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ABSTRACT

Southeast Asia confronts mounting waste management challenges owing to rapid urbanization,
burgeoning population, and industrial expansion. The region's surging waste output necessitates
effective, sustainable management strategies. Thus, the imperative for well-trained personnel equipped
to tackle these issues cannot be overstated. Technical and Vocational Education and Training (TVET)
stands as a linchpin in shaping the workforce, propelling economic growth, and fostering social
development globally. Its pivotal role in solid waste management (SWM) extends beyond immediate
benefits, crucially fostering sustainable development, curbing environmental degradation, and advancing
a circular economy. By imparting requisite knowledge and skills, TVET programs not only contribute to
cleaner environments but also underpin economic prosperity and social welfare.

This report focuses on implementing TVET programs for Solid Waste Management across Cambodia,
Thailand, and Vietnam. It meticulously assesses the preparation, execution, and efficacy of these
initiatives. Starting with a synthesis report and subsequent individual reports from partnering institutions
including Royal University of Agriculture (RUA), University of Heng Samrin Thbongkhmum (UHST), Chiang
Mai University (CMU), Maejo University(MJU), Hue University of Agriculture and Forestry (HUAF), and
Thai Nguyen University of Agriculture and Forestry (TUAF). The document delineates TVET's preparatory
stages, training commencement, and trainee feedback collection.

The report showcases the outcomes of TVET courses conducted between March and October 2023,
attended by 273 diverse trainees, predominantly comprising students (45%), farmers (29%), and industry
professionals (16%). Pre- and post-surveys indicated an average satisfaction rate of 92%, accompanied by
significant enhancements in trainees' knowledge levels. Partners' experiences highlighted pros such as
efficient university resource utilization and addressing the burgeoning interest in waste treatment.
Conversely, challenges including remote location hindrances, time constraints, limited awareness, and
fundraising hurdles were identified.

Proposed strategies aim at fortifying training quality and sustainability. These strategies encompass
curriculum refinement, technological integration, flexible learning modules, expansive outreach, diverse
funding models, ongoing evaluation, and collaborative networking. The outlined strategies aim to fortify
the effectiveness and sustainability of TVET initiatives, fostering environmental sustainability and a skilled
workforce in Southeast Asia.

KEYWORDS

Agricultural Waste, Biogas, Cambodia, Compost, Organic Waste, Solid Waste Management, Southeast
Asia, Technical and Vocational Education and Training (TVET), Thailand, Vietnam
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1 Introduction

Southeast Asia faces escalating challenges related to waste management due to rapid
urbanization, population growth, and industrialization. The region's increasing waste generation
demands effective and sustainable management strategies. Thus, the importance of well-trained
personnel equipped with the expertise to handle these challenges cannot be overstated.

Technical and Vocational Education and Training (TVET) holds a crucial position in shaping the
workforce, driving economic growth, and fostering social development in nations across the
globe. The significance of TVET in solid waste management (SWM) extends beyond immediate
benefits. It plays a pivotal role in fostering sustainable development, mitigating environmental
degradation, and promoting a circular economy. By equipping individuals with the necessary
knowledge and skills, TVET programs contribute not only to cleaner environments but also to
economic growth and social welfare.

This report belongs to the Activity 3.4 “the implementation of TVET programs on Solid Waste
Management in partners including Royal University of Agriculture (RUA), University of Heng
Samrin Thbongkhmum (UHST) in Cambodia, Chiang Mai University (CMU), Maejo University in
Thailand, and Hue University of Agriculture and Forestry (HUAF) and Thai Nguyen University of
Agriculture and Forestry (TUAF) in Vietnam.

Specifically, this report meticulously reviews the preparation, implementation, and effectiveness
of TVET courses. Also the advantages and disadvantages encountered during the Solid Waste
Management TVET implementation across Cambodia, Thailand, and Vietnam were presented.
Beyond the assessments, the report endeavors to propose sustainable strategies to ensure the
enduring efficacy and sustainability of TVET programs in contributing towards environmental
sustainability and the development of a skilled workforce.

2 TVET preparation

Pre-implementation in Technical and Vocational Education and Training (TVET) involves several
crucial steps to ensure the successful planning, design, and readiness of the program or initiative.
Here are steps that partners of project conducted for the pre-implementation in TVET.

» Needs Assessment and Analysis: Organize meetings and consultations to identify topics,
specific skill gaps, industry demands, and the requirements of the target population.
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Setting Objectives and Goals: Define precise objectives and goals for the TVET program
that align with identified needs and effectively address skill gaps.

Curriculum Development: Create comprehensive training materials integrating both
theoretical knowledge and practical skills relevant to the industry.

Resource Allocation: Allocate necessary resources such as facilities, equipment, teaching
materials, and qualified instructors to ensure their availability and sufficiency for
effective training delivery.

TVET Training Delivery: Initiate the training process for trainees according to the
designed curriculum and program structure.

Collect Trainee Feedback: Gather feedback from trainees to monitor the training's
quality and identify areas for improvement.

Continuous Improvement of TVET Training: Utilize trainee feedback and ongoing
assessments to enhance the quality and effectiveness of the TVET program continually.

3. TVET implementation

cMu

Table 1. TVET courses conducted at University partners of the SWAP project

Biogas technology: | 16th
principle, design, | July 42 34 8 0 0
and operation 2023

MJU

Waste utilization
non degree | March
module;  Organic | - April 60 13 27 2 16
waste treatment | 2023
technology

HUAF

Agricultural waste
utilization into | 17-18
organic  fertilizer | May 36 23 4 5 0
for crop | 2023
production
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::/:/aasss?;cation and 18-21
TUAF . Sep 72 4 0 2 64
organic waste
2023
treatment
g?c:rt;zg::on for 10-
RUA . Mar- 44 31 4 0 0
Sustainable 23
Agriculture
2
Introduction to Sz 14
USTH  Solid Waste OcEc) 19 19 0 0 0
Management 2023
Total 273 124 43 9 80

From March to October 2023, 6 partners of the project in Cambodia, Thailand and Vietnam
conducted 7 TVET courses for 273 trainees from different backgrounds, in which students were
124 (accounting 45%), following by farmers (29%) and industry sector (16%). Government sector
and free workers made up an equal propotion (3%).

3%

= Undergraduate students /graduates = Enterprise/Industry sector = Government sector

Farmers m Others (e.g. Office worker, jobless)

Figure 1. Trainees' background

3. Participant feedback

Pre- and post-surveys conducted in TVET courses garnered positive feedback from participants.
On average, 92% of the trainees expressed satisfaction with the course, citing its benefits in
enhancing their knowledge and skill set, as illustrated in Figure 2. The comparison of knowledge
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levels before and after the training also exhibited a positive shift among trainees. For instance,
at TUAF, the knowledge levels surged from approximately 2 (indicative of a low level) in pre-
survey to around 4 (indicative of a high level) post-training, as detailed in the TUAF report.

100.0
90.0
80.0
70.0

60.0
50.0
40.0
30.0
20.0
100 I
00 ™= I
CMU MJU

HUAF TUAF UHST RUA

B lowest M Low Medium High mHighest

Figure 2. Knowledge and skill gained from the training

Moreover, an encouraging aspect was the willingness of over 90% of the trainees to apply and
disseminate the acquired knowledge in their daily lives or workplaces, as depicted in Figure 3.

100
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80
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60
50
40
30
20
10

0 |

CMU MJU HUAF TUAF RUA

M lowest HLow Medium High mHighest

Figure 3. Willingness to apply what learned from TVET courses
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4. Advantages and Disadvantages of TVET

Through report of partners, some of pros and cons for TVET implementation were
summarised.

Advantages

» Utilization of University Resources: University partners have available human and
facility resources which can enable the development and delivery of comprehensive
TVET courses, utilizing expertise and infrastructure for effective practical training.

» Addressing Emerging Interest in Waste Treatment: The growing interest in waste
treatment topics like biogas and composting presents an opportunity for TVET. Training
programs can cater to this demand, preparing individuals with practical skills in a niche
yet vital sector.

Disadvantages:

» Challenges with Remote Location: Partners face difficulties due to the remote location
of universities, hindering onsite participation. To overcome this, implementing hybrid
courses (simultaneous onsite and online) can enhance accessibility and engagement.

» Time Constraints and Diverse Trainee Requirements: Partners reported challenges with
varying trainee requirements and limited time. Addressing this could involve extending
training periods or offering tailored modules to accommodate diverse needs.

» Limited Awareness and Dissemination: TVET programs focusing on waste topics are
relatively new in the region. To address this, extensive promotion and dissemination
efforts are necessary to reach a wider audience, increasing awareness about these
courses and their significance.

» Fundraising Challenges for Long-Term Sustainability: Securing funding for TVET
programs poses a challenge. Collaboration with stakeholders, including industries and
local governments, is pivotal for sustainable funding. Partners should actively seek
alternative funding sources and leverage existing connections with industry and
governmental bodies.

In summary, while TVET related to waste topics presents numerous opportunities, addressing
challenges such as accessibility, diverse trainee needs, limited training time, awareness, and
funding requires strategic planning, collaborative efforts, and innovative approaches to ensure
effective implementation and long-term success.

6. Enhancement of Training Products and Sustainability and Long-Term Future
of TVET at partners of the projects
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Enhancing Training Products and Ensuring Long-Term Sustainability of TVET at partner
institutions involves leveraging advantages and addressing challenges in a strategic manner:

Curriculum development and enhancement:

> Continuous Review and Update: Regularly assess and update training materials and
curriculum to align with industry standards, technological advancements, and emerging
trends.

» Industry Collaboration: Foster partnerships with industries to understand their evolving
needs and integrate practical, hands-on training that reflects real-world scenarios.

» Skill Specialization: Develop specialized modules or certifications within TVET programs
to address specific industry needs, such as waste management or renewable energy
technologies.

Technology Integration and Innovation:

» Utilize Advanced Tools and Technology: Incorporate modern teaching tools, simulation
software, and e-learning platforms to enhance the learning experience and provide
access to remote learners.

> Embrace Digital Learning: Develop online resources, webinars, and interactive modules
to cater to diverse learning styles and facilitate self-paced learning.

Flexibility and Customization:

> Modular Training Programs: Offer modular courses or flexible schedules to
accommodate diverse trainee requirements and allow learners to tailor their learning
paths.

» Personalized Learning: Implement adaptive learning strategies that personalize training
based on individual skill levels and learning preferences.

Outreach and Promotion:

> Targeted Marketing and Promotion: Expand promotional efforts through targeted
advertising, workshops, industry conferences, and partnerships with community
organizations to increase awareness.

> Engage Stakeholders: Collaborate with local communities, government agencies, and
industry stakeholders to disseminate information about TVET programs and their
benefits.

Sustainable Funding Models:

> Diversified Funding Sources: Explore various funding avenues such as public-private
partnerships, grants, corporate sponsorships, and endowments to establish a stable
financial base.

> Long-Term Sustainability Planning: Develop sustainable financial models and
fundraising strategies that focus on both short-term needs and long-term goals.
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Monitoring and Evaluation:

> Assessment and Feedback: Regularly evaluate the effectiveness of training programs
through feedback from participants, industry partners, and trainers. Use this feedback
to make necessary improvements.

> Quality Assurance: Implement quality assurance mechanisms to maintain the standard
of training programs and ensure continuous improvement.

Collaboration and Networking:

o Partnership Expansion: Strengthen collaborations with other educational institutions,
industry bodies, and governmental organizations to exchange best practices, share
resources, and create a network of support.

By implementing these strategies, training institutions can improve the quality and relevance of
their training programs, increase participation, and ensure their sustainability in the long run.
Regular assessment, adaptability, and responsiveness to the evolving needs of industries and
learners are critical for the success of TVET initiatives.
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1 Introduction

Chiang Mai University (CMU) was founded in January 1964, under a Royal Charter granted
by His Majesty King Bhumibol Adulyadej. CMU is the first provincial university in Thailand, based
onthegovernment’spolicyandtheobjectivesofthenorthernpeople,as a center foracademic and
occupational knowledge in order to benefit the region and the country as a whole. This
university is a place for knowledge collection, studies, research, and knowledge transfer
according to academic freedom based on morality and academic excellence, application and
transfer, and arts and culture development. Upon these missions, CMU has engaged in the
setting up of courses and trainings for different groups of students. Though the Technical and
Vocational Education and Training (TVET) degree is not awarded directly under the current CMU
regulation, training for the trainees who need to have the practical skill for particular
professions has been strongly supported by the university.

In order to fulfill CMU mission and fully reap the benefit of collaborating in SWAP,
Department of Environmental Engineering, as a main contributor of the project, has organized
the TVET course entitled “Biogas technology: principle, design and operation” on the 16th July
2023. This training is designed specifically for the people who already have fundamental
knowledge in the biological waste treatment and want to be able to properly design and
operate the anaerobic system, especially for biogas production.

2 Preparatory Process and Participant Statistics

In order to set the TVET topic that was both compatible with the trainee’s needs and
utilization of TVET materials developed in the SWAP project, the organizing team at CMU had
held a meeting and came up with the selection criteria. The first criteria was that the topic
needed to be relevant to the expertise of the Department of Environmental Engineering
lecturers so that the training would be as effective as possible. The topic also needed to be in
line with the problems related to waste/solid waste in Thailand. This second criteria was set to
draw interest from the prospect trainees and also to ensure that the trainees would gain benefit
from the training either for their current works or the opportunity to be hired by the relevant
companies/organizations, which is the main objective of the TVET program.

As one of the main core strengths of the lecturers lies in the area of waste utilization and,
in particular, waste to energy, and the fact that organic waste has been high in the agenda for
the responsible organization in Thailand to tackle, the TVET topic “Biogas technology: principle,
design and operation” was well suited all set criteria. To widely attract the interested trainees,
dissemination of the course was done through CMU’s Lifelong Education
(https://www.lifelong.cmu.ac.th) and details of the TVET course, which are translated from the
Thai version of the Training Course Opening Request Form, are presented as follows:
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THE TRAINING COURSE
BIOGAS TECHNOLOGY: PRINCIPLE, DESIGN AND OPERATION

1. General Information

1.1 Course name: Biogas technology: principle, design and operation
1.2 Organized by: Department of Environmental Engineering, Chiang Mai University,
Thailand

1.3 Responsible person
Name-Surname: Assistant Professor Dr. PATIROOP PHOLCHAN

Position: Head of Environmental Engineering Department, Faculty of Engineering
Tel: 66-53-944192 Ext. 108
Email: patiroop@eng.cmu.ac.th

1.4 Numbers of trainees: 42 trainees

1.5 Target trainees: Current undergraduate students with the background of fundamental
biological waste treatment and people who are already working in the field of waste treatment
and utilization.

2. Specific information of the course

2.1 Principles

Biogas technology is a technology for transforming organic matter, both in solid and liquid
forms under anaerobic conditions, into biogas. With methane as the main component, biogas
is flammable and can be used to generate heat through direct combustion or for electricity
production. Biogas technology plays a significant role in the sustainable management of organic
waste and various biomass sources from industrial facilities and the agricultural sector.

Although the use of biogas technology is relatively widespread in Thailand, especially in
industries using raw materials derived from agriculture, the complexity of diverse microbial
activities in the reactor poses challenges for system designers and operators. Fluctuation of the
system performance results in the biogas not being produced to the full potential of the
feedstock and the treatment efficiency is lower than the expected level. This training program
is crucial for imparting practical knowledge to environmental engineers and system operators,
enabling them to properly design and effectively utilize biogas technology in various
applications.

2.2 Objectives

After the completion of this course, trainees will be able to appropriately design and
operate the biogas production system according to the sound theory.

2.3 Structure of the course

The total course duration is 7 hours, divided into lectures, case studies and practices.
Schedule of the course is shown in the following table:
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Sections Topics Activities | Duration Instructors
(hours)
1 Degradation mechanism of Lecture 1 Asst. Prof. Dr. Patiroop
organic substances under Pholchan
anaerobic conditions.
2 Suitable operating Lecture 2 Asst. Prof. Dr. Patiroop
conditions for /Practice Pholchan

microorganisms in the
biogas producing reactor.

3 Types of anaerobic reactor. Lecture 1 Asst. Prof. Dr. Patiroop
Pholchan
4 Design, case studies and Lecture 3 Asst. Prof. Dr. Patiroop
practice for the design of /Practice Pholchan and Mr.
anaerobic reactors. Nuttakorn Towiwek*

*Mr. Nuttakorn Towiwek is an expert environmental engineer, who has been involved in the design
and operation of various biogas systems for industries and farms both in Thailand and abroad. He is also
an alumni of the Department of Environmental Engineering, CMU and still frequently works with the
Department in conducting the research and professional works.

2.4 Course Evaluation
1) Participants must complete a post-training assessment with a score of at least 70% tobe
considered as having successfully completed the training.
2) Participants must complete a course satisfaction assessment after the end of the course.
Those who have successfully completed the aforementioned evaluations will be awarded
with the certificate issued by the Department of Environmental Engineering under the
Sustainable Solid Waste Management and Policies (SWAP) supported by ERASMUS+.

3. Keywords and the course overview

3.1 Keywords
Biogas technology; Design; Operation; Wastewater; Biomass

3.2 Course overview

This course is for disseminating the knowledge in the area of biogas technology. Activities
comprise both lecture and practice sessions covering anaerobic degradation mechanism, design
and operation of anaerobic systems. Trainees are expected to be able to properly design the
biogas system and maintain the stability of the system through the appropriate operating
practice.
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4. Application period and time

Open of application: 28" June 2023 (at 08:30)

Close of application: 10t July 2023 (at 16:30)

Application can be done via cMuU lifelong education website
https://www.lifelong.cmu.ac.th.

5. Payment period

The training fee is waived for the current CMU students. Other participants need to pay
the training fee to CMU (600 Baht each) by the 10t July 2023 (at 16:30).

6. Training period; format and location
Training period: 16" July 2023 at 09:00-17:00

Training format: Onsite
Location: A third-floor lecture room of the Department of Environmental Engineering,

Faculty of Engineering, Chiang Mai University

7. Announcement of training results: 215 July 2023

8. Source of the course budget
Organization of the course is done using the materials developed in the SWAP project under
the support of ERASMUS+.

9. Contact person(s)

1) Assist. Prof. Dr. Pimluck Kijjanapanich

Tel: 053-944192
Email: pimluck@eng.cmu.ac.th

2) Assist. Prof. Dr. Patiroop Pholchan
Tel: 053-944192
Email: patiroop@eng.cmu.ac.th

10. Applicant qualifications

1) Current or graduated students of the Environmental Engineering Department.
2) Designers or operators of the biogas systems.

11. Application documents

Current students:Student ID. Graduates: Copy of transcript
Designer and users of the biogas systems: Supporting letter from the company
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3. Pre and Post-training Evaluation of TVET courses

e At the end of the training course, the trainees must do the examination (post-test) for
evaluating skill acquisition and competency after TVET programs at CMU. For the
examination, the trainees have to design the biogas reactor according to the provided
conditions and got a score of at least 70%. For the training course on 16 July 2023, 37
(88%) of the trainees past the examination from the total of 42 trainees

e This training course has only post-evaluation because this training is designed

specifically for the people who only have fundamental knowledge in the biological waste
treatment and do not know how to design the biogas unit. Thus, it was insignificant to
do the pre-test about how to design the biogas unit.

e CMU's efforts in tracking graduates' success and career progression

Department of Environmental Engineering has set up the communication channel via
Line application for all participants. This channel was intended to be used for; distributing
all relevant materials/issues, e.g. training course handouts, information regarding the
certificate, etc.; for all participants to ask questions related to their application of the
knowledge learnt during the course and for tracking participant’s progress after attending
the training course.
e Bridge between TVET programs and industry-specific career pathways

This TVET course is intended for the participants who wish to be able to properly design
and operate the biogas system. These skills are very important for the environmental or
other related engineers as biogas technology has been strongly promoted by industrial and
governmental sectors as a tool to manage and utilize wastes throughout the country. For
the training course on 16th July 2023, 8 trainees were from the industry sector who are
working on the topic related to biogas production.

4. Advantages and Disadvantages of TVET

The organized TVET course helps to merge academic theory with the practical skill in the
area of biogas system design and operation for the trainees. The training course is an important
stage for the Department of Environmental Engineering to extract the knowledge gained from
the research and link it with professional engineering practices. Through the real design and
operation examples of the biogas systems with different kinds of wastes together with the case
studies, trainees can effectively learn and practice to have the required skills. This, along with
the high demand for the skillful personal in the biogas technology, will enable the trainee to
perform the important engineering tasks and should help to enhance the opportunity for them
to either get promoted or employed in the future.

Overall, the trainees were satisfied with the training, instructors, and the contents provided
on the course. They were confident that their knowledge and understanding about the biogas
systems after training had been improved and able to apply knowledge of biogas technology on
their work.
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There were suggestions for subjects the participants would be interested in after this
course. These topics include biogas upgrading, solid waste management, and other wastewater
treatment systems. These suggestions would be included in consideration for the offering topic in
the future.

The only disadvantage of TVET for CMU would be caused by the location of the university.

As CMU is in the very northern part of Thailand, participants could be discouraged by the travel
that they have to make. Considering that almost all the major industrial estates are located in
the middle part of the country, CMU’s TVET course could miss out on numbers of prospected
trainees. To overcome this obstacle, the hybrid course (simultaneous onsite and online) can be
considered. The content specific for the participants in the area, such as the technology for the
specific food industries or farms, should also attract the participants who live or work in Chiang
Mai’s proximity. In addition, other TVET courses also have the potential to be offered. As the
contents of the developed materials from SWAP project are quite various, choosing the
appropriate course according to the need at the time should be another interesting strategy.

5. Enhancement of Training Products at CMU

In the first CMU’s TVET course, the SWAP’s training material entitled “Bio-waste treatment”
was adopted. This particular material was very useful as it provided some necessary
fundamental information for anaerobic digestion. The material was vigorously enhanced by
combining with those offering in-depth contents of the design and operation aspects of the
biogas system. Also, to aid the practice activity of the course, case studies were included. These
case studies were obtained from the real cases that both instructors, i.e. Asst. Prof. Dr. Patiroop
Pholchan and Mr. Nuttakorn Towiwek, had involved in the research, design and operation
processes of biogas systems used in different industries and animal farms. Some specific, but
frequently occurred operational problems were also explained. These actual problems,
requested to be addressed by the participants who worked for a partner industry during the
material preparation step, effectively helped to captivate the attention from all the participants
during the training course.

6 Sustainability and Long-Term Future of TVET at CMU

Assisted by the CMU platform of the lifelong education, in which the training course (basic,
reskill, upskill and advanced courses) can be officially offered and the unit and workforce
specifically assigned for this task by the Faculty of Engineering, CMU, the sustainability of CMU’s
TVET can possibly be maintained. Some disadvantages and obstacle, though, still need to be
addressed as described in Section 4. The hybrid course could be considered to increase the
numbers of participants from other parts of the country. The content specific for the
participants in the area should also attract the participants who live or work in Chiang Mai’s
proximity. New and in-demand TVET courses, according to the need or agenda of the
governmental organizations and private sectors, should also help to get the activity going in the
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long run. The governmental organization partners will be of particular useful as they can also
help to subsidize the training fee for the interested participants.

Appendix

Figure 1. training activities
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Feedbacks from participants

TRAINING

Usuandiznavsy Type of trainee

42 responses

@ i Student

@ waavit Staff from industry sector

lavnsfinausueseeuanuenando 1raining content meets expectations

42 responses

®5
@4
28.6% ®:3
92
[ B

ssznanlunsfinausuiiauonnzan The duration of training is appropriate

42 responses

o5
40.5% 04
®3
[ ]
o1
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aauiuazadnsaiflnausufiamnzan Training locations and equipment are appropriate
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sEmsuaraluuunisiinavusudaauissanisizaus Training methods facilitate learning.
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[ ]
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LECTURER
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KNOWLEDGE AND UNDERSTANDING
GAINED FROM TRAINING
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How beneficial is the knowledge and
understanding from the training to you?

Able to disseminate/transfer/use
knowledge gained

Confidence and being able to apply
knowledge Biogas technology

Knowledge and understanding after training
Compared to before attending
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1 Introduction

Introduction to Maejo University

Maejo University (MJU) is among the leading universities in Thailand with the curricula centered
on agriculture is the oldest agricultural institution in the country. It was founded in 1934 as the Northern
Agricultural Teachers Training School and restructured and renamed several times until it gained the
status of a public university in 1996, known as Maejo University. There are a total of 15 faculties, 3
collages and 5 university enterprises. The number of full-time staff and students are 1,399 and 15,106
people. Currently, MJU hosts 12,851 undergraduate students, 601 master’s students and 153 Ph.D.
students. MJU has the mission to educate students to have academic and professional knowledge, to
expand opportunities for the disadvantaged to pursue higher education and promote lifelong learning
for people of all levels, to create and develop innovations and knowledge in various disciplines,
especially in agriculture, and applied sciences for learning and technology transfer to society and to
expand academic services and cooperation nationally and internationally.

Being a prominent institution specializing in agricultural training and education, MJU is
committed to promoting sustainability. In 2022, the university achieved a national ranking of 11th and
an international ranking of 157th out of 1,050 global institutions, showing its outstanding performance
and growth. MJU has allocated significant financial resources to remodel its infrastructure, facilitating
the implementation of the GO Eco (Green, Organic, and Ecological) Campaign on campus. This campaign
encompasses various initiatives aimed at enhancing waste management, water management, and
transportation within the campus and neighbouring communities in the near future. Given MJU's status
as a prominent agricultural research hub, a significant number of MJU researchers actively engage in
activities that generate agricultural waste and by-products. It is imperative for these researchers to
recognize the adverse environmental impacts of their research endeavors and work on enhancing their
waste management practices. Furthermore, there is an opportunity for researchers to elevate their
awareness and potentially reshape their research methodologies to align with sustainability principles.
Collaborating with partners to implement circular economy concepts, for example, is a promising

avenue. Also, the graduates require access to a comprehensive training program to bolster their
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prospects of employment in the environmental sector. Equipping students with a sound understanding
of solid waste management is essential not only for MJU's benefit but also for the neighbouring

communities to achieve environmental sustainability.

Objectives and importance of Technical and Vocational Education and Training (TVET)

The highly trained and skilled informal workers and graduates are urgently needed for
organization, policymakers, implement, and enforcing the policies that allow to improve
upon environmental sustainability through better and effective solid waste management. MJU T-VET
courses aim to bridge the gap between education and the job market, ensuring that students are well-
prepared for productive and successful careers in waste management. The objectives are;
1. To equip students with practical, hands-on skills and competencies that are directly relevant
to solid waste management.
2. To prepare individuals for the job market by providing them with the skills and knowledge
needed to excel in solid waste management
3. To instil a lifelong learning mindset encouraging individuals to continue updating their skills
and knowledge throughout their careers and make education more accessible to a wider
range of individuals.
Participants who undergo this TVET program will receive the following benefits upon completion:
Knowledge: Learners will acquire knowledge in agricultural waste management with value addition.
Think and Do: Learners will possess practical skills that can be effectively applied in their own
agricultural settings, creating real benefits.
Lifelong Learning: Participants will have the capacity for self-improvement and development, building

upon the knowledge they have gained.

Name of TVET training courses at MJU and targeted audience of TVET trainings developed from the
SWAP project

Regarding to the developed TVET materials, two topics that MJU organizes are;
1) Solid Waste Characterization and Sorting

This subject is a crucial step for solid waste management and the data obtained can be
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further applied for the evaluation of the effectiveness of the collection waste system, the design for
waste recycling and waste treatment process and also the economic and investment for waste
management business.
2) Bio-waste Treatment

The topic of biotreatment is also of significant relevance in Thailand, given the country's
abundant sources of organic waste and food waste. The production of by-products such as compost and
biogas through bio-waste treatment processes has attracted substantial attention and generated
economic advantages.
This T-VET course is designed specifically for the graduates, alumni, local authorities and people who
have a keen interest in upskilling and reskilling to enhance their expertise in waste management.

2 Preparatory Process and Participant Statistics

Overview of the preparatory process at Maejo university for TVET programs

In order to align the TVET topic with the trainees' needs and leverage the TVET materials
developed in the SWAP project, the organizing team at MJU conducted a meeting and established
selection criterion. The first criterion was that the topic should closely match the expertise of the staff
from program in environmental technology and biotechnology to maximize the training's effectiveness.
Additionally, the topic had to address recent issues related to waste/solid waste in Thailand and
agricultural waste management which aligns with MJU's area of expertise. This was aimed at generating
interest among potential trainees and ensuring that the training would be beneficial for their current
roles or enhance their prospects of employment with relevant companies/organizations, which is the

primary objective of the TVET program.

Customization of training programs based on Maejo university standards and participant needs

Here is the customization of MJU T-VET programs.

1. Needs Assessment:
MJU Conducted surveys and interviews with students, graduates, alumni and

communities to understand their specific knowledge gaps and expectations. MJU SWAP staff
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analysed the university's existing curriculum and standards in environmental studies to
identify areas where additional training is required.
2. Curriculum Development and accreditation:

MJU customized the non-degree T-VET course content to align with university
standards and curriculum. The T-VET course needed to get approval from university board
before getting the permission to open and get accreditation.

3. Resources preparation:

The instructors prepared and provided course outline and teaching materials.
4. Assessment and Feedback:

The organizers prepared and implemented regular assessments to gauge participants'
progress and understanding. All feedback were collected from participants to make
continuous improvements to the program.

5. Certification:
Apart from accreditation, the certificates of achievement upon successful completion

of the course, in accordance with university standards.

Information about the implementation of the TVET (time, venue and participants)

MJU organised two T-VET courses on agricultural waste utilization and organic waste
Treatment. The first waste utilization non degree module was organized on site at Faculty of
science , Maejo university with the total of 32 trainees in 10-12th March 2023. Targeted
trainees are on Farmers, alumni, students, office worker, business owner, jobless. The second
one was co-organized with farmers and organic farm networks with the title of organic waste
treatment technology on the 5 th April 2023. Number of trainees are 28 and they are organic

farmers network, community enterprise and business owner.
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Waste utilization non degree Organic waste treatment
module technology
Venue Faculty of Science, Maejo university On-site, Hotel in Chiangmai
Content Composting Composting technology

Biochar application
Bakery from waste
Online platform for business

Materials Hand-outs on composting process, Hand-outs on composting process
biochar application and bakery

Duration 3 days 1 day

Target group Farmers,alumni,students,office Organic farmers network, community
worker, business owner, jobless enterprise, business owner

Participant 32 28

statistics

3 Post-training Evaluation and Career Pathways

Following the training course, participants are required to employ a post-test aimed at assessing their
skill acquisition and competency in TVET programs at MJU to achieve a minimum score of 80%. Results
of the course will be assessed using the pre- and post-tests. At least 80% improvement in the score of the
post-test compared to that of the pre-test is required for a trainee to be considered as “satisfaction” and
will receive a certificate. Satisfaction of trainees on the course will be evaluated. In the training course
held on 10-12t March, 2023, all trainees successfully passed the examination and gave high satisfaction.

Participants

= Farmer = Business owner Student
= Office worker = Goverment officer = Jobless = Bussinessowner = local entreprise = organic farmer
Participants attended waste utilization Participants attended organic waste
non degree TVET module treatment technology TVET short course
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MJU's efforts in tracking graduates' success and career progression by setting up the
communication channel via Line application and email lists for all participants. These channels
was intended to be used for; distributing all relevant materials/issues, e.g. training course
handouts, information regarding the certificate, etc.; for all participants to ask questions related
to their application of the knowledge learnt during the course and for tracking participant’s

progress after attending the training course.

Bridge between TVET programs and industry-specific career pathways

This TVET course is intended for the learners who wish to be able to have knowledge
and understanding of various technologies for repurposing agricultural waste materials to
create benefits and to possess skills in utilizing agricultural waste materials in different forms to
generate advantages and value-added products. MJU establishes partnerships with relevant
industries and employers. These partnerships can involve regular communication, collaboration
on curriculum development, and opportunities for industry professionals to engage with
students. It can be the work-based learning that allow students to gain practical, real-world
skills and make connections within their chosen agro-industry and local government. We will
ensure that TVET programs offer certifications and credentials that are widely recognized and
valued by employers in the target industry. More than 58 % of trainees attending the first MJU
TVET were already employed and working in the area related to the waste utilization, while
100% of trainees attending organic waste treatment short course were already in the position

of employment.

4 Advantages and Disadvantages of TVET
Advantages of TVET implementation at Maejo university

1. Practical skills: TVET programs emphasize practical skills and hands-on training on
agricultural waste management which in one of MJU strength.

2. Employability: TVET trainees have a higher rate of employability as they possess skills

that are in demand in the job market.

Page | 32

The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect
the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained
therein.



Co-funded by the
Erasmus+ Programme
of the European Union

2am SWAP

. . . Sustainable solid WAste management and Policies

3. Faster entry into the workforce: TVET programs are usually shorter in duration than
traditional academic programs, allowing trainees to enter the workforce more quickly.

4. Hands-on learning: TVET encourages hands-on learning, which can be more engaging
and effective for certain types of learners.

5. Affordability: TVET programs can be more cost-effective than traditional higher

education, making education more accessible to a broader range of individuals.

Disadvantages specific to MJU's context and how those disadvatages were/will be addressed.

1. Lack of Academic Depth: TVET programs may not provide the same depth of theoretical
knowledge as traditional academic programs, which could be a disadvantage in some
professions. More knowledge can be uploaded to MOOC or online learning platform for further
information.

2. Teacher Qualifications: The quality of TVET programs can vary, and the qualifications of
instructors may not always meet the desired standards. This can be solved by collaborating with
MJU staff from other departments or sending the instructors to be upskilled.

3. The limitation of location: The location of the Maejo university is located in the very
northern part of Thailand. As a result, some participants could not join the onsite course. To
overcome this obstacle, the hybrid course (simultaneous onsite and online) can be considered.

5 Enhancement of Training Products at MJU

MJU approach to updating and enhancing training materials by update and integrate new
methodology, new technologies and tools relation to agricultural waste utilization and
management. MJU also planned for continuous professional development opportunities for
trainers to be reskilled so that update advance knowledge and broader skill are enhanced.
Co-finding and collaboratives with organization, local communities or third party are also in the

plan for training enhancement to allow practical skills and hands-on training.

6 Sustainability and Long-Term Future of TVET at Maejo university
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To address the sustainability aspects of the TVET courses, including strategies for
ensuring their continuity and long-term impact, MJU will collaborate with industry partners or
local communities to provide employment opportunities for graduates. The integration of
entrepreneurship and business development skills to promote self-employment will be added
into T-VET course to ensure jobs creation and stimulates economic growth and to align with
circular economy concept. As MJU has great connection with local municipality and local
communities through university activity and academic service, we will promote and support the
capacity building for local training institutions to sustain and deliver the courses and also
implement the course with relevant government policies and initiatives to secure ongoing
support. Simultaneously, it is essential to sustain relationships of participants while conducting
data collection and analysing and organizing the database. Moreover, public-private investment
is another important driving force for T-VET sustainability. It demonstrates that the
effectiveness of public-private partnerships is one of the key successes for PR and gain more

interests to broader community.

7 Appendix
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KangastnaAlulagdoudadou AtU:3NENMAEns UKBNENasulld 1dsanonssu Module dHSU
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Course for Reskill Upskill/Module Credit bank/augnsuas)

sw [ swadeatoms

w3uANSA 10 -12 DUIA 2566 HANFOSINATUTAZAVNI0ADU ANKINENMAAS UKINENEBNUTS TaJafionssy Module HEUMSWULNAUINATUTAZIA:USANSSUINUASIIASL:ANSIUIUMS
156U§0300630 (Short Course for Reskill Upskill/Module Credit bank/aUnnsuns) tufibdo Module NSTBUSTBBGINTAQIHITENIMSINLOS BoUSNOLIUGIY MSHIOTEEINMWIRD
USuUsORUIMWUROGU MiswATTUBMISIWaIiLYarURY3aqMYMISINUOS tamsKAARRRFUMWIA:AWLNIaqsEay Jonus:avAtiadamsausuWuuaBRs:duGLINAUTAH
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Link for T-VET activity

: https://secretary-science.mju.ac.th/wtms newsDetail.aspx?nlD=27115&lang=th-TH

Trainer’s learning: level of knowledge /learning and level of experience on the topic

Each question is rated on a scale from 1 to 5, with 1 representing the lowest and 5
representing the highest score. The summary of the evaluations is presented as illustrated in

44 4%
® dnn 189
® 1520
® 2125
® 26-30
® 3140
® w0 dly

Trainees background

Figure 6to 8

® e male
® »q female
® wny unspecified

Gender
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Satisfaction of PR

-

Satisfaction of training service

&

® »onvlge  Highest
@®n High

@ hwnaw Medium
@ vau Low

@ vauvlan Lowest

® :nnvlan  Highest
®:nn High

® Ywnare Medium
@ oo Low

@ \ouilan Lowest

® :nnvian Highest
®:n High

@ thunarw Medium
® oo Low

@ vavvian Lowest

Satisfaction of materials and equipment

=

Satisfaction of contents and knowledge acquired

Figure 7. Levels of satisfaction with the training course.

® :nnilaa  Highest
®:0n High

@ dhwnarw Medium
@ iou Low

@ vauvviae Lowest

L 4

Satisfaction of training period

=

® :nnlam  Highest

@®:nn High
@ dhwnaw Medium
@ riou Low

@ vovvian  Lowest

® :nnilan Highest

® 0 High
@ dwnaw Medium
@ ou Low

@ rooviaa Lowest

Satisfaction of trainers’ knowledge and performance

-

@ :nnilan
®:nn
® thunaw
@ vau
® vovviaa

Highest
High
Medium
Low
Lowest

Satisfaction of location and facilities

)

® nnvlan
®:nn
® hunaw
@ iiov
@ rvavilan

Highest
High
Medium
Low
Lowest

Satisfaction of utilizing the acquired knowledge for future
careers or practical implementation
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@ wnvlam  Highest
®nn High

® thunaw Medium
® ou Low

@ uooviae Lowest

® 1nviga  Highest
®un High
@ wnaw Medium
@ vau Low
@ vauilaa Lowest

Level of knowledge before training Level of knowledge after training

Levels of knowledge before and after the training.
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1 Introduction

In accordance with the Decision No. 124/CP of Viethamese Government Council, Hue
University of Agriculture and Forestry (HUAF) was founded in August 1967. HUAF’s missions are
to conduct undergraduate and graduate training programs, to carry out research and to transfer

technology in Central Vietnam and throughout the country.

HUAF tries its best to become as the prestigious university. Additionally, HUAF makes
great efforts in training to provide localities and enterprises with qualified human resources. It
is highly appreciated as a good center in science and technology to contribute the development

of socio-economic to the whole country in integration tendency.

With above-mentioned missions, HUAF has been conducting the short-term training

courses for the different targeted groups based on the demands of labour market. The

Technical and Vocational Education and Training (TVET) is considered as a non-academic
training course at our university which provides the practical skills for the particular professions

to meet the social requirements in capacity improvement for employees.

In the framework of SWAP project, the TVET course titled “Agricultural waste utilization
into organic fertilizer for crop production” has been organized on 17-18th May, 2023. This
course serves the farmers, households, employees who are working in NGOs, government

organizations, private enterprises as well as the graduates who are interested in this topic.

1 Preparatory Process and Participant Statistics

Preparatory Process:

Based on the society needs of training, the TVET training topics were identified
and discussed in the meeting between SWAP team and HUAF’s leaders. In order to prepare the
delivery of TVET course well, SWAP team held a meeting with the leaders of HUAF to discuss

arrangement of facilities and human resources before the delivery of TVET.

After identifying the TVET training topic, the SWAP team and HUAF’s leaders discussed

to select where the TVET training will be implemented and who will deliver the TVET. The
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following diagram shows preparatory of TVET delivery.

Needs assessment

Training topic selection

-Set up the location of training

-Selection of trainer

Delivery of TVET

Feedback evaluation (pre-
post-training)

Improvement of TVET

Name of TVET course: Agricultural waste utilization into organic fertilizer for crop production
Objectives: To provide general and in-depth knowledge about the process to make organic
fertilizer from agricultural wastes and use it for crops in a safe and sustainable manner.
Prerequisites: Not applied.
Methodology: Handout, lecturing, practice, group discussion
Assessment:

e Presentation results from group discussion

e Report

e Direct evaluation in practice
Trainer: the staff of Department of Crop Science and SWAP team
Venue: Department of Crop Science and Centre for Agricultural Research and Services, Hue
University of Agriculture and Forestry.
Number of participants: 36 participants (9 participants from government agency and private
enterprises, 4 lecturers and 23 from graduates)
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Time: 17-18" May 2023
Training contents:

Chapter Content Hours
A Theory part 8.0
Chapter 1 | The overview and situation of using agricultural wastes for 1.0
organic fertilizer in Vietham
1.1. The situation of agricultural wastes in Vietnam 0.1
1.2 Using of agricultural wastes for organic agriculture in 0.2
Vietham
1.3 Situation of organic fertilizer production in Vietnam 0.3
1.4 The role of organic fertilizer 0.2
1.5 Group discussion and assignment 0.2
Chapter 2 Principles and methods how to make agricultural wastes 5.0
into organic fertilizer
2.1 Classification of organic fertilizer 0.5
2.2 The physicochemical basis of the composting process 0.5
2.3 Controlling the composting process 0.5
2.4 Traditional organic fertilizer production process 1.5
2.5 Industrial organic organic fertilizer production process 1.0
2.6 Evaluation on quality of organic fertilizer 0.5
2.7 Group discussion and presentation 0.5
Chapter 3 How to use organic fertilizer for crops 2.0
3.1 Use of organic fertilizers to improve soil properties 0.5
3.2 Use of organic fertilizers in nurseries 0.3
33 Use organic fertilizers for crops: food crops, vegetables,... 0.7
3.4 Group discussion and presentation 0.5
B Practise part 8.0
1 Preparation, classification of wastes for organic fertilizer 2.0
2 How to make wastes into organic fertilizer 4.0
3 How to apply organic fertilizer from wastes for crops 2.0
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2 Pre and Post-training Evaluation of TVET courses

The pre and post-training evaluation questionnaire was distributed to the participants who
joined in TVET after ending the TVET. The questionnaire includes two parts in which the first part
is to evaluate the degree of understanding of the different topics before the start of training and
the second part is to evaluate the degree of understanding of the different topics after the
training. The evaluation results indicated that the rate of participants answered “clearly
understand” and “understand more clearly” after the training is quite high for all training topics
meanwhile the rate of participants answered “not clearly understand” and “quite understand”
before the training is high for all training topics. The rate answered “willing to apply what they
learned”, “satisfied the training course” and “the training course provided enough knowledge for
practice” is 92% (see the annex).

3 Advantages and Disadvantages of TVET

Once the TVET participation, the learners are able to combine the practical skills and academic
knowledge as well as update the advance techniques in their jobs. Especially, the graduates have
more opportunities to enhance employability in future. Moreover, HUAF contributes the
workforce development in Central Vietnam in particular and in the whole country in general.
However, HUAF is located in the central Vietnam which is far from the North and South Vietnam
therefore it’'s more expensive travel. Moreover, in the initial period of TVET delivery, it’s is
difficult to involve in learners as many as possible. We need more time to strengthen the
cooperation between HUAF and enterprises.

4 Enhancement of Training Products at HUAF

HUAF will always update new knowledge, new technologies through the close collaboration
between HUAF and industry enterprises or joint research development with foreign institutions
aimed at updating and enhancing the training materials. In Vietnham, we have incorporated
School of Environmental Sciences and Technology’s research and technological advancements in
training programs. Additionally, we give more opportunities for the trainers to join the training
programs so that they can improve their capacities in the field of agricultural waste utilization
and management.

5 Sustainability and Long-Term Future of TVET at HUAF

Strategies deployed by HUAF for sustainable TVET programs:
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e Cooperating with Government and private industry partners is the way to sustain the
TVET. Form that, we build the joint research in the development of the new technologies
so that the trainers can update the knowledge and enhance the training materials. The
employees from private enterprises is the potential learners for TVET to improve their
capacity in jobs.

e Integration of TVET in HUAF's long-term educational vision is one of the sustainability
strategies. TVET is considered the compulsory course being equivalent to the internship
course in the academic training programme.

e The diversification of TVET training topics is the way to meet the labour market needs
aimed at TVET sustainability.

6 Appendix

Photos
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Bachelor Student of HUAF Nguyen Vn Bio ,.K'—‘ r‘;&'—‘
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“SWAP_TVET _ Agricultural waste utilization into organic for crop production™ “Date& Place: 17-18th May 2023 _HUAF™
~ DPomvi/Coquan Hg va tén Ky tén Ky tén
(Institution) (Full name of Participant) (Signature) (Signature)
17/52023 1 023
Bachelor Student of HUAF Trén Pirc Loc ﬁ"
Bachelor Student of HUAF Hb Anh Binh b [&th
L Fid .
Bachelor Student of HUAF Nguyén Thanh Vuong ’_jL/ d[/
Bachelor Student of HUAF Lé Hoang Diéu Trinh s T
Bachelor Student of HUAF Poan Thj Bich Diém ) ;
4 Qv Dican
Bachelor Student of HUAF Hira Van Niém HNom Noswn
Bachelor Student of HUAF Nguyén Sang 5’@?, wgy,
Bachelor Student of HUAF Lé Huy TP “Hve
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Hoi Nong dén tinh Thira Thién Hué Hoang Pire Pat / // / /.u/‘
Chi cyc Trong trot va Bao vé thuc vat N — " q_
tinh Thira Thién Hué Huynh Thj Tam Thay s gd
Chi cuc Trong trot va Bao vé thuc vat S s
tinh Thira Thién Hué P v = e
Céng ty Vipesco Hb Thi Ha Duyén /\Z\J} /@«Lk
Lecturer of HUAF Hb Lé Quynh Chéu /’ﬁr ; /‘é:’
Lecturer of HUAF Tran Thj Anh Tuyét /Wlk @/w
Lecturer of HUAF Truong Thij Diéu Hanh W’/’ /UJ‘_/
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(Institution) (Full name of Participant) (Signature) (Signature)
17/5/2023 18/5/2023
Bachelor Student of HUAF Pham Phudc Quy Sl Q%i’
Bachelor Student of HUAF Cép Kim Dat Pt (941/
Bachelor Student of HUAF Lé Thi Hoii Chiic [\t Cﬁy‘/
A4
Bachelor Student of HUAF L& Hoang Nhu Ngoc i
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Bachelor Student of HUAF Nguyén Vin Hung b(“_‘j M
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“SWAP_TVET_ Agricultural waste utilization into organic fertilizer for crop production™ “Date& Place: 17-18th May 2023 HUAF™

~ Pom vi/Coquan B ~ Hovatén Ky tén 2t R X e
(Institution) (Full name of Participant) (Signature) (Signature)

3¢
17/5/2023 1
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Survey results

The pre-training evaluation results

Overview of the use of agricultural by-products
and organic fertilizers in Vietnam
® Knownothing
Not clearly understood

B Quite understand

W Understand

M Clearly understand

B Understand more clearly

Principles and methods of composting agricultural
waste into organic fertilizer

® Knownothing
Not clearly understood
B Quite understand

B Understand

M Clearly understand

W Understand more clearly
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The post-training evaluation results

Practice

® Knownothing

5% Not clearly understood

B Quite understand
W Understand
M Clearly understand

W Understand more clearly

Overview of the use of agricultural by-products and
organic fertilizers in Vietnam
B Knownothing
Not clearly understood
B Quite understand
B Understand
H Clearly understand

B Understand more clearly

Principles and methods of composting agricultural
waste into organic fertilizer

B Knownothing
Not clearly understood

B Quite understand

50% 50%

B Understand
H Clearly understand

B Understand more clearly
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Apply organic fertilizezs to plants

B Knownothing
Not clearly understood
B Quite understand
B Understand
H Clearly understand

B Understand more clearly

Practice

B Knownothing
Not clearly understood
B Quite understand
B Understand
H Clearly understand

B Understand more clearly

Willing to apply what they learned

HYes
No

M No Answer
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Satisfied with the training course

M Yes
No

® No Answer

The traning course provided enough knowledge for
practice

W Agree
Disagree

® No Answer

Reactions on the training course

M The training session was
good. If | have the
opportunity, | will
participate in the next
training sessions

® Organize more training
classes
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2.1.

Introduction

Thai Nguyen University of Agriculture and Forestry (TUAF), founded in 1969, stands as a
leading institution in the realm of fisheries, aquaculture, agriculture, forestry, rural
development, environmental and natural resource management in Vietnam. It also holds a
prestigious reputation in Southeast Asia. Our main campus, nestled in Thai Nguyen City,
Vietnam, spans over 100 hectares. The university comprises 8 Faculties, 2 Institutes, 8
Centers, and 8 Offices.

In the context of Vietnam's evolving environmental landscape, the need for comprehensive
training in solid waste management has emerged as a pressing concern. Rapid urbanization
and industrialization have led to increased waste generation, necessitating proficient skills
and knowledge to tackle this issue effectively.

Recognizing this urgent need and under the Sustainable Solid Waste Management and Policy
Project (SWAP) funded by the European Union, TUAF has initiated Technical and Vocational
Education and Training (TVET) programs tailored explicitly for diverse groups. These
programs aim to bridge the gap between theoretical understanding and practical application
concerning waste management practices.

These specialized TVET initiatives cater to a broad spectrum of stakeholders, including
students pursuing academic careers, non-academic sector (farmers seeking sustainable
agricultural practices, and governmental offices engaged in waste regulation and
management). The fundamental objective of these programs is to enhance participants'
expertise in waste classification and organic waste treatment methods.

By targeting a diverse audience, TUAF's TVET programs play a pivotal role in fostering a well-
equipped workforce capable of addressing the multifaceted challenges of solid waste
management in Vietnam. These initiatives not only empower individuals with essential skills
but also contribute significantly to environmental sustainability and the nation's efforts to
combat escalating waste-related issues.

Preparatory Process and Participant Statistics

Preparatory Process

The preparatory process for Technical and Vocational Education and Training (TVET)
programs at TUAF involves several key steps to ensure effective planning and execution.
Here is an outline of the preparatory process:
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Needs Assessment and Analysis: TUAF conducts a thorough needs assessment to identify
the specific demands and requirements for TVET training in solid waste management. This
involves analyzing industry trends, assessing skill gaps, and understanding the needs of
various stakeholders such as students, farmers, and governmental offices regarding waste
management.

Curriculum Development: Based on the needs assessment, TUAF design a curriculum for the
TVET program. The curriculum includes theoretical foundations, practical training modules,
and hands-on exercises focused on waste classification and organic waste treatment.

Resource Allocation and Planning: TUAF identifies and allocates necessary resources for the
successful execution of the TVET program. This includes securing facilities, equipment,
teaching materials, and qualified instructors specialized in waste management practices.

Stakeholder Engagement and Collaboration: TUAF establishes partnerships and
collaborations with relevant stakeholders, including governmental bodies, local
communities, industries, and non-governmental organizations to conduct the training. These
partnerships foster support, resource sharing, and alignment with industry standards,
ensuring the program's relevance and effectiveness.

Development of Training Materials and Resources: TUAF develops comprehensive training
materials, handbooks, manuals, and resources tailored to the TVET program's objectives.
These materials aim to facilitate learning and serve as reference guides for both instructors
and participants.

2.2. Delivery of TVET trainingTUAF conducted TVET
training on waste classification and organic waste

MW Local
treatment for non-academic participants including 64 governmental
farmers, 2 local government, 2 free workers and 4 officals

W Farmers

graduate students in Pac Nam, Bac Kan province from
18-21/9/2023

M Free workers

Tuition fee of the training were covered by the fund Graduate students

of Bac Kan Province People Committee.

Trainers: Dr. Nguyen Duy Hai, Ms. Duong Minh

Figure 1. Participants' position

Ngoc
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TVET course for non-academic trainees
CLASSIFICATION AND TREATMENT OF RURAL SOLID WASTE

Objectives:
- Be able to identify and classify types of wastes appropriately

- Understand what compost is and what the benefits are

- Select appropriate materials for composting

- Build a compost heap

- Agricultural wastes-derived compost application
Prerequisites: Not applied.
Methodology: Handout, lecturing, practice, group discussion
Assessment:

e The evaluation will include practical assessments, participation in discussions, and a final
knowledge assessment.
e Active engagement in hands-on sessions and discussions will be considered.
Trainer: Staff of Faculty of Environment and SWAP team at TUAF

Venue: Pac Nam, Bac Kan province

Number of participants: 72 participants (2 participants from local government agency, 64
farmers, 2 free workers and 4 graduates). Participants were divided into two classes

Time: 18-19/9 and 20-21/9/2023

Training duration: 2 days for each class

Training contents Hours
Theory part 8.0
Part 1: The overview of using agricultural wastes-derived compost in Vietham 1.0
The status of solid wastes and waste management policy in Vietnam
Definition of composting
Type and situation of compost products in Vietnam
Using of compost for crop in Vietnam (How compost is used?).
Group discussion and assignment
Part 2: Principles and methods how to build up compost 5.0
Classification of agricultural waste and others
The physicochemical basis of the composting process
Controlling the composting process
Building a compost heap
Evaluation on quality of agricultural wastes-derived compost (pH, OM,
NPK)
Group discussion and presentation
Part 3: How to use agricultural wastes-derived compost for crops 2.0
Use of agricultural wastes-derived compost to improve soil quality
(nutrients and organic matter).
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Using compost to help combat some plant diseases and suppress weeds
Practical tips for on-farm production and farmers
Group discussion and presentation
Practical part 8.0
Preparation, classification of agricultural wastes for compost-making
How to build a compost heap
How to apply agricultural wastes-derived compost for crops

3 Pre and Post-training Evaluation of TVET courses

Pre- and post-evaluations were administered to TVET participants to gauge the effectiveness and
quality of the program. The collected data was used to assess the impact of the training.
Continuous monitoring and assessment through participant feedback were crucial in identifying
areas for improvement and ensuring the program aligned with its objectives.

The pre-survey findings revealed that 65% of participants had not previously engaged in solid-
waste-related training (see Figure 2). Their initial knowledge about waste classification, policies,
regulations, and organic waste composting was at a level 2 (indicating a low level of knowledge).
Following the training, there was a significant improvement in participants' understanding, with
their knowledge level rising to a high level (rated at 4 and 5, indicating a proficient mastery of the
topic). For a detailed analysis of the pre- and post-training feedback, please refer to the annex.

Anh chj d3 tirng tham gia cac khoa tap huan/dao tao lién quan dén chat thai rén chua?/ Have you
participated in solid waste-related trainings?

65 responses

®Cs
@® Chua

Figure 2. Percentage of trainees participating in solid waste-related training

The post-survey findings indicated that all participants provided positive feedback regarding the
TVET training organized by TUAF, with all respondents rating the program above 3 on the Likert
scale (O: totally disagree and 5: totally agree).
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Use organic fertilizers for plants

Assessing quality of fertilizers after
composting

Temperature and humidity of the compost
pile

Mixing ratio of materials for composting

Materials for composting

Popular practices in waste treatment in
Vietnam

The policies and regulations in the
implementation of waste classification at...

0 1.00 2.00 3.00 4.00 5.00

Waste classification

0.

o

M Post-training survey M Pre-training survey

Figure 3. Pre- and post-training survey on knowlege of trainees

Notably, 98% of participants rated it as highly agree (4) or totally agree (5), showcasing
strong endorsement. The average Likert assessment for trainee satisfaction exceeded 4.5
(see Figure 3).

How did the course you attended meet
your initial expectations?

How would you rate training materials
(slides, handouts, etc.) that are clear and
streamlined, easy to follow

Do you think you can put the knowledge
and skills you learned and practice into
practice?

The training has enhanced my
understanding of waste management

The training content is relevant and useful
to your needs and local demand

445 45 455 46 4.65 47 4.5

Figure 4. Satisfactory assessment of trainees about the training course.
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4 Advantages and Disadvantages of TVET
Advantages

» Equipment/Facility Provided from the Project: TVET programs were benefited from the
support of SWAP project and TUAF on providing equipment and facilities. This enables
hands-on training and practical skill development in a real-world setting.

» Materials Assessed: Quality teaching materials and resources are accessible within TVET
programs, aiding in comprehensive learning. These materials contribute to a well-
structured curriculum and enhance the educational experience.

» Qualified Lecturers: TVET programs usually employ experienced and knowledgeable
instructors who bring expertise and practical insights into the classroom. Qualified
lecturers facilitate effective learning and skill transfer to trainees.

Disadvantages:

» Limited Practice Time: Despite the availability of facilities, time constraints within TVET
programs may limit practical training opportunities. Trainees might not have enough
hands-on practice to fully develop their skills.

> Diverse Trainee Requirements: Trainees in TVET programs often come from varied
backgrounds with different skill levels, learning paces, and prior experiences. Meeting
the diverse needs of all trainees can be challenging, potentially leading to gaps in
individual learning experiences.

5 Enhancement of Training Products at Hue University of Agriculture and
Forestry

TUAF's approach to updating and enhancing training materials involves a multi-faceted strategy.
Firstly, we prioritize collaboration with industries to co-create cutting-edge curricula that align
with the dynamic needs and emerging trends within various sectors (two MoU was signed during
the SWAP to support students in practical internship, collaboration in training and recruitment).
This collaborative effort ensures that our training materials are not only up to date but also
directly applicable and in sync with industry demands.

Furthermore, we will continue to infuse our training materials with the latest knowledge,
methodologies, and technological innovations, ensuring that our trainees are exposed to state-

of-the-art practices and developments.
Page| 60

The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect
the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained
therein.



Co-funded by the
Erasmus+ Programme
of the European Union

2am SWAP

. . . Sustainable solid WAste management and Policies

In addition to these initiatives, TUAF continually seeks other avenues to enhance our TVET
training products. We invest in faculty development programs, ensuring our educators remain
informed and equipped to deliver high-quality and relevant instruction. Moreover, we engage in
regular evaluations, soliciting feedback from stakeholders to refine and improve our training
materials, making them more effective and responsive to evolving needs.

Through these concerted efforts, TUAF remains dedicated to providing top-tier TVET training
materials that empower our learners with the knowledge, skills, and practical expertise necessary
to excel in their respective fields.

6 Sustainability and Long-Term Future of TVET at Thai Nguyen University of
Agriculture and Forestry

Some strategies and suggestions to ensure the sustainability and long-term success of TVET
programs at Thai Nguyen University of Agriculture and Forestry (TUAF) include:

» Continuous Industry Engagement: Establishing ongoing dialogues and partnerships with
industry representatives ensures that TVET programs remain aligned with industry needs.
Regular consultations, advisory boards, and industry-focused workshops provide insights
into the latest trends, skill requirements, and technological advancements.

» Quality Assurance Mechanisms: Implement robust quality assurance measures to
monitor and evaluate the effectiveness of TVET programs. Regular assessments, feedback
mechanisms from students and industry partners, and benchmarking against industry
standards help maintain and enhance the quality of education imparted.

» Adaptability and Flexibility in Curriculum: Maintain a flexible curriculum that can swiftly
adapt to changes in industry practices and technological advancements. Agile curriculum
frameworks enable the integration of new skills, emerging technologies, and innovative
teaching methodologies.

» Professional Development for Instructors: Provide continuous professional development
opportunities for TVET instructors. Workshops, training sessions, and exposure to
industry practices ensure that instructors remain updated with current industry trends,
thereby enhancing their ability to deliver relevant and contemporary education.

» Technology Integration in Training: Embrace the use of technology within TVET
programs. Incorporate digital learning platforms, simulation tools, and virtual
laboratories to enhance practical learning experiences, preparing students for the
technological demands of modern industries.
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» Community Engagement and Outreach: Engage with the local community and relevant

stakeholders to foster support and participation in TVET programs. Community
involvement in project-based learning, internships, or apprenticeships not only enhances
practical learning but also strengthens ties between education and industry.

» Research and Innovation Initiatives: Encourage and support research and innovation
within TVET programs. Promote student-led research projects, innovation hubs, and
collaborative initiatives that address industry challenges, fostering an environment of
creativity and problem-solving.

By implementing these strategies, Thai Nguyen University of Agriculture and Forestry (TUAF) can
further strengthen its TVET programs, ensuring their sustainability, relevance, and alignment
with the evolving needs of industries and the broader community.

7 Appendix

Photos of TVET training for farmers and local government staff
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Survey results
Gidi tinh (Gender)
71 cau tra loi

@® Nam
® N
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Knowledge before training Knowlege after training

dguyén liéu dé 0 phan hiu co/ Materials for composting
St dung phan bon hitu co cho céy trong/Use organic fertilizers for plants

72 cau tra I6i Sir dung phan bon hitu co cho cay trong/Use organic fertilizers for plants
72 cau tré I5i
30
40
o 0 34 (47,2%)
18 (25%)
20
10
9 (12,5%)
2(2,8%) 10
0(0%) 0(0%) 1(1,4%)
0 o .
0 1 2 3 4 5 0 4 2
72 cau tré loi
a0
30
30 31 (43,1%)
20
20
. 10
- 3(4,2%)
6 (8.3%) 0(0%) 0(0%)
0 0
[ 1 2 3 4 5 0 1
Nhiét 46 va d6 &m cla ddng 0/ Temperature and humidity of the compost pile Mhiét ¢ va d6 8m cla déng 0/ Temperature and humidity of the compost pile
72 cautra I " 72 ciutrd I
30 40
30
20
20
10 1
7 (9.7%) N [?%J 2(28%
0
0
3 1 2 3 4 5 ‘ 0 !
]
Panh gia chat lugng phan sau U /Assessing quality of fertilizers after composting Panh gid chat lugng phan sau U /Assessing quality of fertilizers after composting
72 céu tré loi 72 céu tré I
= 30 (41,7%) 4
30
20
17 (23.6%) 20
10 11 (15,
— 10
7(8.7%) %
6,9% 2028%) 0 (0%) 1(14%)
0 0 I :
[ 1 2 3 4 5 0 1
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1 Introduction

University of Heng Samrin Thbongkhmum (UHST), a public university established in 2016, is to contribute
to building human resource in response to job markets and social needs, as the core part of the
Rectangular Strategy Phase 4 for improving public services to best serve the interests of the people and
nation building. UHST provides the public with education, research, and community development and
social services with the focus on Science, Technology, Engineering and Mathematics (STEM). UHST offers
Vocational and Professional Training (TVET), Associate’s and Bachelor’s Degree Programs, which comprise
of four faculties and three institutes with 26 programs. As of academic year, 2022-2023, UHST hosts total
of 56 full-time staff, 29 contractual staff and 1,178 students (727 females). The university jointly
implemented the SWAP project. It was a crucial aspect that the project developed TVET materials, which
were the results of the project intervention. The material products were used for the students studying
in the TVET program. The course was also applied using the SWAP equipment. Based on the SWAP project,
one topic of the development of TVET material has been integrated into the curriculum of the TVET
program, namely Introduction to Solid Waste Management. This course was integrated into the 2-year
student of the agronomy skill, 2nd semester of the TVET program. This course is a new development, and
it was accredited in March 2023 by the university management. It was implemented for 2 weeks, starting
on 29 September 2023 with 19 TVET students. To support the university’s curriculum, UHST has been
implementing this course for TVET students at the Institute of Vocational and Professional Training of the
university as targeted groups based on the demands of labour market. TVET is considered as a non-
academic training course at our university which provides the practical skills for the particular professions
to meet the social requirements in capacity improvement for future employees.

2 Preparatory Process

The course of Introduction to Solid Waste Management aims to provide both basic knowledges of solid
waste management and practical tasks on type of wastes. Examples of solid waste collection and sorting
in Cambodia context are then explained along with the practical exercise. Activities and possible on-site

4

Feedback
evaluation

practices are also included. The following is the preparatory process:

y

Delivery of
TVET

4

-Approved
TVET course

(pre-post-
training)

Educational

material
development
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2.1.1 Prerequisites

There is no prerequisite required. The course is considered as the basic knowledge for solid waste
management.
2.1.2 Learning outcomes

After completion of the course trainees will be able to:
e Understand the basic concept of solid waste management
e Properly sort the mixed solid waste into different type of wastes
e Assess the impact of solid waste management in the environment

2.1.3 Learning contents

e Introduction to solid waste management

e Type of waste

e Issues of waste management

e Urban waste management

e 3R principles

e Regulations and legal framework for solid waste management

2.1.4 Delivery method and duration of the training

The training requires 8 hours per week (2 weeks, totally 16 hours). Schedule of the training is shown in

Table 1.
Table 1. Training Schedule

Weeks Time Delivery methods
1 8.00-08.30 Pre-test
Lecture:

e Introduction to solid waste management
e Type of waste

08:30-16:30
e Urban waste management
e Issues of waste management
e 3R principles
2 Practical exercise:
08:00-12:00 e Regulations and legal framework for solid
waste management
13:30-16:45 Group presentation
16.45-17.00 Post-test
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3 Pre and Post-training Evaluation of TVET courses

A pre-test survey to find out the level of waste management of 19 TVET students at the University
of Heng Samrin Thbongkhmum (UHST), Tbongkhmum province was conducted. The written
questionnaires were focused on evaluation of introduction to waste management course in
UHST. The recycling facility was generally well supported, with predominantly positive recycling
attitudes and self-reported recycling behaviour indicated for students. As conclusion, the survey
conducted shows that the students are ready for recycling activities if the recycling facilities are
provided and accessible to them. The results of the pre-test also showed that most of the
students (70%) did not know how to manage waste properly. When asking a question about a
new course on introduction to waste management, 86.4% of the TVET students wants to have
this course in their curriculum. The module expanded understanding of the subject area of the
most student, 55.6% of them is strongly agreed (Figure 1).

Understanding of the subject area

60.0% 55.6%

50.0% 44.4%

40.0%
30.0%
20.0%
10.0%

0.0%
Strongly agree agree neutral Disagree Strongly
disagree

Figure 1: Understanding of the subject area

At least 83% of the learning activities for this module improvement is required for a trainee to be
considered as “Very good” (Figure 2). The most interesting part of this modules: waste separating, 3R
programme and how to separate waste into different categories, 3R programme, waste identification
from 1-6 for hardly or easily way in waste recycling, definition of waste management, and waste
management and landfill. When asking students on the course material is well-presented, 56% of the
students said it was very good, while 33% is acceptable (Figure 3). It means that the lecturer is trying to
presented with the general concept of waste management in the context of Cambodia, together with the
existing experiences.
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Well-organized material Well-presented material
acceptable
M very good 11%
good very good
W good 33% 56%

M acceptable

poor
M very poor
mvery good mgood M acceptable [ poor Hvery poor
Figure 2: the course material is well-organized Figure 3: Course material is well-presented

When asking students on the course material is well-explained, 44% of the students said it was very good,
while 39% is Good (Figure 4). The explanation of each course content is very crucial for students
understand the basic information and knowledge on waste management including types of waste, urban
waste management, particularly the issue of waste collection.

Well-explained material

M very good

M good

M acceptable
poor

M very poor

Figure 4: Course material is well-explained

100% of the students understand the content in-depth offering in the course, and 100% of them said that
the course is valuable for working sector in the field of solid waste management. After the training, the
students gain skills and knowledge improved and satisfied ‘probably yes’ (83.3%) and ‘definitely yes’
16.7% (Figure 5).
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Skill and knoweldge improved

90.% 83.3%
80.%
70.%
60.%
50.%
40.%

30.%
20.% 16.7%

10.% .
%
Definitely yes Probably yes unsure Probably not Definitely not

Figure 5: Skill and knowledge improved

4 Advantages and Disadvantages of TVET

Evaluating the advantages and disadvantages of vocational training and education based on a
type of training technique is appropriate for certain situations, particularly in the context of
country development. If you want to get trained and secure a job quickly, vocational training may
be the right fit for TVET students. It is generally cheaper to go to a vocational institution than to
a university or college. Vocational institutions are different from academic institutions
considering they are based on career development rather than on academics. The programs
there are also shorter than the 4-year standard undergraduate programs offered at universities.
The learners are able to combine the practical skills and the advance techniques in their jobs, and
the graduates have more opportunities to enhance employability in future. In addition, this is
because vocational institute only have little academic work but mainly focus on practical. In case
of UHST, the university offered TVET program, after they have completed secondary school, they
were able to continue their studies in this program. However, there are some disadvantages of
going the vocational education way. For instance, vocational training is associated with few job
opportunities and non-transferable credits. Most of the career opportunities in a vocational
institute are in the lower-paying jobs. This implies that one gets limited wages as well as
companies to work for since their courses are not considered academically equal to university
levels.

5 Enhancement of Training Products at University of Heng Samrin
Thbongkhmum
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To function properly, university lectures needs to be skilled in technology and communication
methods in this 215 century. They must have Information communication technology (ICT)
knowledge, capacities, and skills as tools to be wielded in organizing education, instruction and
study, and curriculum development. Also, ICT is a resource used to retrieve data for knowledge
management and professional development. Integrating the Internet and applications are
prerequisite for the ability to prepare contents for a variety of instructional

Media. UHST will update new knowledge, new technologies through the close collaboration
between the universities and other governmental institutions or joint research development with
development partner for improving the quality of the training material products. Additionally,
we give more opportunities for the trainers to join the training programs so that they can improve
their capacities in the field of solid waste management.

6 Sustainability and Long-Term Future of TVET at University of Heng Samrin
Thbongkhmum

There are many different models for institutional relationships between TVET proramme and
HEls. Some key sustainable aspects could be:

e SWAP Training Hub placed at high management level within the HEIl: in this case the Hub
would report directly to Higher Management, could be highly visible and could support
researchers and academics in numerous departments at the university.

e The Hub placed within a specific department in the HEI: in this case the Hub would report
to the director of the department and would be more specifically aimed at supporting the
staff in that department, while remaining available (but less visible) to other departments
in the university.

e Training Hub as a specific project for support in Waste Management, within an already
existing Support Office: in this case certain staff of the existing Office would be designated
to provide similar support to their current position, but more specifically aimed at
academics and researchers who could be involved in waste management activities.

Of course, each model has its advantages and disadvantages, and it will be up to each partner to
determine what model will best suit their university as well as to address any challenges that
need to be overcome in order to set up their Training Hu. Challenges might include:

e Partners must take the time to make Higher Management understand the need and value
of the Training Hub within their institutions, so they can have their full support for the
set-up and running of the Hub
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e Partners should work with Higher Management to identify the best model for their Hub,
and identify the appropriate physical space that can be made available for the Hub.

e The SWAP project provides funds to purchase technical equipment that will be used for
future activities.

e Staff working in the Training Hub should be active in contacting research and academic
staff who are (or are interested in) working in waste management topics, and should

regularly organizing activities to support them.
e The Training Hub should make itself highly visible, so it becomes the main entry point for
anyone wishing to collaborate with the Institution on Waste Management.

Appendix: Photo of activities
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1 Introduction

RUA is established a Training Hub in 2023 to provide services on waste management research,
innovation, and business in Cambodia for specific objectives are 1). Offer training services to
government institutions, non-governmental organisations, communities, the private sector,
local people, and informal workers in the field of waste management; 2). Establish research
partnerships among development partners, the public, private, and informal sectors and 3).
Supporting business plans for SMEs (small and medium enterprises). RUA Training Hub is to raise
awareness about municipal waste and create related business opportunities. To this end, various
participants are selected, including students, farmers, agricultural cooperatives, agricultural
communities, NGOs, entrepreneurs, public & private sectors, and relevant stakeholders. The
facility used for this training is located at RUA, Phnom Penh and has the necessary equipment
for practice. The training course offered by this Hub is compost production, which includes
theory, practice, and field visits for sustainable agricultural use.

2 Preparatory Process and Participant Statistics

The training is designed by doing some survey regarding to the needs of the target participants
and delivered by experienced lecturers and experts from RUA and relevant partners. They have
years of experience in teaching, experimentation and compost production. There will be at least
two lecturers in a course to ensure a diverse knowledge and the right answers for the
participants.

The Training Center is located in the Center for Agricultural and Environmental Studies, which
has sufficient space and equipment for the learning process and practices. At the beginning of
this Training Center, only a short course on compost production is held within two days, which
includes one day for theory and field visits on campus and one day for practice. In the long term,
other courses will be offered for better management of municipal waste.

To attract participants to the planned course, a variety of promotional methods have been used.
One of the most effective methods is advertising through social media, where the upcoming
training courses are announced with detailed information. In addition, posters will also be used,
with organizations, farming communities, and relevant institutions being provided with printed
posters to provide information about the training program.

Under RUA Training Hub, a course was conducting, Compost Production for Sustainable
Agriculture on 10 Mar 2023. At least 44 of participants have been attend to the training that
from RUA staff, Faculty of Forestry’s student, Center for Agricultural and Environmental Studies
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staff and volunteers and NGO-composted.

3  Post-training Evaluation and Career Pathways

At the end of the training, a post-evaluation has been carried out to understand how the
participants' awareness of the theoretical and practical phases of the training has changed and
to improve and modernise the curriculum to meet the needs of the target groups.

Results of post-training evaluation

e Participants’ Understanding Level

Participants have been attended training courses at different topic and level. So the level of
understanding also different. According to the survey, 48 percent of participants moderate
understanding, 41 percent less understanding and 11 percent high understanding about the
sustainable use of agricultural product (figure 1). On the other hand, 48 percent much
understanding, 41 percent less understand and 11 percent pretty much understand on waste
terminology, including, 3R concepts, sustainable use of waste, zero waste lifestyle, waste
characterization and safety, ect. and 57 percent much understanding, 31 percent less
understanding and 12 percent pretty much understanding on practical phase during the
training.

Understanding Level

11

48

= Not at all
Moderate Hiah

Figure 1. Level of understanding about the sustainable use of agricultural product
Importance of Training Course

According to survey, 52 percent much important course, 35 percent pretty much important
and 13 percent is less important for the compost production and 57 percent much important,
27 percent pretty much important and 15 percent less important for waste terminology.
Furthermore, 59 percent much important, 24 percent pretty much important and 17 less
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important to the practical phase. This training course plays an important role for their
professional career. According to survey, 54 percent much important, 31 percent pretty much
important, 14 percent less important (figure 2). The university assessed students using the
Treasure Survey for 3rd and 5th year graduate students to determine if they could find a skilled
job/career with a decent salary after graduation. For the vocational students, it is not yet clearly
defined how to pursue employment after graduation. However, we need to provide them with
vocational knowledge and skills to establish a link between employment and the market
(industry, private sector, etc.). On the other hand, the training program must include guest
lectures from a specific stakeholder to give the trainees a chance to get a job.
14

31

54
m 0=n0 m 1=less m 2= much = 3=prettvy much

Figure 2: Importance of training course

4 Advantages and Disadvantages of TVET

The advantages and disadvantages of implementation TVET programme at RUA (See table 1).
Table 1: lllustration of advantages and disadvantages of implementation TVET programme

Advantages of TVET Disadvantages of TVET
Upskilling for lecturer to be a professional in the | TVET related to waste topics is low
next future; combined theory and practical. interested in Cambodia context or less

concentration, so we need to do more
activity for mobilization

Provide knowledge on related topics to young
generation/audience.

Improve research on waste composition in the
context of 3R and up-cycling.

Improve technical skill regarding waste
management

Initiate business ideas for improvement of local
livelihood especially for non-skilled workers

Page| 74

The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect
the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained

therein.



Co-funded by the
Erasmus+ Programme
of the European Union

2am SWAP

. . . Sustainable solid WAste management and Policies

5 Enhancement of Training Products at RUA

Teachers must evaluate the course, the material and the teaching method after each course in
order to update them and meet the needs of the students and the market. Updating your
training material is important to ensure that your employees have the latest and most relevant
information, skills and best practises.

The Hub acts as a bridge between employees and employers to fulfil the requirements.
Therefore, Hub needs to conduct a needs analysis with all relevant industry stakeholders or
employers to simplify which courses need to be developed and modernised before the course
is delivered. Inaddition, theinclusion of RUA’sresearch and technologicaladvancesinthe training
programme is intended to improve technology transfer in the field of waste management in
Cambodia.

6 Sustainability and Long-Term Future of TVET at RUA

To ensure smooth project implementation, a total number of 15-20 participants from different
institutions/sectors will be allowed to participate in the course. In the first years, participants
will receive courses at 50% reduced fees (25 USD per training) due to the need to build capacity
and improve facilities during project implementation. Thereafter, each participant will be
charged $50/person per course for service delivery and coordination even after the course is
completed. This approach can contribute to the sustainability of the project and is suitable for
knowledge transfer to start or improve businesses.

The training course will be self-financing after the completion of the project through the
revenue generated from the course offering. The RUA -training centre intends to offer at least
6 training courses per year. With a minimum of 15 participants per course, approximately
$4,500 USD per year will be generated as revenue. Of this amount, 25% will be used to cover
training fees for the experts, another 25% will be used for depreciation costs of all materials
and equipment used for the training courses, and another 25% will be used for internal
administration and operation of the training centre RUA. The rest will be saved for later use.
The number of courses will not be limited to 6, but this is just the beginning. When the training
centre RUA is better equipped and more experienced, the courses will be expanded to include
more participants to generate more revenue and provide more expertise on MWS. In the long
term, other services such as consulting and feasibility studies will be offered to people who
want to start a waste management business.
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Trainees: students, Agricultural
farmers, etc. cooperatives/communities

NGOs: COMPOSTED, ECT.

Development Partners

Figure 3: RUA-Training Hub’s relevant partners

The RUA -Training Hub is established under the direct management of the Center for Agricultural
and Environmental Studies under the mandate of the Faculty of Forestry, RUA, in Phnom Penh.
The structure of the RUA -Training Hub is as follows:

The top-down management structure for the RUA - training hub is shown in Figure 3. This hub is
divided into three unit: Administration and Finance unit, Knowledge Management unit, and
Technical unit. The Administration and Finance unit is responsible for all kinds of paperwork
needed in the hub, communicating with relevant stakeholders such as resources, trainees from
different institutions, organizing all kinds of trainings, and managing the financial flow of the hub.
The Knowledge Management Unit is responsible for storing all resources related to the
development of the courses and for publishing all activities carried out within the hub. The last
unit includes the formation of a resource group and the collection of all necessary training
materials to ensure that the course is appropriately delivered to the target audience.
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l Royal University of Agriculture

' Faculty of Forestry

Centerfor Agriculturaland Environmental
Studies
|
l Head ofTraining Hub \
Admin and Finance Knowledge
l —— l Management Staff l Researcher/Lecturer/Technical

l Supporting Staff l Supporting Staff l Volunteer

Figure 4: RUA Training Hub's structure

7 Appendix

Appendix 1: RUA provided training on Compost Production for Sustainable
Agriculture on 10 Mar 2023
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