from the first day of fieldwork. The
sampling days should be divided to represent waste generated
during weekdays and waste generated during weekends or public
holidays.

2. Increase the number of personnel responsible for waste sorting to
match the volume of samples and the operational timeline.

3. Collect Data on Waste Collection Vehicles

- Collect detailed information about the selected waste collection trucks
or other vehicles from the assigned personnel of each vehicle. This may
include: the type of waste collection vehicle, service area, collection
schedule, any waste sorting practices during collection, and general

characteristics of the waste as observed visually, etc.
1.5 Challenges in Waste Composition Study

The study of waste composition is a complex task with several limitations that may
affect data accuracy and operational efficiency. The key challenges are as follows:
1) Waste Variability:
- The quantity and types of waste can vary by season or due to specific events

such as festivals or holidays.
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Waste samples may not accurately represent real conditions if collected over

a short period.

Resource and Equipment Limitations:

Studying waste composition requires labor and equipment such as scales, waste
collection bags, and sorting areas.
A knowledgeable team is needed to accurately classify waste types.

A limited budget may require reducing the scope of the study.

Safety Considerations:

Certain types of waste, such as hazardous or infectious waste, may pose risks
to personnel. Proper personal protective equipment (PPE) is essential, and
special precautions must be taken, such as using gloves, masks, and protective

footwear when handling hazardous waste.

Weather and Environmental Conditions:

Conducting waste composition studies outdoors may face challenges from
weather conditions such as heavy rain or intense sunlight, which can cause
waste to become wet or decompose more rapidly.

Windy areas may lead to waste being scattered and difficult to control.

Community and Business Acceptance

Waste collection or conducting studies at the source may face a lack of
cooperation from businesses or local communities due to concerns over

image or privacy.

Time Constraints

Waste composition studies can be time-consuming, especially in areas with
large volumes of waste.
Delays in the process may lead to waste degradation (e.g., organic waste

decomposition), which can affect the accuracy of the data.

1.6 Waste Data Collection

1.6.1 Steps for Waste Data Collection

1. Defining the Objectives of Data Collection

- Define the purpose of data collection, such as waste separation, recycling
planning, environmental impact assessment, or waste reduction planning.
- Specify the types of waste for which data will be collected, such as residual

waste, recyclable waste, organic waste, hazardous waste, etc.

2. Designing a Data Collection Form

- Waste Classification: The form should clearly define waste categories, such as

plastic waste, paper, organic waste, hazardous waste, electronic waste, etc.
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Data Specifications: Include key data points such as the quantity of waste
generated within a specified timeframe (daily/weekly/monthly), waste
management practices, and the sources of waste.

Unit of Measurement: Specify appropriate units, such as kilograms, tons, or

number of units (e.g., number of garbage bags).

3. Preparing Data Collection Tools

Data Collection Equipment: This includes tools such as categorized waste bins,
paper or digital recording forms, waste management software, or mobile
applications that assist in data collection.

Establishing Data Collection Points: Identify specific locations where data will
be collected, such as areas where tourists or community members dispose of

waste, waste disposal sites, or waste processing facilities.

4. Data Collection

Recording Data from Waste Sorting: Document data from the waste sorting
process at designated sources such as hotels, restaurants, or tourist areas.
The collected information helps determine the quantity of each type of
waste generated.

Time-Based Data Recording: Record the amount of waste generated daily
or during specific periods, such as long holidays or peak tourist seasons.
On-Site Surveys: Conduct field surveys in areas with regular waste disposal

activities, such as beaches, markets, or high-traffic tourist spots.

5. Data Storage

Recording Data into a Database: Systematically organizing the collected data,
such as using electronic databases or waste management software, to ensure
easy and convenient access to the information.

Categorizing Data: Sorting the data according to different types of waste, such
as recyclable waste, residual waste, hazardous waste, or organic waste, to

facilitate effective data analysis.

6. Analyzing Data

Estimation of Waste Quantity and Types: Analyze the amount of waste in
each category to identify relationships between waste types and effective
waste management practices.

Evaluation of Waste Sources: Analyzing waste sources to identify ways to reduce
waste produced at each source, such as waste management in hotels, restaurants,
or tourist areas.

Environmental Impacts Assessment: Analyze the impacts of waste disposed
of in each area, such as water or soil contamination from plastic waste, or

impacts from improper waste management.
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7. Reporting Results

- Data Summary: Summarize the collected data and prepare an easy-to-
understand report with graphs, tables, or charts to present the results clearly.

- Data Presentation: Use the analyzed data to support waste management
planning, such as developing new waste segregation systems, increasing waste
collection points, or creating waste reduction project.

- Data Distribution: Distribute the information to relevant agencies or
stakeholders who need the data, such as government agencies, waste
management organizations, or operators in the tourism industry.

8. Monitoring and Evaluation

- Monitoring Data: After data collection and waste management activities have
been carried out, it is important to continuously monitor the waste
management results and record the data over the long term to evaluate
success and identify areas for improvement.

- Improving the Data Collection Process: Repeating the work in subsequent
cycles to develop and enhance the data collection process for better

outcomes.

1.6.2 Key Considerations for Data Collection

- Field Survey: Recording the types and amounts of waste at the target location.
- Using Technology: For example, installing sensors in trash bins to monitor
waste levels.
- Collecting Data from Stakeholders: Interviewing tourism operators or local
agencies.
1.7 Data Analysis
Data analysis is a crucial step in the process of waste management, as it allows for the
interpretation of information collected from waste sampling or related data. This helps foster
an understanding of the characteristics and amount of waste in a specific area and leads to
developing effective and sustainable waste management strategies.
Process and Steps in Data Analysis
1. Data Preparation
- Data Organization: Before starting the analysis, the data must be organized
systematically. This may involve categorizing the data by waste type, quantity,
source of origin, and the time of sampling.
- Data Completeness Check: Review the collected data to ensure it is complete.
If any data is missing, consider methods to fill in the gaps or improve the data

collection process for future accuracy.
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- Data Cleaning: Identify and address any abnormal or unreasonable data, such

as incorrect values or data that do not match expected patterns.
2. Quantitative Analysis

- Waste Quantity Calculation: Quantitative analysis will help us know the amount
of waste generated in specific areas, such as waste quantity calculation
generated each day or month.

- Use of Basic Statistics: Apply basic statistical tools such as mean, median,
maximum, and minimum values to identify trends and variability in the data.

- Trend Analysis: Analyze changes in the volume of waste over different time
periods, such as during tourism festivals, long holidays, or various seasons, to
assess whether waste generation is increasing or decreasing.

- Waste Type Analysis: Calculate the quantity of each waste type, such as
recyclable waste, organic waste, and hazardous waste, to identify areas where
waste management can be improved.

3. Qualitative Analysis

- Assessment of Waste Management Quality: A qualitative data analysis to
understand the methods and effectiveness of waste management, such as
evaluating waste separation performance in specific areas or tourist
destinations.

- Interviews or Opinion Surveys: Collecting feedback from relevant stakeholders,
such as officials, tourism industry operators, or local communities, to assess
their understanding and attitudes toward waste management.

4. Root Cause Analysis

- Identifying the Causes of Waste Generation: Analyzing to determine the root
causes of waste generation in the area, such as the reasons why plastic waste
is abundant, or why organic waste is not properly segregated.

- Use of Analytical Tools: Using tools such as the "5 Whys" or "Fishbone Diagram”
(also known as the Ishikawa Diagram) to identify root causes and effective
solutions.

5. Environmental Impact Analysis

- Assessing the impacts of waste management: Analyzing environmental impacts
caused by waste management, such as evaluating how waste disposed of in
tourist areas affects the quality of water, soil, or air.

- Calculating the Impacts of Waste Disposal: Impacts such as calculating
greenhouse gas emissions from landfilled waste or the environmental impacts
from waste incineration.

6. Advanced Analytical Tools and Techniques
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Using Computer Programs: For example, using software tools such as Excel,
SPSS, R, or Python to analyze large datasets.

Advanced Statistical Analysis: For example, using statistical tests to compare
different data groups, such as t-tests or ANOVA, to examine differences in waste
management practices across various tourist destinations.

Using modeling techniques: Using simulation models to assess the long-term
impacts of waste management, such as modeling future waste reduction or

forecasting future waste volumes based on existing trends.

7. Reporting and Presentation of Results

Preparing Analysis Reports: Writing reports that summarize analysis results in an
easy-to-understand format, using graphs, tables, and diagrams to clearly
present the findings.

Presenting results to stakeholders: Presenting the analysis findings to relevant
stakeholders, such as government agencies, tourism business operators, or
waste management organizations, to enable them to make informed decisions

and take appropriate actions based on the results.

8. Monitoring and Evaluation

Monitoring implementation outcomes: After waste management actions have
been carried out based on the analysis results, it is important to monitor
whether there are any quantitative or qualitative changes or improvements in
waste management.

Evaluating success: Assessing the success of the implemented measures and

improving the waste management process moving forward.

1.8 Reporting and Data Presentation

Reporting and presenting waste management information is a crucial process for

communicating the findings of studies or waste management actions to stakeholders, such as

government agencies, tourism business operators, communities, or the public. Presenting

information accurately and in an easily understandable format enables recipients to make

informed decisions for effective and sustainable waste management.

Steps for Reporting and Presenting Information

1. Data Preparation

Data Collection: Necessary data for report preparation should be collected
from reliable sources, such as waste surveys conducted at tourist sites, data
provided by waste management agencies, or information obtained from

interviews with relevant stakeholders.
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Data Organization: The collected data should be structured in a way that is
easy to understand, such as classifying data by waste types (recyclable waste,

organic waste, hazardous waste) or identifying the sources of the waste.

2. Selecting Tools for Data Presentation

Graphs and diagrams: Using graphs (such as bar charts, pie charts, and line graphs)
and diagrams (such as flow diagrams) helps simplify complex data into a more
understandable format. For example, a graph showing the amount of waste by
type, or a flow diagram illustrating the waste management process.

Heat Maps: Using maps to show the distribution of waste across different areas
by visualizing the density of waste in each location can help provide a clearer
overall picture. For example, displaying a map of tourist destinations with the

highest waste-related issues.

3. Report Writing

Introduction: Explain the objectives of the study and the reasons for conducting
research on waste management in the tourist sites, including the scope of the
study and the methods used for data collection.

Methodology: Describe the steps taken in data collection, the methods used
for analysis, and the tools applied. The tools may include waste volume
surveys, interviews, or the use of data from relevant agencies.

Results: Present the data analysis results, such as the amount of waste
generated during different time periods, the proportion of each waste type, and
information identifying the tourist destinations with the highest levels of waste.
Discussion: Analyze the findings of the study, such as the causes of waste-
related problems in the tourist areas and the impacts of improper waste
disposal.

Recommendations: Propose practical waste management strategies, such as
setting up waste collection points at tourist sites, promoting recycling, or

conducting awareness campaigns to educate tourists.

4. Data Presentation

Preparation for Presentation: Use programs such as PowerPoint or Google Slides
to create slides that effectively communicate the information. Graphs, charts,
diagrams, or maps should be incorporated to help explain the data clearly and
visually.

Use of Graphs and Diagrams: Utilize pie charts to illustrate the proportion of
different types of waste, and line graphs to show changes in the amount of

waste over time.
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- Use of Photographs: Real photographs from tourist areas experiencing waste
problems can help the audience visualize the actual situation and gain a better
understanding of the issue.

5. Use of Media and Supporting Tools

- Infographics: Incorporating infographics helps convey complex information
clearly and more engagingly by using illustrations and graphics.

- Videos or Short Clips: Presenting information through animated videos or short
clips can make the content more accessible and easier to comprehend.

6. Communication with Stakeholders

- Reporting to Government Agencies: The completed report can be submitted
to relevant authorities, such as the Ministry of Natural Resources and
Environment or organizations responsible for waste management in tourist
areas.

- Reporting to Local Communities and Business Operators: Communicating with
the public and business operators in tourist areas about the impacts of waste
and the recommended measures to address the issue will help promote
cooperation and encourage collective efforts in reducing waste.

7. Evaluation and Monitoring of Implementation

- Monitoring Implementation: After proposing the waste management plan, it is
important to track its progress to determine whether the measures are
effective, for example, by assessing reductions in waste volume or increases in
recycling rates.

- Evaluation: Evaluate the application of recommendations and long-term actions

to improve the effectiveness of future waste management strategies.
1.9 Data Management Tools

Data management tools are crucial in collecting, organizing, analyzing, and presenting the
information effectively. Especially in managing waste data at tourist areas, these tools can assist
in decision-making and planning for more effective waste management.

1. Tools for Data Collection
- Google Forms: A tool that helps collect data from participants, such as
conducting surveys on tourists’ opinions about waste. It allows users to create
questionnaires that can be sent to the target group and collect responses in

an organized format.
- SurveyMonkey: An online survey tool that allows users to create questionnaires
and collect data with instant analysis features. It is suitable for gathering

information from the public or business operators in tourist areas.
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KoboToolbox: A tool designed for field data collection, especially useful in

remote areas or tourist areas where internet access is limited or unavailable.

2. Tools for Data Organization

Microsoft Excel / Google Sheets: Tools used to store and organize data in
tables, with basic calculation and analysis capabilities such as calculating the
amount of waste by type or grouping data by area.

Airtable: A tool that combines database and spreadsheet functions, allowing
flexible data organization, such as creating a waste database categorized by
area or type.

Notion: Used for systematic data organization, enabling the creation of
databases, tables, and notes in formats suitable for monitoring waste

management situations.

3. Tools for Data Analysis

Power BI: A tool that helps with data analysis and visualization in the form of
graphs or dashboards, allowing for quick data presentation. For example, it can
be used to compare the amount of waste in tourist areas or analyze the
increase in different types of waste each month.

Tableau: Used for creating charts and graphs that help users see an overview
of the data and emerging trends. For instance, it can display the amount of
waste collected from various tourist areas in the form of maps or graphs.
Google Data Studio: A free tool from Google that helps create reports and
dashboards specifically for waste data analysis. It can connect to data sources

like Google Sheets, Google Analytics, or other platforms.

6. Tools for Managing Waste Data from the Field

ArcGIS: A tool used for mapping and geographic analysis (GIS). It can be used to
track the distribution of waste in tourist areas and assess the environmental
impact of the waste.

Open Data Kit (ODK): Helps collect data from the field efficiently, allowing for the

gathering of spatial information and types of waste from tourist areas.

7. Tools for Promoting Education and Training

Moodle: A learning management system that can be used for training on waste
management. It allows the creation of online courses for tourists or business
operators on waste reduction and recycling.

Canva: A tool for designing educational materials or brochures for the public
on waste management in tourist areas, such as creating flyers or posters to

promote waste reduction campaigns.
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1.9.1 Waste Wise Cities Tool (WaCT)

1) Benefits of Using WaCT for Tourism Waste Management

The use of the WaCT tool in managing waste from the tourism sector enables
operators to effectively analyze the types and quantities of waste. It also helps in
developing waste management strategies that are appropriately tailored to the needs
of each tourist area. This contributes to reducing environmental impacts and promotes

sustainability in waste management within the tourism industry.

2) Steps for Using the Tool

1. Preparation

Identifying the Study Area: Select tourist locations or specific areas to study waste,
such as hotels, resorts, tourist sites, or natural sites.

Defining Objectives: Set the objectives of the waste study, such as identifying the types
of waste generated from tourism or determining the volume of waste produced by
different activities.

Preparing Tools and Materials: Prepare the necessary tools for data collection, such
as waste collection bags, bins, tags, or tools for categorizing waste.

Staff Training: Train staff or relevant personnel to understand how to use the WaCT

tool and collect waste data accurately following established standards.

. Data Collection

Waste Collection: Collect waste from the selected tourist areas by separating it according
to specified categories, such as plastic waste, organic waste, recyclable waste, etc.
Data Recording: Record the types and quantities of waste collected each day or
within the designated time periods. Also, document the sources of the waste,
such as tourists, hotel services, or specific activities taking place in the tourist area.
Using the WaCT Tool: Use the WaCT tool to record and organize the collected waste

data. Information can be entered into the system or forms provided within the tool.

3. Data Analysis

Waste Classification: Use the WaCT tool to classify the collected waste, such as
recyclable waste (plastic, paper), biodegradable waste (food, plants), and non-
recyclable waste.

Waste Quantity Calculation: Analyze the amount of waste in each category, such as
the daily or monthly waste generated, or allocate waste quantities by type (e.g,
kilograms per day).

Impact Assessment: Evaluate the impacts of the generated waste, including
environmental effects, unsustainable resource use, or increased costs in waste

management.

. Waste Management Strategy Development
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Identifying Key Waste Issues: After analyzing the data, it is possible to identify
problems or shortcomings in the waste management process, such as a large
amount of non-recyclable waste or excessive waste generated from tourism
activities.

Developing a Waste Management Plan: Create a waste management plan tailored to
the characteristics of the waste found, such as increasing recycling efforts, reducing
plastic waste, or improving a clear waste separation system.

Setting  Goals: Define goals for reducing waste volume and improving waste
management efficiency, for example, reducing plastic waste by 50% within one year

or increasing waste recycling rates to 70%.

. Reporting

Preparing the Study Report: Summarize the findings of the waste study in the
tourist area by presenting data analysis on the types and amounts of waste, along
with management approaches developed from the collected information.
Presenting the Data: Share the study results through reports or meetings with
stakeholders such as tourism operators, government officials, or local
communities in the tourist areas.

Communicating with Tourists: Provide waste-related information and waste
reduction methods to tourists to raise awareness and encourage participation in
waste management, for example, through campaigns or information shared via

various channels.

6. Monitoring and Evaluation

Monitoring Performance: After implementing the waste management plan, it is
important to monitor and evaluate the results, such as waste reduction, increased
recycling, and changes in tourist behavior.

Process Improvement: If any problems or areas for improvement are identified in the waste

management process, the plan or strategy should be adjusted to achieve better outcomes.

1.9.2 Digital Data Management System: DDMS

1) Benefits of DDMS

- Efficient Data Management: DDMS helps systematically collect and store
waste data, enabling easy and quick access to information.

- Waste Tracking and Monitoring: The system can track the movement of
waste from its source to disposal or recycling sites, allowing for effective
monitoring and control of the waste management process.

- Decision Support: Data from DDMS enables officials or stakeholders to
analyze and make informed decisions for efficient and responsive waste

management.
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2)

3)

Increased Transparency and Accountability: Using DDMS allows for
monitoring each step of the waste management process, enhancing
transparency and making outcomes more verifiable.

Cost Reduction: With effective data management and real-time tracking,
DDMS helps lower waste management costs by identifying and reducing
unnecessary waste.

Components of DDMS

Database: A storage system for all waste-related data, such as waste
types, quantities, and sources. This information is stored digitally.
Management Software: Assists in processing and analyzing waste data using
software capable of managing information, such as calculating the amount
of waste managed per day.

User Interface: The part of the system that allows users to easily and
conveniently access it, designed for use on both computers and mobile
devices.

Data Collection Devices: Tools used to collect waste-related data, such
as sensors that detect the type and quantity of waste, or recording
devices placed at various locations.

Reporting System: A system that helps generate reports from the
collected data, enabling managers or administrators to review waste
management performance and make informed decisions.

Applications of DDMS in Waste Management

Monitoring Waste in Tourist Areas: Use the DDMS system to monitor
waste management in tourist areas by installing devices to collect waste
data, such as the amount of waste in each area, recycling activities, and
waste disposal.

Waste Volume Analysis: DDMS helps analyze the volume of waste
generated in different areas by collecting data and presenting it in the
form of graphs or charts, which supports forecasting future waste
generation.

Waste Management in Hotels and Restaurants: Apply the DDMS system
to track waste management in hotels or restaurants, such as service-
related waste or consumer waste. The system helps categorize waste
and calculate recycling rates.

Enhancing Recycling Efficiency: DDMS supports tracking the recycling
process by storing data on recyclable waste quantities and displaying the
information for managers or relevant agencies to improve recycling

operations.
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- Planning Waste Disposal: The system aids in long-term waste management
planning by using DDMS data to calculate the space or timing required for

collecting and transporting waste to disposal sites.

1.10 Gender Equality and Participation in Waste Composition Studies

Promoting gender equality and participation in waste composition studies is a crucial aspect

of effective waste management, particularly in tourist areas and communities with social and cultural

diversity. Ensuring gender equality in waste studies and management allows all stakeholders to take

part in addressing waste issues in a sustainable and balanced manner.

1. Importance of Gender Equality and Participation in Waste Composition Studies

Promoting Equal Rights and Opportunities for Participation: All genders must have
equal opportunities to access information and education about waste issues, as
well as the right to participate in decision-making processes related to waste
management without gender discrimination. Promoting gender equality allows
everyone to express their opinions or propose solutions for waste-related
problems.

Supporting the Role of Women in Communities: In many countries and
communities, women often play a key role in household and environmental
care, including waste management. Supporting women’s involvement in waste
studies and management activities can significantly enhance the effectiveness
of waste solutions in those areas.

Encouraging Both Men and Women to Participate in Decision-Making:
Establishing mechanisms that ensure all genders can voice their opinions and
participate in waste management, such as forming inclusive committees with
members of all genders, helps ensure that decisions are diverse and reflect the

concerns of all groups comprehensively.

2. Gender-Inclusive Participation in Waste Composition Study

The study of waste composition must consider the participation of all gender groups

to reduce gender inequality and promote inclusive decision-making in sustainable waste

management processes.

Training and Awareness-Raising: Provide education to both women and men in the
community about different types of waste and effective waste management
methods through training programs that offer equal opportunities for both genders
to participate.

Adopting Flexible Approaches: Waste education and participation in waste
management processes should be flexible to accommodate different needs
and contexts. This includes organizing activities at various times and locations

to ensure accessibility for everyone.
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Recognizing the Role of Women in the Study Process: In many communities,
women play a key role in household waste management. Therefore,
encouraging women's participation in waste studies and decision-making

processes can enhance the effectiveness of waste problem-solving.

3. Strategies for Promoting Gender Equality in Waste Management

Establishing Diverse Working Groups: Create waste composition study teams that
include members of all genders. Participation from both women and men ensures
that operations are inclusive and sustainable.

Supporting Equal Access to Information: Provide equal access to knowledge
about waste management and its impacts for both women and men at all
levels. This can be achieved by making waste management information easy
to access, such as through user-friendly online platforms or local workshops.
Promoting Female Leadership in Communities: Train and support women to
take on leadership roles in waste management by establishing networks of
knowledgeable women who can share insights and drive positive change within

their communities.

4. Impacts of Promoting Gender Equality in Waste Management

Development of Appropriate and Sustainable Waste Management Strategies:
Involving stakeholders of all genders in designing waste management strategies
leads to more diverse perspectives and well-rounded approaches that
effectively address the issues at hand.

Fostering a Sense of Shared Ownership: When both women and men in the
community participate in studying and managing waste, they develop a shared
sense of responsibility, increasing their willingness to collaborate on sustainable
solutions.

Reducing Inequality in Communities: Promoting gender equality in participation
ensures fairness in decision-making and implementation processes. This
enables all groups to contribute effectively to personal and community

development.

5. Application in Tourist Areas

Encouraging Participation from Both Operators and Tourists: Develop initiatives
that allow hotel and restaurant operators, as well as tourists of all genders, to
engage in studying local waste issues and collaboratively develop waste
reduction plans for the area.

Organizing Inclusive Activities: For example, organize beach or park clean-up events
that encourage participation from both men and women, fostering community

collaboration and raising awareness about the importance of waste reduction.
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1.10.1 Strategies for Gender Equality

Creating gender equality in waste management processes and sustainable

development requires clear and comprehensive strategic planning.

Suggested Strategic Approaches to Promoting Gender Equality

1.

Supporting Access to Economic Opportunities: Provide opportunities for
participation in waste management work and related activities. For example,
support women business operators in recycling businesses or involve them in
waste management projects that promote female employment.

Enhancing Education and Training: Organize training programs aimed at
developing skills for both women and men, focusing on essential
competencies for waste management, such as waste segregation and recycling
operations.

Raising Awareness and Promoting Equality: Implement awareness
campaigns and educational projects on gender equality in tourism areas
and waste management, encouraging community participation in creating
environmentally impactful outcomes.

Developing Gender-Inclusive Policy Frameworks: Advocate for policies or
legislation that promote gender equality in the workplace and waste
management. For example, propose policies that create employment
opportunities for women in waste management within tourist areas.
Emphasizing the Role of Women in the Community: Encourage women’s
involvement in decision-making and implementation processes related to
waste management, such as giving them opportunities to participate in

waste collection activities or lead recycling initiatives.

1.10.2 Challenges and Considerations

Promoting gender equality in waste management processes may face several challenges,

including the following considerations:

1. Gender Bias in the Workplace: There may be gender-based role segregation that

limits women’s opportunities to participate in decision-making or take active roles

in waste management projects.

2. Lack of Access to Education and Training: Certain groups of women may lack access

to education or training related to waste management and recycling, which can hinder

their skill development and participation in the waste sector.

3. Insufficient Support from Government and Private Sector: Support from government

agencies or private organizations may sometimes be inadequate in providing women

with opportunities in waste management. Policy and resource-based support is

necessary to address this gap.
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4.

Insufficient Understanding of Gender Equality: A lack of education and awareness
about gender equality can lead to discrimination within waste management
processes.

Social and Cultural Barriers: In some areas, prevailing social or cultural norms may
restrict women's roles, making it more difficult to advance gender equality in waste

management initiatives.

1.11 Best Practices

Studying waste composition is an essential process for effective waste management,

as it allows for the analysis of the types and quantities of waste generated in specific areas.

This information contributes to improving waste segregation processes and increasing

recycling rates. Waste composition studies can be conducted by following best practice

guidelines as outlined below:

1.

Planning and Setting Clear Objectives

Defining the Study Objectives: Before starting a waste composition study, it is important
to clearly define the objectives, such as to determine the quantity of different types of
waste generated in the area or to identify ways to improve waste management that
could lead to waste reduction.

Selecting Study Locations: Choose areas or sources that generate significant
amounts of waste, such as tourist destinations, hotels, or community areas. This

ensures that the study is representative of the overall waste situation in the area.

. Waste Collection and Segregation

Detailed Waste Segregation: Sorting waste into different categories such as
recyclable waste, organic waste, hazardous waste, and residual waste to ensure
accuracy of the data and to aid in future waste management planning.

Using Clearly Labeled Containers or Bags: To prevent the mixing of incompatible types

of waste, making analysis easier and more accurate.

. Data Collection and Recording

Using Accurate Tools: Employing appropriate tools for weighing and recording data,
such as weighing scales, digital data recording sheets, or specialized software
designed for data collection.

Time-Based Data Collection: Collecting data over multiple days or time periods to
ensure comprehensive and representative information about the waste management

process.

. Waste Data Analysis

Data Reporting: Compiling the collected data into reports that can be used for future
decision-making, such as presenting the percentage of different types of waste or

projecting future waste generation trends.
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- Using Software for Data Analysis: Utilizing software tools to analyze the collected
data, such as calculating the proportion of recyclable waste or identifying hazardous
waste that poses environmental risks.

5. Community and Stakeholder Engagement

- Collaboration from the Community and Businesses: Waste composition studies yield
the best results when there is cooperation from local communities or businesses,
particularly in providing information on waste management practices or participating
in waste sorting efforts.

- Raising Community Awareness: Providing education and training to the community
on waste separation before conducting the study, to encourage community
involvement and improve the efficiency of data collection.

6. Evaluation and Improvement of the Process

- Reviewing Study Results: Once the study has been conducted, it is important to
evaluate whether the obtained data is accurate and useful for improving the waste
management process.

- Process Improvement: The collected data can be used to enhance future waste
segregation or management processes. For example, it can support the design of a
more effective waste management system or the development of more efficient
recycling areas.

7. Utilizing Technology in Data Management

- Application of Smart Technology: Implement technologies such as the Internet of
Things (IoT) to monitor waste and transmit real-time data. For example, sensors that
track waste compaction or process waste-related data through applications.

8. Collaboration with Government Agencies and Other Organizations

- Coordination with Government and Private Sectors: Government agencies, such as
the Pollution Control Department or organizations involved in environmental
management, can provide support in terms of data or essential resources for waste

management studies.
1.12 Adviser and Additional Resources

Waste management and the study of waste composition require collaboration from
multiple sectors, including advisory agencies and additional information sources that can
support efforts in this area. These can be categorized into key agencies and data sources as

follows:

1. Government Agencies
- Pollution Control Department (PCD): This agency is responsible for pollution

control and waste management in Thailand. It implements various measures
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and policies to address waste-related pollution and also conducts studies and
research on solid waste.

- National Environmental Board: Oversees environmental conservation efforts and
promotes sustainable waste management practices across the country.

- Ministry of Tourism and Sports: Plays a role in supporting sustainable tourism
development, including waste management in tourist areas.

2. Advisers and Development Organizations

- United Nations Environment Program (UNEP): Supports global efforts in waste
and environmental management, and provides guidance on implementing
sustainable practices in various regions.

- United Nations Development Program (UNDP): An organization that assists with
sustainable development, including the efficient management of resources and
waste.

3. Non-Profit Organizations and NGOs

- Greenpeace: An organization actively involved in environmental advocacy,
promoting waste management and the reduction of plastic use across various
industries. It also provides information and guidance on recycling practices.

- Waste Aid: An organization focused on waste management in various regions,

with an emphasis on developing sustainable waste management solutions.
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Post-test

. How many types of solid waste are there?

a. 3 types
b. 2 types
c. 4 +1 types
d. 7 types

2. Which component of waste has the greatest environmental impact if not properly

disposed of according to sanitary principles?

1.

a. Hazardous waste
b. Recyclable waste
c. Residual waste

d. Organic waste

. Why is waste management in the tourism sector important?

a. It helps reduce tourism expenses
d. It promotes sustainable tourism
c. It helps increase tourism income

d. It helps reduce water pollution

. Why is waste composition study important?

a. To reduce waste management costs
b. To help reduce pollution problems in tourist areas
c. To increase the amount of waste that can be sold

d. To enable proper and efficient waste segregation

. How should the study of waste composition in tourist areas be conducted?

a. Survey the types of waste generated by tourists and the local community
b. Dispose of all types of waste in the same place
c. Reduce the use of plastic materials in the community

d. Burn waste in the tourist area

. Which of the following is NOT a component of waste in tourist areas?

a. Food containers

b. Tissue paper

c. Industrial waste residues
d. Water bottles

Which tool is used to store waste management data in tourist areas that involves

statistical data analysis?

a. Questionnaire
b. Interview
c. Data collection using GPS system

d. Database system
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8. What is a good practice to reduce the amount of waste in tourist areas?
a. Promote the use of reusable products
b. Promote recycling and waste separation
. Reduce plastic use and encourage the use of biodegradable materials
d. AUl of the above
9. When analyzing data about waste from tourist areas, which type of data should be
collected first?
a. Data on the types and quantities of waste
b. Data on the weather conditions in the area
c. Data related to tourism activities
d. Data on the tourist visitation rates
10. What are the benefits of the DDMS system?
a. Efficient data management
b. Monitoring and tracking waste
C. Increased transparency and accountability
d. All of the above
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Module 2

Sustainable Waste Management and Circular Economy

Description
A study on sustainable waste management in the tourism industry and the linkage
between waste management and the circular economy, which is a crucial approach to
reducing environmental impacts caused by tourism. This includes various strategies that can
be applied to manage waste, reduce waste volume, and promote efficient resource utilization
within the tourism sector. It also covers the BCG Economy model (Bio-Circular-Green Economy)
as it relates to sustainable waste management and development.
Expectations
Enhancing the knowledge and skills of participants in sustainable waste
management by applying the principles of the circular economy and the green economy in
the tourism sector. This aims to reduce the amount of waste generated and increase resource
efficiency, as well as enable sustainable waste management in tourist areas with long-term
consideration for environmental and social impacts.
Objectives
1. To provide participants with an understanding of the environmental and waste management
impacts of tourism
2. To enable participants to apply circular economy principles in waste management within the
tourism sector
3. To enable participants to develop and implement strategies to reduce waste and manage it
sustainably
4. To enable participants to utilize relevant tools and policy frameworks for sustainable waste
mManagement
5.To enable participants to monitor and assess future trends and innovations in waste

management in the tourism sector
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Pre-test

1. Which of the following is the main approach to sustainable waste management?

a. Reducing the generation of waste
b. Incinerating all waste
c. Permanent landfill disposal

d. Dumping waste into rivers or the sea

2. Which area in Thailand has the highest amount of waste?

3.

a. Chiang Mai
b. Yasothon
c. Nonthaburi
d. Bangkok

In the tourism industry waste management, which activity can help reduce

environmental impact?

4.

a. Disposing of all waste together to save time

b. Increasing the use of plastic in all tourism activities

c. Incinerating all waste to eliminate it

d. Sorting waste correctly, such as organic waste, recyclable waste, etc.
Which of the following is not a core principle of the circular economy?
a. Reducing the use of resources

b. Reusing materials and products

c. Mass-producing goods without considering management

d. Recycling used materials

. Which of the following is not the main goal of sustainable waste management?

a. Reducing the amount of waste that needs to be disposed of
b. Minimizing pollution contamination to the environment
c. Incinerating waste without sorting

d. Reducing the problem of waste generation
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6. What is the first step in the waste management process?
a. Waste transportation
b. Waste separation
c. Landfilling
d. Increasing the amount of waste
7. Which of the following is an example of applying the circular economy in managing
tourism-related waste?
a. Disposing of waste in nearby natural areas
b. Utilizing tourist waste for fossil fuel energy production
c. Creating systems that enable reuse and reduce generated waste
d. Increasing tourist waste by banning the bringing of items to tourist sites
8. What is the main environmental impact of tourism?
a. Job creation
b. Use of natural resources
C. Increase in agricultural productivity
d. Political impact
9. What are the causes of the increasing trend in waste generation?
a. Population growth
b. Urban expansion
c. Tourism industry
d. AUl of the above
10. Which agencies act as advisory bodies in the waste management sector?
a. Ministry of Natural Resources and Environment
b. Pollution Control Department
c. Solid Waste Management Office
d. AUl of the above
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2.1 Impacts of the Tourism Industry on the Environment and Waste Management

The tourism industry impacts the environment and waste management in various aspects,
both positive and negative. Uncontrolled tourism can significantly affect natural resources,
ecosystems, and waste management. This leads to the environmental and waste management
impacts caused by the tourism industry as follows:

1. Environmental Impacts

- Use of Natural Resources: Tourism leads to increased consumption of natural resources
such as water, electricity, and energy. The development of tourist sites and related
infrastructure often results in high resource usage and may disrupt the ecological balance
of the area.

- Greenhouse Gas Emissions: Travel by airplane, car, or fuel-powered boats contributes
to the emission of greenhouse gas (CO,), which is one of the main causes of climate
change.

- Ecosystem Degradation: The expansion of tourism sites often involves environmental
alterations such as deforestation, excavation, or the construction of resorts in natural
areas. These activities can lead to the loss of biodiversity.

2. Waste Management

- Tourist-Generated Waste: Tourists often generate plastic waste such as water bottles,
cans, bottled drinks, and various packaging. Much of this waste is not properly
managed, leading to accumulation in tourist areas.

- Inadequate Waste Management Systems: Some tourist sites lack efficient waste
management systems or sufficient public awareness about proper waste disposal. As
a result, waste is often discarded in public spaces or ends up in natural water sources.

- Sustainable Tourism: Promoting sustainable tourism requires appropriate waste
management mechanisms, such as encouraging recycling, using biodegradable
materials, establishing convenient and safe waste collection points, and educating

tourists about responsible waste disposal.
2.1.1 Impacts of Production and Consumption

Overproduction refers to the manufacturing of goods beyond consumer demand,
which was a major cause of the Great Depression. Factories and farms produced more than
people could afford to buy, causing prices to plummet. As a result, many factories shut down,
and workers were laid off, leading to a cycle of poverty and scarcity that seemed endless.

Overconsumption occurs when ecosystems can no longer support the level of
resource use. It depletes natural resources, such as forests, fish, soil, minerals, and water,
leading to ecosystem destruction, loss of habitats, and threatening the survival of countless

species that are part of a complex and vibrant web of life.
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2.2 Challenges in Waste Management

Waste management is a critical issue that impacts the environment and human quality
of life, especially in the present of rapid industrial and tourism expansion. The challenges of
waste management must be prioritized to ensure sustainable and effective practices. In

addition, ongoing waste assessments are necessary to minimize future impacts.
2.2.1 Assessment of Waste Management Situations

Assessment of Waste Management Situations refers to the analysis and evaluation of
waste management practices in specific areas, particularly in urban zones and tourist areas
where large amounts of waste are generated. Assessing the waste management situation helps

to identify:

- Quantity and types of waste: Waste from the tourism sector often has unique
characteristics, such as plastic waste from food and beverage packaging, which
requires different handling compared to residual waste.

- Waste management capacity: Evaluating the existing waste management systems,
including waste collection, separation, and recycling processes.

- Sources of waste generation: Identifying where the waste originates, such as hotels, resorts,

restaurants, or high-traffic tourist attractions.

2.2.2 Tendency of Waste Generation
The tendency of waste generation is changing in response to population growth, urban
expansion, and the growth of the tourism industry, all of which can lead to increased waste

production. Examples include:

- Increase in plastic waste: The tourism industry contributes to greater plastic usage,
such as water bottles, plastic bags, and food packaging. Plastic use remains a major
challenge for waste management.

- Tourism-related waste: Tourists often generate waste that is not biodegradable
in the short term, such as food packaging and restaurant waste.

- Use of non-recyclable products: Some products designed for tourism or

commercial purposes may not be recyclable, such as single-use plastic cups.

2.2.3 Challenges in Waste Management

The challenge of waste management is not solely the responsibility of the government
or any single organization, but rather a shared issue that requires collaboration from all sectors
of society, including government, businesses, and the public. This cooperation is essential to
developing sustainable waste management approaches and reducing long-term

environmental impacts.
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Waste management today still faces many urgent challenges that need to be

addressed:

1. Lack of effective waste segregation: Many areas still lack proper waste segregation
systems. Waste is often disposed of together, making it difficult to recycle or process
efficiently.

2. Non-biodegradable plastic waste: Plastic is difficult to decompose and requires a long
time to break down, posing a threat to the environment, especially in oceans and rivers.

3. Lack of cooperation between the Government and private sectors: In many
countries or areas, there is still insufficient collaboration between relevant agencies.
For example, Government authorities need to work with businesses and
communities to find joint solutions.

4. Lack of education and awareness: Although there have been efforts to campaign
for waste separation and reducing plastic use, some areas still lack education for
the public and tourists about the environmental impacts of waste.

5. Waste management in tourist sites: Tourist sites often generate a large amount of
waste due to high visitor numbers. Effective planning and investment in efficient

waste management systems are required in these areas.

2.3 Waste Management Hierarchy

The Waste Management Hierarchy is a guideline that prioritizes waste management
methods to achieve maximum efficiency and minimize environmental impact. This approach
promotes a system that emphasizes waste prevention at the source, efficient use of resources,
and reducing the amount of waste that needs disposal. The hierarchy ranks waste
management practices from most to least preferred (as shown in Figure 7).

Responsible Waste Management Hierarchy

Most desirable option

@ aq (Red u CE) ge;‘s;?;iggyli?: waste

5 " —_
?UU‘] (Reuse) Repairing or reconditioning

devices or parts for reuse

Turning material into a new
substance or product

Recovery energy when you can't
recycling

Landfill when no alternative

®

Least desirable option

Figure 2-1: Waste Management Hierarchy
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2.4 Sustainable Waste Management

Sustainable waste management is a guideline that helps minimize environmental impact
and promotes the efficient use of resources. It emphasizes waste reduction, reuse, and
recycling in order to minimize pollution and support the development of the circular

economy.

2.4.1 Sustainable Development Goals: SDGs and Waste Management

The United Nations Sustainable Development Goals (UN SDGs) consist of 17 goals in
total.

Goals that are directly related to waste management include:
SDG 11: Sustainable Cities and Communities
- Promotes urban waste management, reduces pollution from waste,
and improves recycling systems
SDG 12: Responsible Consumption and Production
- Focuses on waste reduction at the source and encourages the
3Rs: Reduce, Reuse, and Recycle
SDG 14: Life Below Water
- Aims to reduce marine pollution, particularly from plastic
waste
SDG 15: Life on Land
- Seeks to prevent industrial and hazardous waste from

damaging ecosystems

2.4.2 Strategies to Reduce Waste

Effective waste management requires a comprehensive strategy that involves all
sectors, from production to disposal. Waste reduction is a key approach to achieving
sustainable waste management, with a focus on waste reduction at the source, reuse, and

recycling. These efforts can be divided into the following main strategies:

1. Eco-Friendly Product Design
- Reduces the use of materials that generate waste
- Uses materials that are easily recyclable
2. Promoting the Circular Economy
- Reduces the use of new resources
- Encourages the reuse and recycling of materials
3. Source-Level Waste Management
- Reduces waste generated from production and consumption
- Encourages the public to reduce the use of single-use plastics

4. Improving recycling systems and waste management
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- Enhances the efficiency of waste separation systems

- Supports the recycling industry
1) The Waste Value Chain

The waste value chain is the process by which waste is transformed into valuable
resources through several stages, including:
1. Production Stage
- Product design that minimizes waste
- Using environmentally friendly materials
2. Consumption & Use Stage
- Efficient use of resources
- Reducing the use of single-use plastics
3. Waste Collection & Sorting
- Efficient waste sorting system
- Promoting recycling and reuse
4. Recycling & Processing
- Reusing materials in various forms, such as transforming plastic waste into
clothing or furniture
5. Reuse & Energy Recovery
- Converting organic waste into compost
- Processing waste into energy, such as producing fuel from waste (RDF — Refuse-
Derived Fuel)
6. Final Disposal
- Disposing of non-recyclable waste, such as landfilling or incineration, in

compliance with environmental standards.
2) 3Rs Principles

The 3Rs Principles is a practical guideline for using available resources efficiently and
reducing the amount of waste generated. It is a concept and practice used for waste

management.
Waste management steps following the 3Rs

Reduce refers to minimizing consumption by using only what is necessary and avoiding
excessive or wasteful usage to reduce waste generation. For example, using baskets or cloth
bags when shopping to reduce the use of plastic and foam containers, which are difficult to
dispose of; using a personal cup instead of single-use cups; and using a lunchbox or food

container instead of foam packaging, which is hard to decompose.
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Reuse refers to using packaging waste or leftover materials again without undergoing any
reprocessing or transformation. For example, reusing plastic bags as trash bags, using both sides of
a sheet of paper, donating clothes or toys to others, selling second-hand items, and creating crafts

and new products from leftover materials.

Recycle refers to the process of transforming recyclable waste, packaging waste, or
leftover materials into raw materials for manufacturing or entirely new products. For example,
melting down aluminum cans to produce prosthetic limbs, turning UHT drink cartons into
baskets, recycling paper into tissue boxes, and converting clear plastic bottles (PET) into
clothing.

2.5 BCG Economy

Bio-Circular-Green Economy is a holistic economic development concept that
simultaneously advances three dimensions: the Bioeconomy, the circular economy, and the
Green Economy. Its goals are to create a balance between economic growth, social
development, and natural resource conservation, and to minimize environmental impact.
Thailand has incorporated the BCG strategy as a vital part of its National Economic and Social
Development Plan No. 13 to support the Sustainable Development Goals (SDGs). Moreover,
the BCG Economy approach strengthens sustainable waste management in the tourism sector
by integrating bioeconomy, circular economy, and green economy principles. This integration
aims to develop waste management systems that reduce environmental impact, add value
to resources, and promote sustainability in the tourism industry. Implementing the BCG
Economy is also a crucial step toward Thailand’s commitment to reduce greenhouse gas

emissions by 30% by 2030 and achieve carbon neutrality by 2050.
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Enhancing Our Quality of Life and the Environment
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Figure 2-2: The Main Components of the BCG Economy

2.5.1 Bio Economy

Bioeconomy involves the sustainable use of biological resources to create added

value, focusing on the development of high-value products. It can be integrated with waste
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management in the tourism sector by transforming organic waste into valuable resources and
choosing bio-based materials in tourism businesses.
Processing organic waste:
- Using food waste from hotels and restaurants to produce compost or bioenergy, such
as through a biogas digester system
- Using bio-based materials in the tourism industry
- Replacing single-use plastic packaging with biodegradable materials, such as bagasse

(sugarcane fiber) or cassava starch

2.5.2 Circular Economy

The circular economy focuses on preserving the value of resources by reducing resource
consumption and promoting reuse and recycling. It aims to lower greenhouse gas emissions, reduce
waste and pollution, and create a new economic model. Integrated with waste management in the
tourism sector, supporting sustainable tourism through various approaches, including:

Reduce
Reducing Single-Use Plastics
- Hotels and tourist attractions reduce the use of single-use plastics such as cups,
water bottles, and plastic straws by replacing them with biodegradable materials
like bamboo straws or reusable items such as glass cups. They also modify services,
for example, by eliminating single-use plastic bottles and offering refillable water
bottles instead.

Reducing Food Waste

Restaurants and hotels plan menus and manage ingredients to avoid food waste.

Reuse
- Using refillable materials and reusable products
- Promoting the use of locally made items
Recycle
- Establishing recycling systems at tourist sites, such as setting up waste separation
points to encourage recycling
- Using waste as raw material for new products
Eco-design

Designing Hotels or Resorts to Minimize Waste and Pollution
- Many hotels are designed with a focus on reducing water and energy
consumption while promoting the use of natural materials.
Sustainable packaging design
- Food and beverage businesses in tourist areas are developing biodegradable

packaging, such as food containers made from bagasse or kraft paper.
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2.5.3 Green Economy

The green economy focuses on environmentally friendly development by reducing
the impact on nature and supporting clean energy, alongside social development to
achieve stability and sustainability simultaneously. Examples include:

Using Clean Energy in Tourist Sites
- Installing solar energy systems in communities, hotels, or tourist sites to reduce
the use of fossil fuels
Promoting Green Tourism and Eco-Tourism
- Organizing eco-tourism trips that reduce waste, such as trips where participants
collect trash during the journey
- Promoting tourism that lowers greenhouse gas emissions, such as using bicycles at
tourist sites
Supporting Plastic-Free Initiatives
- Providing drinking water through water dispensers or refillable bottles instead of
single-use plastic bottles.
2.6 BCG Model Towards BCG Tourism
BCG Tourism refers to the application of knowledge and technology based on the
development principles of the Bio-Circular-Green (BCG) Economy to the tourism sector. This
approach aims to manage resources efficiently, systematically process products, promote
resource circulation, reduce energy consumption and waste generation, and avoid pollution
or environmental impacts. The goal is to create sustainability in all dimensions: social,
economic, and environmental. The development can be categorized according to each aspect

of the economy as follows:

Bio Economy involves applying technology to manage agricultural products through
smart farming, which focuses on comprehensive organic farming practices. It includes managing
processes from upstream to downstream and developing high-quality, chemical-free products
to promote tourism aligned with organic lifestyles.

Circular Economy involves utilizing existing products or services in tourist areas,
especially those in local communities, by creating systematic cycles. This starts with planned
design and production to ensure raw materials are used efficiently and can be reused or
refurbished. This approach helps reduce raw material consumption, improves resource
efficiency, and increases income generated from tourism.

Green Economy involves promoting tourism focused on environmental sustainability
by avoiding the use of chemicals and reducing waste or leftover materials. It also encourages
converting waste into valuable products.

The BCG Tourism trend can be categorized into four main types:

1. Community-Based Tourism
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This type of tourism is diverse, reflecting the unique characteristics of each community.
It emphasizes sustainability by applying knowledge and technologies from one or more
aspects of the Bio-Circular-Green (BCG) economy to creatively develop and add value to
products or services. The goal is for tourists to immerse themselves in the community’s way
of life and feel motivated to support it. For example, agricultural tourism sites may cultivate
chemical-free crops and process them into more appealing products, such as dried fruits,
grains, or beverages, packaged in reusable or recyclable designs. Another example is traditional
tie-dye fabric tourism, where communities promote natural plant-based dyes while preserving
traditional techniques but also incorporating innovations to develop unique or more varied
products, ensuring efficient use of raw materials with minimal waste, while also attracting more
tourists.
2. Eco-Tourism
It is a form of tourism that focuses on promoting environmental values, emphasizing
the importance of maintaining balance within ecosystems and nature, and minimizing carbon
emissions. For example, island and marine destinations may encourage cycling around the
island instead of using cars or motorcycles. Polluting water sports are avoided, and tourists
are encouraged to collect waste during their trips, which is then repurposed into products
such as coffee cups, plant pots, or other items. This generates income for the local community
while also raising environmental awareness among visitors. Additionally, solar energy may be
used in accommodations or tourism services.
3. Wellness Tourism
This type of tourism focuses on health and wellness recovery in beautiful destinations
that promote relaxation. It also aims to enhance products and services to meet high standards
of cleanliness, convenience, and safety, aligned with the BCG economic model. Examples
include promoting traditional Thai massage and the use of natural herbs, offering hydrotherapy
services, or providing vitamin drip treatments during travel experiences.
4. Gastronomy Tourism
This form of tourism highlights local and eco-friendly cuisine, offering travelers unique
experiences through regional food culture. Restaurants, resorts, and hotels in tourist areas
promote their offerings with dishes made from organic or chemical-free vegetables and locally
sourced ingredients. These meals often reflect traditional or regional recipes, with added
creativity to reduce raw material usage. These BCG Tourism trends, across wellness, eco, food,
and community-based tourism, can be combined or further subdivided, depending on the

approach and direction of each organization or agency.
Benefits of Applying the BCG Economy to Waste Management in the Tourism Sector

1) Helps reduce the amount of waste in tourist areas and lowers the risk of pollution

caused by improper waste management
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2) Adds value to leftover materials and creates additional income through recycling and reuse

3) Helps reduce environmental and natural resource impacts, and contributes to
ecosystem restoration

4) Enhances Thailand’s image as a green and sustainable tourism destination, attracting

environmentally conscious travelers
2.7 Thailand's Waste Management Standards and Operations

Thailand has continuously developed its waste management standards through the
implementation of laws and policies aimed at improving efficiency and promoting environmental
sustainability. Key initiatives include waste separation, recycling, and reducing the use of plastic.
However, there are still challenges that require ongoing development and improvement to ensure

long-term sustainable waste management in the future.

Thailand's Waste Management Standards

1.Waste Separation: Thailand promotes waste separation at the source, especially in
densely populated and tourist areas. Citizens and businesses are encouraged to sort and
recycle waste into specific categories such as plastic waste, organic waste, and hazardous
waste. The use of color-coded bins is also implemented to help the public separate
waste correctly and conveniently.

2.5Solid Waste Management: Thailand has established clear guidelines for solid waste
management, with the Ministry of Natural Resources and Environment (MONRE) serving
as the main governing body. Under the Solid Waste Management Act, 2017, both the
Government and private sectors are responsible for waste management, which requires
efficient management.

3. Solid Waste Disposal: Thailand has established disposal standards that must be followed,
selecting appropriate methods based on the type of waste. These methods include
incineration, sanitary landfill for non-hazardous waste, and waste-to-resource or waste-to-
energy conversion for commercial or energy production purposes.

4. Use of Technology and Innovation in Waste Management: Innovations such as plastic
recycling and smart sorting systems have been introduced to improve efficiency in waste
management.

Waste Management Practices in Thailand

1. “ZERO WASTE” Initiative: Thailand has promoted the “ZERO WASTE” initiative, which
focuses on encouraging the public to reduce plastic waste and adopt biodegradable

alternatives. The goal is to transition the country toward a zero-waste society.

2.Recyclable Packaging Program: Thailand has launched initiatives to encourage business

operators to use recyclable materials in their products. The program also promotes
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collaboration with businesses to adopt environmentally friendly packaging, such as
natural materials or biodegradable alternatives.

3. Plastic Waste Reduction Targets: The Ministry of Natural Resources and Environment set a
national target to reduce plastic usage by 2022, with a particular focus on reducing the usage
of single-use plastics. Campaigns have been implemented across various sectors, including
a nationwide ban on plastic bags in convenience stores and shopping malls.

4. Promotion of Recycling: Recycling facilities and infrastructure have been established, such
as waste recycling centers in various areas, to enable the public to sort their waste and
deliver it to buyers or for further processing.

5. Raising Public Awareness: Efforts have been made to educate and raise public awareness
about waste separation, plastic reduction, and recycling. Public relations campaigns are
conducted through media and various activities, such as organizing "Waste Separation

Day" events in schools or communities.

2.8 Trends and Innovations of Future Waste Management

Waste management in the future is likely to evolve through the use of advanced
technologies and innovations to create more efficient systems, reduce environmental impacts,

and support the circular economy. Key trends and notable innovations include the following:

Trends in Future Waste Management
1) Smart Waste Management
- The use of Internet of Things (IoT) technology in waste tracking and management,
such as smart bins that can monitor waste levels and send alerts when they need
to be emptied
- Example: The "Smart Bin" project in Bangkok, which uses loT technology to reduce waste
overflow in urban areas
2) Circular Economy Integration
- Transitioning waste management systems toward resource circularity, with a focus
on recycling and reusing waste materials across all sectors
- Example: Transforming plastic waste into new products, such as asphalt roads made with
recycled plastic
3) Decentralized Waste Management Systems
- Community-based waste management systems, such as small-scale facilities for
recycling and processing organic waste in remote areas
4) Waste Management following the BCG Economy
- Promoting the green economy and the use of renewable energy, particularly

through biotechnology and waste-to-energy systems

Innovations in Waste Management

1) Advanced Recycling Technologies
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- Chemical Recycling: The process of breaking down plastic waste into its basic
molecular components to produce new plastic materials
- Al-Powered Sorting Systems: The use of artificial intelligence to sort waste types
with greater accuracy and reduce the cost of recycling
2) Waste-to-Energy (WTE) Technologies
- Waste-to-energy technologies, such as incineration for electricity generation and
biogas production from organic waste
- Example: Waste-to-energy power plant projects in Nonthaburi Province
3) Biodegradable Materials
- Development and promotion of biodegradable materials, such as packaging made
from cassava starch or sugarcane bagasse
4) Digital Waste Platforms
- The use of digital platforms for waste management, such as applications
connecting waste producers with recycling companies
5) Robot-Assisted Waste Management

- The use of robots for waste sorting in recycling centers or high-risk areas

Challenges and Opportunities
Challenges

- Challenges in motivating the public to participate in recycling systems

- Lack of infrastructure, funding, support, and technology in certain areas
Opportunities

- Investment in Waste-to-Energy technology to reduce landfill waste and increase
energy sources

- Promotion of the circular economy in the industrial and tourism sectors

2.9 Case Studies and Best Practices

The implementation of best practices in sustainability across industries, including hotels,
accommodations, food services, and tourist destinations, is crucial for minimizing
environmental impacts and promoting long-term business sustainability. Furthermore, it
strengthens customer and tourist confidence and awareness in the conservation of natural

resources.

2.9.1 Sustainable Practices in Hotels and Restaurants

Sustainable operations in the hotel, accommodation, and restaurant sectors involve
adopting practices that reduce environmental impact while preserving natural resources.
Examples of good practices include:

1. Use of Renewable Energy: Many hotels and restaurants have begun integrating

renewable energy sources such as solar and wind power to replace fossil fuels,
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particularly in tourist sites with abundant sunlight. For example, hotels in tropical
areas can install solar panels to generate electricity.

Case Study - The Green House, United Kingdom: This hotel operates on 100%
solar energy and has implemented a rainwater management system for gardening
and flushing toilets.

2. Reducing Plastic Use: Hotels and restaurants have started taking steps to reduce the use of
single-use plastics. Examples include replacing plastic bags with cloth bags, using
biodegradable plates and bowls, or opting for products made from recyclable materials.
Case Study - Soneva Fushi, Maldives: This hotel has implemented a "No Plastic"
policy, banning the use of single-use plastics such as plastic straws and other plastic
packaging materials.

3. Waste Management: Many hotels and restaurants have implemented effective
waste management practices, such as separating organic waste, plastic waste,
hazardous waste, and residual waste. In addition, they engage in recycling and waste
processing efforts.

Case Study - The Siam Hotel, Bangkok: This hotel has a systematic waste
separation process in place. It recycles nearly 80% of its waste and uses organic
waste to produce compost for its gardens.

4. Use of Local Ingredients: Environmentally conscious hotels and restaurants often
choose to source local ingredients to reduce the environmental impact of
transportation and to promote sustainable agriculture within the community.

Case Study - Six Senses Resort: This resort sources ingredients from local organic
farms to support sustainable farming practices and reduce the use of chemicals in

food preparation.

2.9.2 Sustainable Practices in Tourist Attractions

Tourist attractions also play a vital role in promoting sustainable tourism by
adopting best practices in management and the preservation of natural resources that visitors

directly experience.

1. Conservation of Natural Resources and Wildlife: Nature-based tourist sites
often establish conservation areas to protect ecosystems. Measures may include
limiting the number of visitors in fragile areas or dispersing tourist activities across
multiple sites to prevent overcrowding during peak seasons.

Case Study - Galapagos Islands: The Galapagos Islands in Ecuador strictly limit
the number of visitors and enforce stringent tourism guidelines to minimize
impacts on vulnerable wildlife and ecosystems.

2. Use of Technology for Conservation: Some tourist sites have adopted technology

to support environmental conservation, such as installing climate monitoring
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systems or using geospatial information technologies for resource management and
surveillance.

Case Study - Kruger National Park: This national park utilizes drone technology
to monitor vast areas, helping to prevent illegal poaching and support
environmental protection efforts.

3. Promotion of Ecotourism: Ecotourism promotes a connection between tourism and

nature conservation by supporting activities that do not harm the environment, such
as hiking, birdwatching, and traveling within well-managed natural areas.
Case Study - Borneo Ecotourism: This ecotourism initiative in Malaysian
Borneo focuses on developing educational activities related to rainforest
ecosystems and wildlife conservation, emphasizing the sustainable use of
natural resources.

4. Carbon Emission Reduction: Environmentally responsible tourist destinations have
begun implementing measures to reduce carbon emissions. These include using
energy-efficient vehicles for transporting tourists and promoting the use of
environmentally friendly transportation options.

Case Study - Eco-Cultural Tourism in Bhutan: Bhutan is a country dedicated
to reducing greenhouse gas emissions through policies that promote the use of

renewable energy and encourage eco-friendly travel practices.

2.10 Adviser and Additional Resources

Having access to advisory agencies and additional resources is essential for supporting
the development of effective waste management and sustainable tourism practices.
Collaboration with experts and experienced organizations in each sector helps to strengthen
strategies for preventing environmental issues and enhances opportunities for long-term

sustainable development.

2.10.1 Waste Management Sector

1. Advisory and Mentoring Agencies in the Waste Management Sector

- Ministry of Natural Resources and Environment (MONRE): This ministry
is responsible for developing policies and measures related to solid waste
and environmental management in Thailand. It issues laws and guidelines
for sustainable waste management, including hazardous waste handling
and the promotion of recyclable materials.

- Pollution Control Department (PCD): The PCD oversees pollution control
and solid waste management in Thailand. It promotes waste reduction and

recycling initiatives among the public and private sectors.
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Solid Waste Management Office: This office coordinates and implements
sustainable waste management plans. It provides consultation and develops
projects that support recycling and waste transformation efforts.

Zero Waste Thailand: This organization is dedicated to reducing waste
volume and promoting reuse. It runs initiatives such as creating accessible

recycling areas and implementing effective waste management systems.

2.10.2 Tourism Sector

1. Advisory and Mentoring Agencies in the Tourism Sector

United Nations World Tourism Organization (UNWTO): UNWTO guides
the development and promotion of sustainable tourism. It disseminates
information and resources related to minimizing environmental impacts
and fostering sustainability in the tourism industry.

Tourism Authority of Thailand (TAT): TAT promotes sustainable tourism
in Thailand by developing policies and initiatives that help preserve natural
resources, such as encouraging ecotourism and reducing the environmental
impact of tourism activities.

World Travel & Tourism Council (WTTC): WTTC supports the sustainable
growth of the tourism industry by advocating for low-impact tourism and the
efficient use of resources throughout the sector.

EarthCheck: EarthCheck is a leading certification body for sustainable
tourism. It provides benchmarking, certification, and advisory services
aimed at improving sustainable environmental practices within the tourism

industry.
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Post-test

1. Which of the following is the main approach to sustainable waste management?

a. Reducing the generation of waste
b. Incinerating all waste
c. Permanent landfill disposal

d. Dumping waste into rivers or the sea

2. Which area in Thailand has the highest amount of waste?

3.

a. Chiang Mai
b. Yasothon
c. Nonthaburi
d. Bangkok

In the tourism industry waste management, which activity can help reduce

environmental impact?

4.

a. Disposing of all waste together to save time

b. Increasing the use of plastic in all tourism activities

c. Incinerating all waste to eliminate it

d. Sorting waste correctly, such as organic waste, recyclable waste, etc.
Which of the following is not a core principle of the circular economy?
a. Reducing the use of resources

b. Reusing materials and products

c. Mass-producing goods without considering management

d. Recycling used materials

. Which of the following is not the main goal of sustainable waste management?

a. Reducing the amount of waste that needs to be disposed of
b. Minimizing pollution contamination to the environment
c. Incinerating waste without sorting

d. Reducing the problem of waste generation
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6. What is the first step in the waste management process?
a. Waste transportation
b. Waste separation
c. Landfilling
d. Increasing the amount of waste
7. Which of the following is an example of applying the circular economy in managing
tourism-related waste?
a. Disposing of waste in nearby natural areas
b. Utilizing tourist waste for fossil fuel energy production
c. Creating systems that enable reuse and reduce generated waste
d. Increasing tourist waste by banning the bringing of items to tourist sites
8. What is the main environmental impact of tourism?
a. Job creation
b. Use of natural resources
C. Increase in agricultural productivity
d. Political impact
9. What are the causes of the increasing trend in waste generation?
a. Population growth
b. Urban expansion
c. Tourism industry
d. AUl of the above
10. Which agencies act as advisory bodies in the waste management sector?
a. Ministry of Natural Resources and Environment
b. Pollution Control Department
c. Solid Waste Management Office
d. AUl of the above
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Module 3

Waste Management Policy, Challenges and Opportunities

Description
A study on policies and practices for waste management in the tourism sector, with
a focus on the interconnections between tourism, climate change, and the resulting impacts.
The study will also highlight existing waste management policies in Thailand and the
integration of measures aligned with sustainable development, such as Extended Producer
Responsibility (EPR) and the incorporation of ESG principles (Environmental, Social, and
Governance). In addition, the study will analyze future trends in waste management and
explore opportunities for adaptation to effectively support the growth of a sustainable tourism
industry.
Expectations
Enhancing understanding and skills in developing policies and strategies aligned with
waste management in the tourism industry, particularly by integrating waste management
policies at both national and local levels. This aims to support long-term tourism with
sustainable and environmentally friendly management. The goal is to reduce the impact of
climate change and create opportunities for sustainable tourism industry development.
Objectives
1) To help participants understand the importance of policies and practices related
to waste management in the tourism sector
2) To develop the mindset and skills needed to adapt to and address challenges
arising from climate change
3) To promote sustainable waste management in tourism that aligns with the
Sustainable Development Goals (SDGs)
4) To build understanding of strategies for promoting Extended Producer
Responsibility (EPR)
5) To assess and enhance the capacity for waste management and tourist

accommodation in tourist destinations
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Pre-test
. What is the primary objective of sustainable tourism policy?
a. To preserve the environment and cultural heritage in tourist destinations
b. To promote tourism in terms of economic growth
c. To reduce the number of tourists each year
d. To increase income generated from tourism
2. How are producers responsible for waste management under the Extended Producer
Responsibility (EPR) principle?
a. By designing products to be recyclable or reusable
b. By reducing waste generation during the production process
c. By using biodegradable materials in production
d. All of the above
. Waste management in the tourism sector is important for ESG assessment, except in
which aspect?
a. Social aspect
b. Environmental aspect
c. Health aspect
d. Governance aspect
. What is the primary focus of waste management policies in the tourism sector?
a. Landfilling all waste generated at tourist sites
b. Reducing the amount of waste produced at tourist sites
c. Incinerating all waste generated at tourist sites
d. Utilizing technology to convert waste into energy
. How does integrating the Sustainable Development Goals (SDGs) into waste
management in the tourism sector contribute positively?
a. It helps reduce waste generation
b. It helps improve the environmental conditions at tourist sites
c. It supports the promotion of sustainable tourism
d. All of the above
. Climate change impacts the tourism sector, except for which of the following?
a. Rising temperatures may cause some tourist destinations to lose popularity
b. Increased difficulty in weather forecasting makes it harder for tourists to plan trips
c. It helps reduce the costs of restoring tourism areas affected by natural disasters

d. Increased extreme weather events, such as storms, make travel difficult

Sustainable Environment Research Institute, Chulalongkorn University 103



Curriculum of Sustainable Solid Waste Management in the Tourism Sector

7. Which of the following represents an approach to applying the circular economy in
waste management within the tourism sector?

a. Disposing of waste in nearby natural areas
b. Using tourist-generated waste to produce fossil fuels
c. Creating systems that enable reuse and reduce waste generation
d. Increasing the amount of waste produced by tourists by prohibiting the removal of items
from tourist sites
8. The analysis and evaluation of waste management can be assessed through which
processes?
a. The amount of waste generated
b. The waste management system
c. The participation of the community and tourists
d. All of the above
9. What areas does Vision of Thailand 2037 emphasize for development?
a. Economy, society, environment, and politics
b. Society and environment only
c. Economy and politics only
d. Economy only
10. In Vision of Thailand 2037, what is the focus of social development?
a. Creating equality in economic opportunities
b. Promoting commercial agriculture
c. Developing heavy industry

d. Reducing urban population
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3.1 Sustainable Tourism Policies and Practices

Sustainable tourism policies and practices require cooperation from all sectors, including
tourists, business operators, and the government, to promote tourism that does not harm the
environment, fosters community development, and encourages the efficient use of resources.
Sustainable tourism is a development and management approach that considers economic,
social, and environmental factors, without depleting resources and while enhancing the

quality of life for local communities in the long term.

3.1.1 National Strategy

The national development plan aims to achieve the goal of: “A secure nation, happy
people, continuous economic development, a just society, and sustainable natural resource
bases,” in accordance with the National Strategy (2018-2037) — Summary Version, issued by the
National Strategy Secretariat Office. The strategy focuses on maintaining national security and
ensuring people’s welfare; boosting multidimensional national competitiveness to ensure
consistent economic growth; empowering human capital at every stage of life to manifest
competent and moral citizenry; broadening opportunities to improve social equality; promoting
environmentally friendly growth with improved quality of life; and developing governmental
administrative efficiency for greater public benefits. Six groups of indicators will be used to

evaluate the National Strategy’s success, which are:

1) Well-being of Thai people and society

2) National competitiveness, economic growth and income distribution

3) Development of human capital

4) Social equality and equity

5) Sustainability of national biodiversity, environmental quality and natural resources

6) Government efficiency and better access to public services
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Image Source: National Strategy Secretariat Office
Figure 3-1: Vision of Thailand 2037

3.1.2 Roadmap

Roadmap refers to a strategic plan that outlines a step-by-step approach toward
achieving a predetermined goal. Each step in the process focuses on generating specific outputs
or results from various activities, which serve as indicators that the implementation is on the right
track. These outputs ultimately contribute to the successful attainment of the final objective. The

roadmap typically follows the sequence below:

1. Survey the types of solid waste sources within the local administrative organization.
2. Survey the number of contributing to solid waste generation at each source.
3. Survey the amount of solid waste generated from each source.

4. Determine the total amount of solid waste generated within the local

administrative organization.

N

Able to calculate the solid waste generation rate.

Develop a plan to address the problem.
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Figure 3-2: Road Map for Solid Waste Management

3.2 Tourism and Climate Change
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Climate Change has impacted multiple sectors worldwide, including the tourism

industry, which plays a vital role in the global economy. The relationship between tourism

and climate change is complex, as both influence and interact with each other in various

aspects.

3.2.1 Impact of Climate Change

- Rising Temperatures: Climate change has led to a global increase in temperatures, which

can make certain tourist areas less suitable during specific times of the year. For example,

beach tourism in countries experiencing extreme heat or areas with excessively high

temperatures.

- Increased Frequency of Natural Disasters: The rising occurrence of severe storms,

floods, and droughts has a significant impact on tourism in certain areas, especially

natural attractions and regions that were once major tourist sites.
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- Changes in Seasons: Tourism seasons in some regions may shift due to climate
change. For example, a lack of snowfall during winter in areas traditionally known
for winter sports, such as skiing, can greatly affect local tourism.

- Loss of Biodiversity: Climate change can lead to the destruction of biodiversity in various
regions. For example, coral bleaching caused by rising sea temperatures has significantly
affected marine ecosystems. This results in a decline in marine tourism destinations.

3.2.2 The Impact of Tourism on Climate Change

- Greenhouse Gas Emissions from Transportation: Tourism often involves travel modes
that emit significant amounts of carbon dioxide, such as airplanes, cars, and cruise ships.
These emissions contribute directly to the increase of greenhouse gases in the
atmosphere, which is a major driver of climate change.

- Energy Consumption in the Tourism Industry: Hotels, resorts, and various tourist
facilities require large amounts of energy for their operations, including electricity
and air conditioning. If this energy comes from non-sustainable sources like coal, it
further contributes to greenhouse gas emissions.

- Waste Generation and Natural Resource Use: The tourism industry often generates
substantial amounts of waste and consumes large quantities of natural resources,
especially in easily accessible destinations. Irresponsible or excessive resource use
can degrade the environment and increase the risks associated with climate

change.
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Figure 3-3: Climate Change Impact Chain on the Tourism Sector
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3.3 Waste Management Policies

In recent years, the volume of waste has continued to increase annually. This rise may
be attributed to the focus on economic and social development, technological advancement,
and growing consumption trends among the population. In response, the government has

established national waste management policies.
3.3.1 Thailand’s Laws and Policies Related to Waste Management in Tourism

The national solid waste management policy is gsuided by several strategic frameworks,
including the 2nd National Solid Waste Management Action Plan (2022-2027), the Action Plan
on Plastic Waste Management Phase Il (2023-2027), the Food Waste Management Roadmap
(2023-2030), and the Action Plan on Food Waste Management Phase | (2023-2027).

The 2" National Solid Waste Management Action Plan (2022-2027)

The 2" National Solid Waste Management Action Plan (2022-2027) aims to enhance
the effectiveness of solid waste management by emphasizing source-level waste prevention
throughout the product life cycle. This includes eco-friendly product design (Eco-design),
sustainable production processes, and the promotion of responsible consumption by
encouraging the use of environmentally friendly, reusable, and recyclable products. The plan
also supports source-level waste separation in line with appropriate downstream waste
disposal methods. Its goal is to maximize resource recovery, both in the form of recyclable
materials (material recovery) and energy (energy recovery), to minimize the amount of waste

destined for final disposal.
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Figure 3-4: The 2nd National Solid Waste Management Action Plan (2022-2027)

Sustainable Environment Research Institute, Chulalongkorn University 109



Curriculum of Sustainable Solid Waste Management in the Tourism Sector

Action Plan on Plastic Waste Management Phase Il (2023-2027)

The plan emphasizes adopting the Extended Producer Responsibility (EPR) principle
for plastic packaging waste management to maximize resource recovery. This includes

both material recovery and energy recovery, helping to minimize the amount of waste
requiring final disposal.
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Figure 3-5: Action Plan on Plastic Waste Management Phase Il (2023-2027)

Food Waste Management Roadmap (2023-2030) and Action Plan on Food Waste
Management Phase | (2023-2027)

The Food Waste Management Roadmap (2023-2030) and Action Plan on Food Waste
Management Phase | focus on promoting behavioral change to prevent and reduce food waste.
These plans emphasize the establishment of systems for food waste separation at the source and
proper disposal systems at waste treatment facilities. They also aim to encourage the public to
separate food waste from residual waste and support local administrative organizations in
developing segregated waste collection and transportation systems.
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Figure 3-6: Food Waste Management Roadmap (2023-2030)
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Figure 3-8 :Three Core Measures of the Action Plan on Food Waste Management Phase
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3.4 Sustainable Development Goals (SDGs)

Sustainable Development Goals (SDGs), also known as the Global Goals, are a set of 17
international objectives that call for action to end poverty, protect the planet, and ensure peace
and prosperity for all. These goals provide clear guidelines and targets for all countries to align

with their own development priorities.
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Figure 3-9 : Sustainable Development Goals (SDGs)
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3.5 Environmental, Social, and Governance: ESG

ESG is a concept that emphasizes sustainable development within organizations,

focusing not solely on profit but also on three key factors:

Environmental (E)

The environmental aspect refers to an organization’s responsibility toward the
environment, emphasizing the efficient use of natural resources and the reduction of negative
environmental impacts from its operations. The organization’s environmental performance
can be evaluated through indicators such as greenhouse gas emissions, waste generation,

pollution levels, reduction in paper usage, recycling initiatives, and energy conservation.
Social (S)

The social aspect focuses on evaluating the relationship between a company and its
stakeholders, both internal and external. This includes employees, customers, stakeholders,
local communities, and workers within the value chain. A business that maintains strong and
positive relationships with its stakeholders is more likely to operate smoothly and gain the
trust of its customers. Social performance can be assessed through indicators such as
employee well-being, fair compensation, respect for human rights, labor rights, and promoting
equality for all groups, for example, providing employment opportunities for people with
disabilities. Other important aspects include workplace safety and employee health.

Governance (G)

The governance aspect refers to the principles used to evaluate whether an organization
manages its operations with transparency, including policies related to anti-corruption and auditing
to ensure fairness for all stakeholders. This can be assessed through various aspects such as
operational transparency, organizational culture, rules and regulations, the structure and policies
of profit sharing, tax management, executive structure, diversity in executive and board
composition, clear disclosure of policies and procedures, and actions taken to reduce corruption
and bribery within the organization. Every step in the operation must be transparent, fair, and

accountable.
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Figure 3-10: ESG: A Concept for Sustainable Organizational Development

3.6 Extended Producer Responsibility (EPR)

Extended Producer Responsibility (EPR) is a policy principle that holds producers accountable
for the products and packaging they manufacture and distribute, from the design and production

stages to the proper environmental management of post-consumer packaging.
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Figure 3-11: The EPR Principle and the Packaging Value Chain
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3.7 Trends of the Future

Tourism is an industry that is rapidly developing and evolving, especially in an era
where the world is facing environmental, social, and economic challenges. These changes will
significantly impact the future trends of the tourism industry.

Trends of the future in tourism will focus on sustainable tourism, the integration of technology
in tourism processes, wellness and rejuvenation-focused travel, as well as tourism that supports local
communities and nature conservation. Tourism in the future will emphasize responsibility towards the

environment and local commmunities, while also offering greater convenience and flexibility.
3.8 Benefits of Waste Management in the Tourism Sector

Waste management in the tourism sector plays a vital role in promoting sustainability in
both environmental and economic aspects. It also contributes positively to community
development and enhances the positive image of the tourism industry. Effective waste
management, therefore, provides long-term benefits to the economy, society, and the
environment. The key benefits of waste management in the tourism sector include:

1. Environmental protection and natural resource conservation
2. Enhancement of the positive image of tourist areas

3. Cost savings and improved economic efficiency

4. Sustainable development and job creation

5. Support for education and social responsibility awareness

6. Strengthening collaboration between the Government and the private sector

3.9 Carrying Capacity and Waste Management Analysis for Tourism Areas

Analyzing the carrying capacity and waste management for tourism in an area is a
crucial process for the sustainable development of tourist areas. Effective management can
help minimize environmental impacts and support long-term economic development. The

key aspects can be categorized as follows:

1. Assessment of Tourism Carrying Capacity
Tourism carrying capacity refers to the maximum number of tourists that an area can
accommodate without causing degradation to the environment, culture, or the quality of life
of the local community. This assessment can be divided into several aspects:
Environmental Carrying Capacity
- Assessing the natural environment’s ability to accommodate tourists, such as the resilience of
ecosystems (water, soil, air) and the impacts of tourism on natural resources, for example,
water pollution, destruction of wildlife habitats, or a decline in biodiversity
- Sustainable use of resources, including annual assessments of water, energy, and
land consumption

Infrastructure Carrying Capacity
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- Assessing the extent to which existing infrastructure, such as roads, hotels, transportation
systems, water supply, and waste management, can accommodate tourists
- Evaluating the capacity to manage traffic, parking, and accommmodation that meets
quality standards appropriate to the volume of visitors
Social and Cultural Carrying Capacity
- Assessing the ability of the local community to cope with the increasing number
of tourists, considering the impacts on culture, traditions, and the community’s
way of life
- Managing relationships between tourists and local communities. For example,
promoting tourism that respects local cultures
2. Waste Management Analysis
Waste management is another key issue in the tourist accommodation potential analysis process.
This affects the environment and local resources management, which can be divided into several issues
as follows:
Waste Generation
- Assessing the amount of waste generated by tourists from each of the countries.
For example, plastic waste, organic waste, hazardous waste, and recycled
waste.
- Calculating the amount of waste generated by each tourist to assess waste
management needs in each area
Waste Management System
- Analyzing the capacity of local waste management systems, such as waste
collection, transportation, recycling, landfill, and hazardous waste management
- Assessing the adequacy of waste disposal facilities and adopting new
technologies for waste processing, such as the use of recycling machines and
waste-to-energy conversion systems
Community and Tourist Participation
- Assessing the participation of local communities and tourists in waste reduction,
such as promoting tourism that uses biodegradable materials, reducing plastic
use, and implementing waste segregation
- Providing information and raising awareness about waste management to the
locals and tourists
Waste Management Policies and Standards
- Examining the enforcement of waste management laws and policies, including
plastic waste reduction measures, restrictions on non-biodegradable materials, and

the implementation of mandatory recycling practices
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- Developing waste management guidelines for tourist sites, such as designation
areas for waste disposal, installing recycling bins, and managing hazardous waste
3. Strategies for Tourism and Waste Management
Sustainable Tourism Planning
- Developing a tourism management plan that sets limits on visitor capacity so
that it does not exceed the carrying capacity of the tourist site
- Planning the spatial distribution of tourism to different areas to mitigate the impact
on over-visited hotspots
Waste Management Infrastructure
- Investing in efficient waste management systems, such as establishing recycling
stations, and developing waste management infrastructure suitable for tourism
- Promoting sustainable waste management practices among tourism operators,
including hotels, resorts, and restaurants
Education and Participation
- Raising awareness and providing education on waste management to both local
communities and tourists
- Promoting community participation in waste reduction and supporting
recycling efforts
Monitoring and Evaluation
- Continuous monitoring of the impacts of tourism and waste management in
the area
- Utilizing evaluation data to improve and develop strategies for waste

management and tourist capacity
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Post-test

. What is the primary objective of sustainable tourism policy?
a. To preserve the environment and cultural heritage in tourist destinations
b. To promote tourism in terms of economic growth
c. To reduce the number of tourists each year
d. To increase income generated from tourism
2. How are producers responsible for waste management under the Extended Producer
Responsibility (EPR) principle?
a. By designing products to be recyclable or reusable
b. By reducing waste generation during the production process
c. By using biodegradable materials in production
d. All of the above
. Waste management in the tourism sector is important for ESG assessment, except in
which aspect?
a. Social aspect
b. Environmental aspect
c. Health aspect
d. Governance aspect
. What is the primary focus of waste management policies in the tourism sector?
a. Landfilling all waste generated at tourist sites
b. Reducing the amount of waste produced at tourist sites
c. Incinerating all waste generated at tourist sites
d. Utilizing technology to convert waste into energy
. How does integrating the Sustainable Development Goals (SDGs) into waste
management in the tourism sector contribute positively?
a. It helps reduce waste generation
b. It helps improve the environmental conditions at tourist sites
c. It supports the promotion of sustainable tourism
d. All of the above
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6. Climate change impacts the tourism sector, except for which of the following?
a. Rising temperatures may cause some tourist destinations to lose popularity
b. Increased difficulty in weather forecasting makes it harder for tourists to plan trips
c. It helps reduce the costs of restoring tourism areas affected by natural disasters
d. Increased extreme weather events, such as storms, make travel difficult
7. Which of the following represents an approach to applying the circular economy in
waste management within the tourism sector?
a. Disposing of waste in nearby natural areas
b. Using tourist-generated waste to produce fossil fuels
c. Creating systems that enable reuse and reduce waste generation
d. Increasing the amount of waste produced by tourists by prohibiting the removal of items
from tourist sites
8. The analysis and evaluation of waste management can be assessed through which
processes?
a. The amount of waste generated
b. The waste management system
. The participation of the community and tourists
d. All of the above
9. What areas does Vision of Thailand 2037 emphasize for development?
a. Economy, society, environment, and politics
b. Society and environment only
c. Economy and politics only
d. Economy only

10. In Vision of Thailand 2037, what is the focus of social development?
a. Creating equality in economic opportunities
b. Promoting commercial agriculture
c. Developing heavy industry

d. Reducing urban population
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Module 4

Waste Collection, Segregation and Transportation

Description
Developing knowledge and skills in waste collection, segregation, and transportation

within the tourism sector to enable effective waste management. This involves improving the
process of waste separation at the source, ensuring proper waste collection, and transporting
waste to facilities where it can be sustainably managed. The approach also includes the
application of modern technologies and strategies to optimize waste collection and
transportation. Furthermore, collaboration with stakeholders at both local and national levels
is essential, along with the development of measures that promote equity in waste
management across the tourism industry.
Expectations

Enhancing the essential skills and knowledge of participants in waste management,
focusing on the processes of collection, segregation, and transportation within the tourism
sector. The objective is to develop effective and environmentally friendly waste management
approaches while improving the overall efficiency of waste handling at every stage, from the
source to final disposal.

Objectives

1.To enable participants to understand waste segregation at the source in the tourism
sector

2.To equip participants with skills to develop effective waste collection strategies

3.To promote participants’ understanding of source separation and sustainable waste
management

4. To foster collaboration with various stakeholders in waste management

5.To promote gender equality in the waste management process

6. To present successful case studies and best practices to participants
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Pre-test

1. Why is it important to educate tourists about waste segregation?
a. To reduce waste management burden on local authorities
b. To promote environmentally friendly tourism
c. To enable tourists to manage waste efficiently
d. AUl of the above

2. Who are the stakeholders involved in waste collection?
a. Government sector, private sector, and civil society
b. Only government and private sector
c. Only civil society

c. Only tourists and business operators

3. Which of the following is not a way the government sector can promote waste

segregation in the tourism sector?

a. Supporting the establishment of recycling programs in tourist areas

b. Educating the public and tourists on waste segregation

c. Producing environmentally friendly and reusable materials

d. Enacting laws and regulations requiring tourist attractions to separate waste

4. How can the private sector in the tourism sector play a role in waste segregation?

a. Establishing a waste segregation system within hotels and tourist sites

b. Providing training for staff on waste management
c. Using environmentally friendly and reusable packaging
d. Al of the above

5. In what ways can the private sector improve waste collection efficiency at tourist

areas, except of which of the following?

a. Organizing cleaning and waste collection activities at tourist areas
b. Recyclable waste management in hotels and resorts

c. Enacting laws or regulations related to waste management

d. Establishing a waste collection system with source separation
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6. How can the government sector support waste collection in the tourism sector?

a. Securing funding to support the development of waste collection initiatives in tourist

areas

b. Enacting legislation that mandates waste segregation

c. Encouraging business operators to manage waste efficiently
d. Al of the above

7. What is meant by gender-equitable waste management?
a. Waste management where one gender bears more responsibility than others
b. Waste management with preferential treatment given to a specific gender
c. Ensuring equal opportunities and involvement in waste management without
gender bias

d. Using technology in waste management that is gender-appropriate

8. Why is collaboration with stakeholders important in waste management?
a. To increase the revenue of the business
b. To ensure that waste management is sustainable and efficient
c. To make the public feel that it is solely the responsibility of the government

d. To ensure that local governments establish strict regulations

9. Which of the following is not a part of environmental conservation programs in
waste management?

a. Constructing large-scale landfill sites

b. Promoting waste separation at the source

. Reducing the use of non-biodegradable materials

d. Promoting the use of recyclable products

10. What type of technology is commonly promoted in environmental conservation
programs for waste management?

a. Waste-generated technology

b. Waste-generated incineration technology

c. Recycling and waste-to-energy technology

d. Large-scale landfill technology
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4.1 Waste Collection and Segregation in Tourism Sectors

Waste segregation in the tourism sector is a crucial process for reducing the amount of waste
disposed and enhancing waste management efficiency. By separating waste at the source, waste can be
managed more effectively, increasing the potential for recycling and reuse. The tourism sector plays a
vital role in this process, as various activities: dining, accommodation, and shopping at tourist attractions

generate significant amounts of waste.

4.1.1 Waste Segregation in Tourism

Waste segregation in the tourism sector involves sorting waste into categories, including
recyclable waste, residual waste, and hazardous waste. Separating waste at the source can
help reduce the burden in subsequent waste management steps, such as transportation,

recycling, or landfilling.

Separating waste at the source
Separating waste at the source refers to the practice of sorting waste into different
categories at the point where it is generated, such as hotels, restaurants, or shops. This approach
enhances the efficiency of subsequent waste management processes and helps reduce the
amount of waste sent to landfills. It also plays a key role in minimizing pollution and promoting
more efficient resource use.
1. Role of Government
The government plays a crucial role in promoting waste separation in the
tourism sector by enacting relevant laws and regulations, such as setting waste management
standards, implementing public education programs about waste separation, and creating
incentives for tourism businesses to manage waste efficiently. Examples include establishing
recycling systems and providing tax benefits to businesses with good waste management
practices.
2. Role of the Private Sector
The private sector, especially businesses in the tourism sector, plays a vital role
in implementing waste separation measures within their establishment. This includes
developing good waste management practices: using recyclable materials, providing
designated waste separation areas at all points, training staff on proper sorting methods, and
establishing systems that encourage tourist participation in waste separation, such as providing
clear information on waste types at each location.
3. Role of Tourism Businesses
- Hotels and Accommodations
Hotels and accommodations in the tourism sector play a vital role in
waste management as they generate a significant amount of waste from

providing lodging and various amenities. This includes food waste and

Sustainable Environment Research Institute, Chulalongkorn University 123



Curriculum of Sustainable Solid Waste Management in the Tourism Sector

recyclable materials, such as plastic bottles and paper from guest
rooms. Hotels can implement waste separation either in guest rooms
or in public areas by providing categorized waste bins and informing
guests about how to properly separate their waste.

- Restaurants and Cafes
Restaurants and cafes generate waste from food and beverage services,
such as food waste, recyclable packaging, and various types of plastics.
Waste separation in restaurants is important for reducing the amount of
waste sent to landfills and for increasing the recycling rate. Examples
include separating food waste for composting and sorting recyclables such
as glass bottles and plastics.

- Shops
Shops in tourist areas, such as souvenir stores or retail outlets, generate
waste from packaging, such as cardboard boxes, plastics, and plastic
bags. Waste separation in shops can be carried out by sorting recyclable
waste from residual waste, and by educating customers about recycling
practices and encouraging the use of reusable cloth bags instead of

plastic bags.

4.1.2 Waste Collection in Tourism

Waste collection in the tourism sector is a crucial step in waste management following the
separation of waste at its source. The collection process must be systematic and well-organized
to effectively handle the volume of waste generated in tourist areas. This helps reduce
environmental impacts and supports long-term sustainable waste management.

Role of Government

The government plays a vital role in waste management within the tourism sector

by formulating appropriate policies and measures, as well as providing support and oversight
for the implementation of waste collection in tourist areas. The key roles of the government
include the following:

1. The Establishment of Standards and Regulations: The government should
establish laws and regulations related to waste collection in tourist sites, such
as regulations on waste management in tourist cities, the implementation of
convenient waste collection systems for businesses and tourists, and the
setting of efficient waste collection standards in tourist areas.

2. The Provision of Resources and Training: Supporting the provision of
essential resources, such as appropriate waste bins, or offering training to staff
to enhance proper waste management practices, including the implementation

of public education programs focused on waste management in tourist areas.

Sustainable Environment Research Institute, Chulalongkorn University 124



Curriculum of Sustainable Solid Waste Management in the Tourism Sector

3. The Establishment of Infrastructure for Waste Collection: The government
should take responsibility for creating waste collection infrastructure in tourist
areas, such as establishing waste collection points at strategic locations, providing
waste transportation for tourism businesses, and implementing efficient waste
disposal systems.

4. Fostering Collaboration: The government can act as a mediator to foster
collaboration between the private sector and various agencies in organizing
systematic waste collection, ensuring that waste management processes in the

tourism sector are professional and sustainable.

Role of the Private Sector

The private sector, particularly tourism businesses, such as hotels, restaurants, and

other establishments, plays a key role in collecting waste generated in tourist attractions. Their

contributions can include the following actions:

1.

Waste Management within Establishments: The private sector is responsible for
setting up waste collection systems at tourist sites, such as providing multiple types
of bins at each location to facilitate waste collection and segregation, including
bins for residual waste, recyclable waste, and hazardous waste.

Waste Collection at Tourist Sites: Tourism businesses, such as hotels and
restaurants, should arrange for waste collection in various areas within their
establishment. For example, guest rooms, dining areas, and common spaces. Waste
collection should be conducted according to appropriate schedules and methods.
Collaboration with Waste Management Agencies: The private sector must
collaborate with relevant waste management agencies, such as municipal authorities
or waste management companies, to ensure that waste collection is systematic and
continuous.

Promoting Responsibility and Participation among Tourists: Raising awareness
among tourists about waste management is essential. This can be achieved by
providing clear information and signage in areas where tourists can properly dispose
of their waste. For example, using signs or encouraging the use of reusable bags to
reduce plastic consumption.

Adopting Technology in Waste Management: The private sector can incorporate
technology and information systems to support waste monitoring and collection.
This includes the use of digital waste management systems and mobile

applications to track and manage waste within their businesses.
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4.2 Efficient Waste Collection Strategies

Efficient waste collection strategies include reducing operational costs, improving the
timelines of waste collection, and utilizing modern technologies to enhance overall efficiency,
such as:

- Route Optimization: utilizing GPS technology and data analytics to design the most

efficient paths.

- Scheduled Waste Collection: managing collection schedules that align with the needs of the

local community.

- Smart Bins: using censored-equipped waste bins that monitor fill levels and send alerts

when they need to be emptied.
4.3 Segregation and Source Separation

Source separation of waste is a key component of effective waste management, as it increases
recycling rates and reduces the volume of waste sent to landfills:

- Types of Waste: separating waste into different categories, such as recyclable waste
(e.g., paper, plastic, glass), organic waste (e.g., food scraps, garden waste), and residual
waste.

- Promotion of Waste Separation: Providing public education about proper waste
separation and offering incentives or rewards to encourage participation.

- Equipment and Infrastructure: Providing separate waste bins at households and in

public areas.
4.4 Mobile Waste Collector/ Smart Waste Collector

Mobile Waste Collector and Smart Waste Collector are innovative concepts and
technologies that play a significant role in efficient waste management. They enhance the
convenience of waste collection and help reduce the amount of waste released into the
environment. Additionally, these technologies improve transportation efficiency and lower waste
management costs.

1. Mobile Waste Collector

Characteristics: These vehicles are designed to collect waste in areas that are difficult

to access or where waste is widely dispersed, such as remote locations or communities

where using large trucks is inconvenient.

Features:

- Commonly used in rural areas or urban locations with narrow roads

- Capable of collecting waste from multiple points across various areas

- Utilizes GPS technology to optimize waste collection routes for greater
efficiency

Pros:
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- Easily transportable

- Used in areas that are inaccessible to large garbage trucks

- Enhance convenience in waste collection in densely populated or congested
areas

Example of Use: In certain areas where waste is widely dispersed or in communities
that are difficult to access, mobile waste collectors serve to collect waste directly from
each location, without having to wait for large garbage trucks that are unable to reach
those areas.

2. Smart Waste Collector

Characteristics: Garbage collection vehicles equipped with modern technologies, such
as sensor systems, GPS tracking, cloud computing connectivity, or artificial intelligence
(Al), to support efficient waste management.

Features:

- Waste Level Sensors: Utilize sensors to detect the fill level of garbage bins,
allowing the vehicles to arrive only when bins are full to eliminate
unnecessary trips.

- Internet Connectivity: The system can connect to a database that provides
real-time information on the location and quantity of waste in different areas.

- Optimized Route Calculation: Use of Al and GPS technology to calculate the
most efficient routes for waste collection, reducing travel time and fuel
consumption.

- Data Analysis: The system can collect and analyze waste collection data to
assist in planning future waste management strategies.

Pros:

- Enhance waste collection efficiency and reduce unnecessary trips

- Lower energy and time costs

- Promote sustainable and efficient waste management

- Enable real-time monitoring of waste collection

Example of Use: The use of sensors to monitor the waste levels in bins across
different areas of a city or community helps reduce unnecessary waste collection trips
and improves resource efficiency.
3. The Integrated Operation of Both Types
The use of mobile waste collectors and smart waste collectors can work together in
various situations, such as:
- Data Integration from Sensors: Smart waste collectors can record data from
sensors and use it to plan optimal collection routes for mobile waste collectors.

This helps maximize efficiency in waste collection across different areas.
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- Waste Management in Diverse Areas: Mobile waste collectors are used in narrow or
hard-to-reach locations, while smart waste collectors are deployed in easily accessible

areas.

Image Source: THAI SME-GP Image Source: MP E-Power
Mobile Waste Collector Smart Waste Collector
Figure 4-1: Examples of Mobile Waste Collector and Smart Waste Collector

4.5 Efficient Waste Transportation Strategies

Efficient waste transportation is essential for reducing costs and environmental
impacts.
- Route optimization: Using software to calculate the most fuel-efficient and time-efficient
routes.
- Load management: Maximizing the truck capacity to reduce the number of trips.
- Use of efficient vehicles: Employing waste collection vehicles that are fuel-efficient

or powered by alternative energy sources, such as electric or hybrid vehicles.
4.6 Collaboration with Stakeholders

Collaboration among various stakeholders is a key factor in ensuring effective waste
mManagement.
- Stakeholders: Collaboration among local governments, businesses, communities,
and various organizations to address waste management issues.
- Share Goals: Establishing common objectives to reduce waste volume, increase

recycling rates, and support the circular economy.

4.6.1 The project for environmental and nature conservation
Implementation of environmentally focused projects, such as:

- Reducing Plastic Use: Promoting the use of biodegradable alternatives and reducing

plastic waste.
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Promoting Recycling: Establishing recycling programs in communities and
organizations.
Conserving Natural Resources: Minimizing the use of natural resources and

protecting natural areas from waste contamination.

4.6.2 Community

Community participation in waste management is a key factor in reducing waste:

Community Programs: Organizing activities such as household waste separation,
composting, or community clean-up events.

Promoting Awareness: Conducting educational activities to inform the public about
proper waste management and recycling methods.

Fostering Collaboration: Encouraging cooperation within the community to solve

waste-related issues.

4.6.3 Local Government

The Role of Local Government in Waste Management

Legislation and Policy-Making: Developing laws and policies that promote waste
reduction, recycling, and source separation of waste.

Resource Provision: Providing necessary infrastructure such as waste bins, recycling
facilities, and waste collection services.

Public Campaigns: Promoting awareness through various campaigns to encourage

behavioral change among the public.

4.6.4 Business

Businesses can play a key role in sustainable waste management.

Corporate Social Responsibility (CSR): Businesses can promote activities such as in-
house recycling programs or the use of biodegradable packaging.

Sustainable Product Design: Businesses can design products that are easy to recycle
and help reduce waste generation.

Support for Local Projects: Businesses can support community waste management

initiatives or collaborate with local authorities to reduce waste.

4.7 The Role of Gender and Waste Management

This includes recognizing gender differences that affect waste management and exploring

opportunities for women to participate in related activities.

Gender Equality Consideration: Examining the participation of women and men in
waste management processes and identifying the distinct challenges each group
faces.

Access to Opportunities: Promoting women's access to roles and responsibilities at

various levels within the waste management sector.
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4.7.1 Empowering Women in Waste Management
Empowering Women and Providing Opportunities in the Waste Management Sector

- Training and Education: Organizing training programs or educational initiatives that
equip women with skills in waste management, such as recycling, waste
segregation, or environmental management.

- Creating Employment Opportunities: Enabling women to take on decision-making
roles and operational responsibilities in waste management projects. For
example, serving as team leaders for waste collection or as coordinators of
recycling programs.

- Financial Support: Providing funding or financial assistance to women with

potential, to help them develop and lead waste management-related projects.

4.7.2 Ensuring Equal Participation in Waste Management Planning

Studying Successful Waste Management Approaches from Various Countries and
Communities, Including Learning from Positive Case Studies:

- International Case Studies: Examining results from waste management programs
that integrate gender equality and empower women throughout the waste
management process.

- Domestic Community Initiatives: Showcasing examples of communities that have
developed systems for waste separation, recycling, and collection using methods
that promote the active role of women.

- Best Practices: Sharing adaptable strategies for improving waste management
systems in different communities, such as leveraging new technologies to increase
efficiency or encouraging greater participation of women in the waste management

sector.
4.8 Case Studies and Best Practices

Learning from successful case studies in waste management provides practical insights
and effective methods that can be applied to improve waste management processes at both
the community and national levels. These case studies demonstrate efficient strategies for
reducing waste generation and promoting recycling, as well as integrating innovations and new
technologies into waste management systems.

Examples of Successful Waste Management Case Studies
1. Case Study: Waste Management in Sweden

- Sweden has one of the most efficient and globally recognized waste management

systems. The country emphasizes source separation and maintains a robust

recycling infrastructure. In many areas, collected waste is converted into electricity

and heat through waste incineration processes.
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Best Practices:
- Utilization of advanced technologies for efficient waste sorting
- A comprehensive recycling system with active citizen participation
- Using waste as an alternative energy source
2. Case Study: Waste Management Project in Bangkok, Thailand
- Bangkok has initiated source separation programs and established recycling
centers in selected areas to process separated waste.
Best Practices:
- Public education campaigns on proper waste separation
- Development of infrastructure within local communities
- Providing incentives for recycling, such as distributing categorized trash
bins
3. Case Study: Zero Waste Project in Kamikatsu, Japan
- Kamikatsu aims to become a “Zero Waste” town. Residents are required to
separate waste into 45 different categories. Most of the waste is either recycled
or reused in other forms.
Best Practices:
- Strong community involvement in waste separation
- Robust local waste management systems
- Ongoing activities and training to raise awareness of waste separation
4. Case Study: Waste Management Project in Barcelona, Spain
- Barcelona has implemented a smart waste collection system with
scheduled pickups and specially designed bins that facilitate waste
segregation.
Best Practices:
- Waste system designs tailored to the specific needs of urban
environments
- Efficient transportation systems to minimize emissions

- Collaboration with citizens in developing and refining the system
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Post-test

1. Why is it important to educate tourists about waste segregation?

a. To reduce waste management burden on local authorities
b. To promote environmentally friendly tourism

c. To enable tourists to manage waste efficiently

d. AUl of the above

2. Who are the stakeholders involved in waste collection?

a. Government sector, private sector, and civil society
b. Only government and private sector
c. Only civil society

c. Only tourists and business operators

3. Which of the following is not a way the government sector can promote waste

segregation in the tourism sector?

a. Supporting the establishment of recycling programs in tourist areas
b. Educating the public and tourists on waste segregation

c. Producing environmentally friendly and reusable materials

d. Enacting laws and regulations requiring tourist attractions to separate waste

4. How can the private sector in the tourism sector play a role in waste segregation?

5.1

a. Establishing a waste segregation system within hotels and tourist sites
b. Providing training for staff on waste management

c. Using environmentally friendly and reusable packaging

d. AUl of the above

n what ways can the private sector improve waste collection efficiency at tourist
areas, except for which of the following?

a. Organizing cleaning and waste collection activities at tourist areas

b. Recyclable waste management in hotels and resorts

c. Enacting laws or regulations related to waste management

d. Establishing a waste collection system with source separation

6. How can the government sector support waste collection in the tourism sector?

a. Securing funding to support the development of waste collection initiatives in tourist
areas

b. Enacting legislation that mandates waste segregation

c. Encouraging business operators to manage waste efficiently

d. Al of the above
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7. What is meant by gender-equitable waste management?
a. Waste management where one gender bears more responsibility than others
b. Waste management with preferential treatment given to a specific gender
c. Ensuring equal opportunities and involvement in waste management without
gender bias

d. Using technology in waste management that is gender-appropriate

8. Why is collaboration with stakeholders important in waste management?
a. To increase the revenue of the business
b. To ensure that waste management is sustainable and efficient
c. To make the public feel that it is solely the responsibility of the government

d. To ensure that local sovernments establish strict regulations

9. Which of the following is not a part of environmental conservation programs in
waste management?

a. Constructing large-scale landfill sites

b. Promoting waste separation at the source

. Reducing the use of non-biodegradable materials

d. Promoting the use of recyclable products

10. What type of technology is commonly promoted in environmental conservation
programs for waste management?

a. Waste-generated technology

b. Waste-generated incineration technology

c. Recycling and waste-to-energy technology

d. Large-scale landfill technology
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Module 5
Waste Management Technologies
Description

Understanding waste management technologies to enhance the efficiency and
sustainability of waste management in the tourism sector. This includes a wide range of
technologies applicable to recycling, waste-to-energy conversion, composting, and waste
utilization. The utilization encompasses the management of various types of waste, including
plastic waste, food waste, and landfill waste, with a focus on selecting technologies tailored
to the nature of waste and the local tourism context. The goal is to minimize environmental
impacts and promote long-term sustainability in waste management within the tourism

industry.
Expectations

Equipping participants with knowledge and skills in waste management
technologies, tailored to specific waste types and the local context, enables them to apply
what they have learned effectively and manage waste in tourism areas sustainably. The
training focuses on reducing non-utilized waste, increasing recycling rates, converting waste
into energy, and creating value from waste. It also aims to enhance understanding of the
proper end-of-life pathways for packaging waste, thereby supporting sustainable development

in the tourism sector.
Objectives

1. To enable participants to understand efficient waste management technologies

2. To enable participants to select appropriate technologies for different types of waste

3. To enable participants to understand the use of technology in converting waste to
energy

4. To enable participants to apply best practices in waste management

5. To enable participants to understand the principles of recycling and waste utilization
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Pre-test

1. What is the meaning of Waste Management Technology?
a. The use of technology to generate new waste
b. The use of technology to collect and transport waste
c. The use of technology in waste processing and management for sustainable
benefits

d. The use of technology for waste disposal in landfills

2. Which of the following are the benefits of recycling?
a. Helps reduce the amount of waste in landfills
b. Helps reduce the use of natural resources
c. Helps reduce environmental pollution
d. AUl of the above

3. Which of the following is not a waste-to-energy method?
a. Generating energy from organic waste via biological degradation processes
b. Landfilling waste
c. Producing oil from plastic waste

d. Incinerating waste in furnaces or kilns

4. What materials are used to expedite the decomposition process in waste
composting?
a. Oxygen
b. Water
c. Bacteria and microorganisms
d. Sunlight

5. Composting waste can help reduce pollution from waste, except for which of the
following?
a. Helps increase waste for landfill
b. Helps reduce chemical fertilizer use
c. Helps reduce methane emissions from organic waste landfilling

d. Facilitates organic waste decomposition into compost instead of disposal

6. Which of the following are examples of waste utilization?
a. Recycling plastic bottles to make new products
b. Incinerating waste to produce energy
C. Processing organic waste into compost
d. AUl of the above
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7. Which type of waste should not be landfilled?
a. Residual waste
b. Organic waste
c. Hazardous waste

d. Plastic waste

8. When did the Thai government start announcing targets for plastic waste
management?
a. 2018 - 2030
b. 2023 - 2027
c. 2017 - 2028
d. 2020 - 2030

9. How many main types can waste management technologies be divided into?
a. 2 types
b. 3 types
c. 4 types
d. 5 types

10. Which of the following technologies is used to manage organic waste for beneficial
purposes?

a. Solid waste landfill

b. Composting

C. Incineration

d. Recycling

5.1 Waste Management Technologies

Waste management technologies refer to the processes and methods used to reduce,
modify, or eliminate waste in a way that minimizes its impact on the environment, human
health, and natural resources. This aims to handle waste efficiently and can be categorized

into various types based on the management approach.
5.1.1 3R Solid Waste Separation
Reduce & Reuse

These are waste management approaches that focus on minimizing waste at its source and
promoting the reuse of items. The strategies aim to reduce the consumption of natural resources and
the pollution caused by solid waste. Today, many countries have begun implementing these

technologies to reduce plastic waste and industrial waste.
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Recycling

Recycling is the process of transforming used materials or waste into new
products with quality equal to or close to their original state, or into entirely new products
that can be reused. This involves reprocessing materials, such as paper, plastic, glass, and
metal, to create new goods. Recycling helps reduce the consumption of natural resources
and energy needed to produce new items. This process is commonly referred to as

"reprocessing for reuse" or simply "recycling."
5.1.2 Waste to Energy

The conversion of solid waste into energy is one of the processes within the 3R
framework (Reduce, Reuse, Recycle). Generally, solid waste can be utilized as an energy source

through 6 main methods, including:

1) Incineration
Incinerator is a method that uses the principle of combustion to destroy or
transform solid waste into gaseous forms, such as carbon dioxide (CO,) and steam (H,0), as
well as non-combustible solid residues like bottom ash and fly ash. A key byproduct of the
incineration process is the thermal energy generated from burning the waste. In addition to
waste disposal, incineration can also recover this heat energy for practical uses, such as

producing hot water, steam, or electricity.

2) Refuse Derived Fuel (RDF)
Refuse-derived fuel (RDF) is a solid fuel produced from municipal solid waste.
Before production, non-combustible materials must be separated. The remaining waste is then
shredded or ground, mixed with a binder, dried, and compressed into blocks or pellets. In
addition, old plastic scraps can also be melted and formed into fuel pellets. RDF pellets can
be categorized into 7 types according to ASTM E-75 standards, depending on the waste

management processes used.
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Image Source: Pollution Control Department
Figure 5-1: Characteristics of Each Type of Refuse-Derived Fuel Pellet and Their

Combustion Systems

3) Anaerobic Digestion

Biogas production through anaerobic digestion is an innovative and highly
efficient method for managing organic waste. This process relies on the biological
decomposition of microorganisms in an oxygen-free environment, which converts organic
waste into biogas primarily composed of methane. This technology not only helps reduce the
volume of organic waste but also provides renewable energy and produces high-quality
organic fertilizer.

Currently, anaerobic digestion technology has been widely developed and
applied at the household, community, and industrial levels. This system has low operational
costs, requires little space, and can generate income from its byproducts, making it an
attractive option for sustainable waste management.

4) Biogas production from sanitary landfill gas occurs in landfills where all types of
solid waste are deposited. However, the primary source of gas is organic waste. Pipes are
installed to vent and collect the biogas produced, which is then utilized. The combustible gas

used for energy is methane (CHg). The figure below presents examples of landfills.
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Figure 5-2: Biogas Production from Sanitary Landfills

5) Conversion of plastic waste into oil (Plastic to Oil)

Plastic waste contains hydrocarbon compounds similar to oil, but with fewer

carbon atoms. For example, diesel has 12-20 carbon atoms, gasoline has 6-12 carbon atoms,

whereas plastics consist of much longer chains with many carbon atoms, depending on the

type of polymer. To convert plastic into oil, these long chains need to be broken down into

shorter chains.

Plastics are usable in oil production, but the output and quality depend on the

source. Clear bottles and food packaging often generate dark, cloudy diesel, while unused

plastic bags produce bright yellow oil, as shown in Table 5-1.

A15199 5-1: Types of Raw Materials and the Resulting Oil Yield

Types of Plastic Resulting Oil Yield
Polyethylene (PE) Excellent
Polypropylene (PP) Excellent
Polystyrene (PS) Excellent
ABS Resin Good
Polyurethane Fair
Polyvinyl Chloride (PVC) Unsuitable
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6) Plasma Arc

Plasma Arc Technology is an advanced energy technology used for the disposal
of various types of solid waste. The principle involves feeding waste directly into a plasma arc
held with extremely high temperatures ranging from 5,000 to 15,000 degrees Celsius. At such
high temperatures, the atoms of the elements composing the waste are broken down,
resulting in complete thermal destruction of the waste. The heat generated can be used to
produce electricity by serving as fuel for boilers, which generate steam to drive power
generation. Plasma arc technology consists of 3 main components: the Plasma Reactor, the
Environmental Control System, and the Power Generation Unit.
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Image Source: Pollution Control Department

Figure 5-3: Plasma Arc Reactor

5.1.3 Composting

Composting is the process of organic material decomposition, such as food scraps,
leaves, or twigs, by microorganisms and small organisms. This process transforms these
materials into natural fertilizer rich in nutrients, which can be used to improve soil quality and
promote plant growth.

Composting can be divided into 3 main types based on the decomposition method
and the materials used, which are:

1. Aerobic Composting
- Uses microorganisms that require oxygen to decompose organic matter
- Requires regular turning of the compost pile to ensure proper air circulation
- Decomposes rapidly (about 1-2 months)
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- Produces high heat, effectively killing pathogens and weed seeds

- Example: Windrow composting

2. Anaerobic Composting
- Uses microorganisms that grow in anaerobic conditions
- Does not require frequent turning, but takes longer than aerobic composting (3-6
months)
- May produce unpleasant odors from gases, such as methane and hydrogen sulfide

- Example: Composting in a sealed drum

3. Semi-Aerobic Composting

- Utilizes both aerobic and anaerobic microorganisms for decomposition

- May require occasional turning to help accelerate the decomposition process
- The composting period is moderate (approximately 2-4 months)

- Example: Vermicomposting or composting in a bin with ventilation holes

Each type of composting has its advantages and disadvantages, depending on the raw

materials used, available space, and the needs of the person doing the composting.
5.1.4 Landfill

Landfilling is the process of waste disposal by burying it in the ground, which is a widely
used method around the world due to its ability to efficiently handle large volumes of waste.
The landfilling process involves burying solid waste in a designated area. Heavy machinery is
then used to spread and compact the waste to reduce its volume. Once compacted, the
waste is covered with a layer of soil and compressed again. This process is done in layers,
alternating between waste and soil layers, to prevent unpleasant odors, reduce the spread of

pests, and prevent the leachate from contaminating water sources.

The impacts of the landfilling process include the anaerobic decomposition of organic
waste, which causes the waste to shrink and release methane (CHg4) gas. This process also
produces leachate, which may contaminate groundwater sources if proper protective

measures are not in place.

Although landfilling is a widely used method for waste disposal, it can have significant
environmental and public health impacts if not properly managed. Therefore, landfilling
operations should be appropriately designed, use standardized technologies, and promote
waste reduction and segregation at the source. This helps minimize the amount of waste that

needs to be landfilled and ensures the most efficient use of resources.

5.2 Packaging Waste Management Packaging waste is one of the types of waste that
continues to increase, especially plastics, paper, glass, and metals. Without proper

management, it can lead to environmental and health problems. Effective packaging waste
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management helps reduce waste, decrease pollution, and optimize resource use. Therefore,
efficient packaging waste management should follow the principles of the 3Rs (Reduce, Reuse,

Recycle), implement appropriate technologies, and promote the circular economy.

EPR Model

Extended Producer Responsibility (EPR)
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Figure 5-4: Extended Producer Responsibility (EPR)

5.3 Waste Utilization

Waste Utilization refers to the process of reusing waste materials in various forms, such as
recycling, reusing, energy recovery, composting, and converting waste into solid fuel, among
others.

The guidelines for reducing and utilizing waste in communities can be implemented
following the waste management steps based on the 3Rs principle: Reduce, Reuse, and
Recycle. The process begins with waste segregation before disposal and ensuring that the
waste can be processed for reuse. Throwing mixed solid waste together leads to
contamination, making it either impossible to recycle or resulting in low-quality recycled

products. Additionally, cleaning the waste incurs high costs.
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Figure 5-5: Examples of Waste Utilization

5.4 Best practices

At present, solid waste management remains complex and lacks systematic integration,
resulting in challenges related to budget allocation, administrative efficiency, and
environmental impacts. Consequently, enhancing the effectiveness of solid waste
management should prioritize the maximization of resource recovery and the reduction of
waste requiring final disposal. The solid waste management approach can be outlined as
follows:

1.Forming clusters of local administrative organizations to enhance waste management
capacity and reduce budgetary burdens

2. Adopting appropriate technologies, such as waste-to-energy conversion, tailored to the
scale of communities: small, medium, or large

3. Establishing integrated waste management centers that also handle hazardous and

infectious waste

Sustainable Environment Research Institute, Chulalongkorn University 143



Curriculum of Sustainable Solid Waste Management in the Tourism Sector

4. Promoting recycling businesses and waste reuse initiatives to reduce the volume of
waste requiring final disposal
5. Fostering public awareness and behavior change for waste separation at the source

to improve overall waste management efficiency

These strategies contribute to a more systematic approach to waste management,

mitigate environmental impacts, and promote the efficient utilization of resources.
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Figure 5-6: Waste Management Guidelines

5.4.1 Food Waste Management

Food waste can contribute to greenhouse gas emissions if not properly managed.
When organic waste decomposes under anaerobic conditions, anaerobic microorganisms
produce methane gas, which is a potent greenhouse gas with a global warming potential

approximately 28 times greater than that of carbon dioxide.

The Food Waste Management Roadmap 2023-2030 aims to support the
achievement of the United Nations Sustainable Development Goals (SDGs), particularly the
target to halve global food waste at the retail and consumer levels, and to reduce food losses
along production and supply chains, including post-harvest losses, by 2030. The roadmap

consists of 2 phases (as shown in Figure 8).
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Figure 5-7: Food Waste Management Roadmap 2023-2030

The utilization of food waste should take into account environmental, social, and
economic benefits, with the following order of priority:

Feeding animals is a method of preserving the nutritional value of food waste while
reducing costs for livestock producers. This approach must consider the specific limitations
and feed standards for different animal types, such as fish, cattle, buffalo, pigs, black soldier

fly larvae, earthworms, as well as zoo and domestic animals.

Industrial uses of food waste aim to retain material value and energy potential, while
enhancing the value of food waste by converting various types into new industrial products.
For example, transforming used cooking oil into biodiesel or soap, and processing mixed food

waste through anaerobic digestion to produce biogas for energy generation.

Composting preserves mineral nutrients by aerobically decomposing food waste to
improve soil conditions and enhance nutrient content for crop production. This process aligns
with the principles of the circular economy and contributes to carbon sequestration in the
soil.

5.4.2 Plastic Waste Management

Plastic waste management in Thailand has been driven by the Plastic Waste Management
Roadmap (2018-2030), which outlines two key goals. The first goal focuses on reducing and phasing
out single-use plastics by promoting the use of environmentally friendly alternatives. This includes
the discontinuation of three types of plastics by 2019 and four additional types by 2022. The
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second goal aims to achieve 100% recycling or beneficial use of plastic waste by 2030 (as shown

in Figure 8).
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Figure 5-8: Plastic Waste Management 2018-2030
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Post-test

1. What is the meaning of Waste Management Technology?
a. The use of technology to generate new waste
b. The use of technology to collect and transport waste
c. The use of technology in waste processing and management for sustainable
benefits

d. The use of technology for waste disposal in landfills

2. Which of the following are the benefits of recycling?
a. Helps reduce the amount of waste in landfills
b. Helps reduce the use of natural resources
c. Helps reduce environmental pollution
d. AUl of the above

3. Which of the following is not a waste-to-energy method?
a. Generating energy from organic waste via biological degradation processes
b. Landfilling waste
c. Producing oil from plastic waste

d. Incinerating waste in furnaces or kilns

4. What materials are used to expedite the decomposition process in waste
composting?
a. Oxygen
b. Water
c. Bacteria and microorganisms
d. Sunlight

5. Composting waste can help reduce pollution from waste, except for which of the
following?
a. Helps increase waste for landfill
b. Helps reduce chemical fertilizer use
c. Helps reduce methane emissions from organic waste landfilling

d. Facilitates organic waste decomposition into compost instead of disposal
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6. Which of the following are examples of waste utilization?
a. Recycling plastic bottles to make new products
b. Incinerating waste to produce energy
. Processing organic waste into compost
d. AUl of the above

7. Which type of waste should not be landfilled?
a. Residual waste
b. Organic waste
c. Hazardous waste

d. Plastic waste

8. When did the Thai government start announcing targets for plastic waste
management?
a. 2018 - 2030
b. 2023 - 2027
c. 2017 - 2028
d. 2020 - 2030

9. How many main types can waste management technologies be divided into?
a. 2 types
b. 3 types
C. 4 types
d. 5 types

10. Which of the following technologies is used to manage organic waste for beneficial
purposes?

a. Solid waste landfill

b. Composting

C. Incineration

d. Recycling
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Module 6

Plastics Reduction and Sustainable Packaging

Description

A study on the issues arising from the use of plastics and unsustainable packaging in
the tourism sector, with a particular focus on the environmental impacts of plastic waste. The
study aims to explore ways to reduce plastic use in tourism-related businesses and promote the
adoption of sustainable and environmentally friendly packaging. It will examine practical strategies
that can be implemented within the tourism industry, as well as approaches for transitioning to
sustainable packaging and managing the plastic supply chain to support sustainable development.
Expectations

The goal is to reduce plastic waste generated by the tourism sector by providing
knowledge and best practices to participants. This aims to foster behavioral change and
operational practices aligned with sustainable development principles, promote efficient
resource use, and support the circular economy in the tourism sector through proper
management of packaging waste to achieve sustainable development in the tourism sector.
Objectives

1. To enable participants to understand the sources of plastic waste and its
environmental impacts

2. To provide participants with knowledge of strategies and approaches to reduce plastic
use in the tourism sector

3. To help participants understand the characteristics of sustainable packaging and how
to select appropriate options

4. To enable participants to comprehend the management of packaging and plastic
supply chains for application in their organizations

5. To raise participants’ awareness of the importance of reducing carbon emissions
generated from packaging
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Pre-test

1. How many years does it typically take for plastic to decompose?
a. 10-20 years

b. 0-70 years
c. 100-1,000 years
d. 5,000 years

2. What is a microplastic?
a. Plastic particles smaller than 5 millimeters
b. Plastic particles smaller than 5 centimeters
c. Plastic particles larger than 5 millimeters

d. Plastic particles larger than 5 centimeters

3. What is the most significant environmental impact of daily plastic use?
a. Enhances the soil's water absorption capacity

b. Accumulation of non-biodegradable plastic waste in the natural environment
c. Helps reduce the use of natural resources in the long term

d. Plastic has no impact on the environment

4. What is sustainable packaging?
a. Single-use packaging that is discarded after one use
b. Packaging made from materials that are reusable, recyclable, or biodegradable
c. Low-cost packaging that can be mass-produced

d. Packaging made from clear plastic materials for aesthetic appeal

5. What is the main reason why plastic is an environmental problem?
a. Plastic takes a long time to decompose.
b. Plastic is inexpensive and easy to use.
c. Plastic is non-reusable.

d. Plastic is a lightweight material.

6. What is the benefit of reducing plastic use in the business sector?
a. It increases product value.

b. It reduces production costs.
c. It reduces the amount of plastic and pollution.

d. It increases the use of synthetic materials.
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7. Which of the following plastics is non-recyclable?
a. PETE plastic (Polyethylene Terephthalate)
b. PVC plastic (Polyvinyl Chloride)
c. EPS plastic (Expandable Polystyrene)
d. PP plastic (Polypropylene)

8. How can plastic waste enter the human body?

a. Through food and water contaminated with microplastics
b. Through direct skin contact

c. Through sunlight reflected through plastic

d. Through respiration

9. Which of the following are environmental problems caused by the plastic supply
chain?

a. The use of fossil fuels in the production process
b. Microplastic contamination in water sources

c. Greenhouse gas emissions

d. Al of the above

10. Which method is most effective in reducing plastic waste?

a. Incineration for plastic waste
b. Reuse and recycling of plastic
c. Single-use plastic

d. Landfilling of plastic waste
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6.1 Problems of Plastic Waste in the Environment

Plastic waste accumulation in the environment often results from consumers failing to
properly separate solid waste, lacking an understanding of recycling processes, and using
improper disposal methods. Plastic waste is frequently landfilled together with other types of
solid waste. Due to its durability and high resistance to compression, plastic occupies more
landfill space than other waste types and takes hundreds of years to decompose. This leads
to excessive costs related to landfill space and causes environmental pollution, thereby

adversely impacting the environment.
6.1.1 Sources of Plastic Waste

The tourism sector is one of the major sources of plastic waste generation, as
tourists often use single-use plastic products, and waste management practices are often
inadequate. The main sources of plastic waste from tourism include:

1. Accommodations and hotels: such as small plastic-packaged toiletries
(shampoo, conditioner, soap), plastic straws, plastic bags, and food containers used in hotels.

2. Restaurants and beverage outlets in tourist attractions: such as plastic cups,
straws, coffee and drink cup lids, foam boxes, plastic food packaging, and plastic bags from
food and product purchases.

3. Beaches and marine tourist attractions: such as plastic bottles and food
packaging left behind by tourists, plastic ropes, waste from fishing and diving activities, plastic
bags, and plastic debris ashore from the ocean.

4. Natural tourist attractions: such as plastic bottles, snack wrappers, packaging
left by tourists, plastic food containers brought into natural areas, and plastic waste discarded
or blown away by wind and water.

5. Travel and transportation: such as plastic bottles and bags used on tour
buses and passenger boats, plastic containers and utensils from airlines, and plastic waste

from snack and beverage packaging during transit.

6.1.2 Environmental Impacts of Plastic Waste

Plastic waste has become a major pollution issue due to the increasing volume of
usage in recent years. Global awareness of this problem is growing, with continuous efforts to
reduce plastic bag consumption. Both the government and private sectors have launched
numerous campaigns aimed at addressing environmental pollution.

Plastic waste has severe impacts on the environment in various aspects: land, water,

and air. These effects extend to ecosystems, wildlife, and human health, as outlined below:
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1. Impacts on Terrestrial Ecosystems
Soil contamination: Landfilled plastic waste can release toxic chemicals into
the soil, degrading its quality and negatively affecting plant growth.
Waste accumulation: Since plastic takes hundreds of years to decompose, it
accumulates in various environments, such as communities, tourist areas, and forests.
Harm to terrestrial animals: Animals may unintentionally ingest plastic

fragments, leading to intestinal blockages and even death.

2. Impacts on Water Bodies and Oceans

Waterway Blockage: Improperly disposed plastic waste can enter rivers, canals,
and the sea, clogging drainage systems and increasing the risk of flooding in urban and
agricultural areas.

Marine Pollution: Plastic debris in oceans poses a serious threat to marine life,
such as sea turtles, seabirds, and various fish species, which may mistake plastic for food,
causing malnutrition or death.

Microplastic Accumulation: As plastic degrades, it breaks down into
microplastics that remain in water sources. These microplastics can enter the food chain
through aquatic organisms and may eventually affect human health.

3. Impacts on Air and Global Warming

Plastic incineration: Burning plastic waste releases air pollutants, such as carbon
dioxide (CO,) and toxic substances, contributing to global warming.

Greenhouse gas emissions: The production and disposal of plastic emit greenhouse
gases, contributing to climate change.

4. Impacts on Human Health

Contamination in Food and Water: Microplastics can enter the human body
through the consumption of contaminated seafood, drinking water, and animal products.

Chemical Exposure from Plastics: Certain plastics, such as PVC or those with
added chemical agents, may release hazardous substances that are linked to cancer or

endocrine disruption.
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Figure 6-1: Examples of Environmental Impacts of Plastic Waste: By Land, By Water, By Air,
and Human Health

6.2 Strategies for Plastics Reduction

Thailand has recognized the importance of plastic waste management, which poses a
significant threat to environmental quality. To address this issue, the country has established
the Plastic Waste Management Roadmap (2018-2030) to guide and monitor continuous efforts,
resolve challenges, and promote long-term sustainability in the country’s plastic waste

management. The roadmap outlines two key objectives as follows:

Goal 1: Reducing and phasing out plastic use by promoting the use of environmentally
friendly alternative materials, as outlined below:

Planned phase-out by 2019 of the following 3 types of plastic:
1) Cap Seal
2) Oxo-Degradable Plastic Products
3) Microbead

Planned phase-out by 2022 of the following 4 types of plastic:

1) Plastic Carry Bags with A Thickness of Less Than 36 Microns

2) Foam Food Containers

Sustainable Environment Research Institute, Chulalongkorn University 154



Curriculum of Sustainable Solid Waste Management in the Tourism Sector

3) (Single-Use Thin) Plastic Cups
4) Plastic straws
Goal 2: Achieving 100% Plastic Waste Utilization by 2030

This goal involves studying and setting clear targets for the proportion of plastic waste to

be recovered and reused. The remaining non-recyclable plastic waste will be properly

disposed of through appropriate methods, such as waste-to-energy incineration.

6.3 Sustainable Packaging in the Tourism Sector

Sustainable packaging in the tourism industry is a key approach to reducing plastic

waste and minimizing environmental impacts, particularly in natural tourist areas such as

beaches, forests, and marine attractions, which are often affected by improperly discarded

packaging waste.

6.3.1 Understanding Sustainable Packaging

Sustainable packaging refers to the packaging designed to minimize

environmental impact. It is guided by the following principles:

Using materials that are naturally biodegradable, such as biodegradable
plastic or compostable packaging

Reducing the use of single-use plastics and shifting to materials that can
be reused or recycled

Improving production processes to enhance resource efficiency and
reduce greenhouse gas emissions

Utilizing alternative materials to plastic, such as recyclable paper, glass, or

metal

Facts about Bio-PET and Biodegradable Bioplastic

Bio-PET (Bio-based Polyethylene Terephthalate) is a type of plastic
partially made from bio-based materials such as sugarcane or corn.
However, it still requires the same recycling processes as conventional
PET.

Certain types of bioplastics, such as PLA (Polylactic Acid), are
biodegradable under appropriate conditions. However, some bioplastics

still require specific industrial composting processes.

6.4 Execution Guide for Businesses in the Tourism Sector

The tourism industry can play a vital role in reducing plastic waste by adopting

environmentally friendly approaches. Key strategies include:

1. Reduce the Use of Single-Use Plastics

- Eliminate the use of plastic bags, straws, bottles, and disposable plastic containers.
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- Replace them with environmentally friendly materials such as cloth bags, paper
straws, or containers made from bagasse.
- Encourage customers to bring their own water bottles and cloth bags instead of using

plastic.

2. Use Sustainable and Recyclable Packaging
- Use packaging made from natural materials, such as bamboo, banana leaves, or
recycled paper.
- Provide refill stations for soap, shampoo, and lotion in hotels instead of using small
plastic bottles.
- Support refillable packaging to reduce plastic waste.

3. Promote Waste Separation and Recycling
- Set up designated waste separation points at establishments, such as hotels,
restaurants, and tourist sites.
- Provide information to customers on how to separate plastic waste and how it can be
reused.
- Collaborate with organizations or companies involved in plastic recycling to ensure

proper utilization of waste.

4. Collaborate with Environmentally Friendly Suppliers
- Choose products and materials that come without plastic packaging.
- Source goods and equipment from companies with clear policies on plastic reduction.

- Promote the circular economy by supporting the use of recycled plastics.

5. Raise Awareness and Educate Tourists
- Provide signs or informational materials about plastic reduction in business operations.
- Organize activities such as “Plastic-Free Day” or “Beach Clean-up Day” to encourage
participation.
- Offer incentives to customers who bring their own reusable containers, such as

discounts on beverages for those who bring their own cups.

6. Adopt Innovations in Plastic Management
- Utilize biodegradable packaging technologies, such as bioplastics or PLA (Polylactic
Acid).
- Support smart packaging solutions that help reduce waste and improve efficiency.

- Implement 3D printing to minimize excess plastic use in the production process.

6.4.1 Recommendations/Options for Adopting Eco-friendly Packaging

- Use refillable water bottles instead of single-use plastic bottles
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- Replace foam and plastic containers with alternatives made from bamboo

fiber, banana leaves, or paper

- Eliminate plastic wrapping for hotel amenities, such as toothbrushes and

soap

6.5 Managing Plastic Supply Chain

Plastic supply chain management is a key approach to reducing the environmental impact

of plastic waste. It focuses on managing plastic materials throughout their entire life cycle: from

production and distribution to usage, disposal, and recycling.
Sustainable Plastic Supply Chain Management Strategies

1. Plastic Reduction

- Promote the use of alternative materials, such as recycled paper, slass, or

metal, instead of plastic

- Reduce the use of single-use plastics, such as plastic straws and plastic bags

2. Plastic Reuse & Recycle

- Support refill and reuse packaging systems

- Use easily recyclable plastics, such as PET and HDPE, instead of hard-to-

recycle plastics

3. Post-Consumer Waste Management

- Develop efficient waste separation and recycling systems

- Provide dedicated bins for plastic waste to reduce contamination

- Support Extended Producer Responsibility (EPR), encouraging producers to

participate in managing waste from their own products

4. Circular Economy in Plastic Supply Chain

- Reduce the use of single-use plastics and switch to recyclable plastics

- Establish a Take-Back System to increase reuse
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6.6 Sustainability of Packaging

The sustainability of packaging is a key approach to reducing environmental impact,
focusing on designing and developing packaging that minimizes the use of natural resources,

reduces waste, and can be reused or recycled.
Types of Sustainable Packaging

1. Packaging from Recyclable Materials
- Made from materials that can be recycled, such as PET (Polyethylene
Terephthalate) and HDPE (High-Density Polyethylene)
- Reduces the use of virgin plastics and increases the proportion of recycled
content
2. Reusable Packaging
- Includes refillable packaging, such as water bottles that can be refilled
multiple times
- Food containers and fabric bags designed for repeated use
3. Biodegradable Packaging
- Made from bioplastics or PLA (Polylactic Acid), which are derived from
plants like corn or sugarcane
- Can decompose under suitable environmental conditions
4. Packaging from Renewable Materials
- Uses materials from renewable sources such as paper from sustainably
managed forests or bamboo
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