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INTRODUCTION

Project SWAP openly addresses capacity building of partners based in Cambodia, Thailand and
Vietnam with regard to developing the Higher Education sector within society at large, by
pursuing two main regional thematic priorities:
1. university-enterprise cooperation, entrepreneurship and employability of graduates;
and
2. definition, implementation and monitoring of the reform policies.
Thanks to its multi-actor approach based on a quadruple-helix structure, SWAP aims at the
improvement of knowledge, competences and skills in the field of solid waste management by:
e developing modern teaching and learning technologies and tools, including specific
methods required to address the needs of specific target groups in Southeast Asia;
e providing governance models, to modernise, increase and sustain the quality of
institutions in the Higher Education sector.

The first priority above is addressed either by developing educational products at different
levels and by establishing regional “Training Hubs for Sustainable Solid Waste Management and
Policies”, physical places where training can occur, services can be delivered, and Academy, VET
and the labour market can meet and cooperate, in a true multi-stakeholder environment, well
beyond the project duration. Such spaces are intended to support the multi-stakeholder
approach of the project: academy professors and researchers, VET trainers, students will access
and exploit the OOLMS (Open Online learning Management System, that is, the learning
platform of the project), while universities, training providers, local institutions, companies and
associations will cooperate to physically start the Training Hubs and govern them,
complementing technical contents with the topics of sustainability, occupational health,
emission control, safety issues and business creation in the sector, overall increasing the know-
how and skills of the graduates in the sector.

This deliverable explores the concrete feasibility of 6 Training Hubs, 2 per partner country in
Asia. It is a direct output of Task 4.2, and is composed by 6 feasibility studies, one per Training
Hub. Each study follows a common pattern (index of content), but is declined according to
strategic choices made by each Asian country partners. In any case, each study states for each
Hub-to-be, at least: needs analysis, risk analysis, goals, training and/or services offered,
resources required (human, premises, material, equipment, time, etc.), business plan (including
as a minimum costs foreseen, funding sources and budget recovery plan), indicators of success,
monitoring and evaluation plan.

Training Hubs have been designed by conveying indications and experience coming from the EU
partners (e.g. quality standards, management procedures, etc.) and needs/requirements driven
by local contexts in Vietnam, Cambodia and Thailand. The design process follows a full PDCA
approach, starting from the needs analysis embedded in previous project activities, and keeping
into account quality standards the Hubs should fulfil. At this stage, partners started defining
goals and indicators of success (e.g. number of training courses delivered vs. proposed, expected
number of participants, etc.), followed by a first, overall identification of tasks, programmes,
services to be delivered. In this phase, a number of strategic choices were made by the Asian
partners, regarding e.g.:

- the scope of each hub;
- thestructure, role and responsibilities of players participating in governance bodies;
- theresources required: human, premises, financial sustainability, etc.
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Downstream this planning phase, partners will go on further detailing their Hubs, like for
example refining the number and type of programmes to be delivered, a forecast on the number
of participants, and -most important- of funding sources. In parallel with the above, governance
teams will be built, ideally representing all typologies of stakeholders involved. Their work will
be supported not only by guidance from EU partners, but also by management guidelines which
will represent the subsequent project deliverable D4.5. Then, the Asian partners will
immediately start the design and preparation of their programmes, the search for potential
participants/students, and the corresponding advertisement campaign. This will allow for amore
precise dimensioning of the number of training courses and services that will be delivered.
Functioning and results will be monitored by governance bodies (that will also include associated
partners, on a voluntary basis), and will end up in a Report on implementation and functioning of
training hubs (deliverable D4.6) which will also be a tool for sustainability, providing for
information and suggestions for reviewing the full model and for future development.

In the development of the feasibility studies, partners interacted most in the starting, and in the
collection and review phases, to ensure comparability among the 6 different documents.
However, each study was developed independently by the corresponding partner.

In all countries, each University chose the leading domain for the corresponding Training Hub,
based on own specialisation and skills and on the local, regional or national needs and
development priorities. Corresponding criteria are described in each study. More in details, the
6 hubs will specialise as follows:

Country University Training Hub domain
RUA - Royal University of Municipal Solid Waste Management
) Agriculture
Cambodia — - -
UHST - University of Heng Samrin | Waste management through segregation and
Thbongkhmum recycling
CMU - Chiang Mai University Plé§t|c }Naste segregation and circular-based
Thailand utilization
MJU - Maejo University Agricultural waste utilization
HUAF ~Hue University of Solid Waste Management
i Agriculture and Forestry
Vietnam TUAF - Thai N Uni ity of
o ai Nguyen University o Municipal Solid Waste Management
Agriculture and Forestry

Each study is available in English and in the national language of the correspondent counties, and
will form the basis for gaining consensus and commitment by all shareholders, investors, donors
who will physically “set-up” the Hubs (finding the rooms/buildings, buying/renting furniture and
equipment, hiring workers, etc.).
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ABSTRACT

Municipal Solid Waste (MSW) is a growing problem in developing countries as the population
increases and more waste is generated every day. The waste is composed of many different
components; however, at least 60% of it is food waste that can be converted into valuable
products. This helps to reduce the amount of waste, reduce the environmental impact and
generate income. One of the promising waste utilization technologies is composting, which can
convert food waste into fertiliser for crops. However, suitable composting technologies are not
widely available, or it is usually carried out only with crop residues. Technical assistance in
making compost from municipal solid waste is key to raising awareness of waste management
and changing people's behaviour in dealing with waste. Therefore, the RUA -Training Centre was
established with the aim of providing training in the field of waste management and, in particular,
compost production. The scope is not only limited to training, but also focuses on providing
technical knowledge, skills, advice and extension services to all individual farmers, farming
communities, NGOs and related stakeholders to maintain the functionality of the centre. Taking
into account social, economic and environmental aspects, the establishment of this centre will
have many positive impacts that will ultimately contribute to better waste management in line
with the country's policies.

KEYWORDS
Composting, Food waste, Municipal Solid Waste, Fertilizer, Cost-benefit, Business Plan.
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1 Need Analysis

Municipal solid waste (MSW) is considered one of the major challenges in developing countries
(Singh et al., 2018). In 2020, global solid waste generation is expected to be around 2.24 billion
tons, with an average weight of 0.97 kg/person/day. This figure is expected to increase by 73%
from 2020 to 3.88 billion tons in 2050 (World Bank, 2020). There is a strong correlation between
the increase in municipal waste and the growing population (Supangkat and Herdiansyah, 2020).
Improper management of MSW can lead to soil, air, and water pollution, health problems, and
greenhouse gas (GHG) emissions. When landfills are not properly sealed, leachate - a liquid
pollutant - seeps into groundwater and kills plants and animals. Statistically, 80% of the waste
found in the ocean comes from islands (Waste and Recycling Services). To solve waste problems,
recycling is considered one of the most effective methods to reduce greenhouse gas emissions
(Chen and Lin, 2008).

The MSW management system in Phnom Penh, Cambodia, collects all types of waste and
deposits it in a large open landfill that does not have a suitable soil liner to control leachate and
greenhouse gas emissions. The existing landfill does not meet global technical standards (IGES,
2018). According to the Global Business Network Programme (GBN), Phnom Penh is expected
to generate 4.09 tonnes of household waste annually, with an average of 0.73 kg of waste
generated per person per day. Currently, waste is treated in three ways: Landfilling, recycling,
and incineration, but most is dumped in open dumps without proper management (GBN, 2019).

There are several studies on municipal solid waste management in large cities in Cambodia,
especially in Phnom Penh. One study predicts that the amount of MSW in Phnom Penh could
increase to 1.24 kg/person/day by 2030. Although there are differences in the composition of
MSW, it can be concluded that more than 50% of all waste generated per capita is food waste.
Singh et al. (2018) found that food waste accounts for 51.9%, while Sang-Arun et al. (2011) and
Seng et al. (2020) found that food waste accounts for 64.0% and 63.3%, respectively, in Phnom
Penh. Of all food waste, 76% consists of vegetables, sugarcane, corn, fruits, and coconut shells
(Sang-Arun et al., 2011), while 70% of food waste comes from households, stores and market
(Singh etal.,).

Table 1: Food waste in municipal solid waste studies in Phnom Penh, Cambodia.

Food waste Reference
51.90% Singh et al. (2018)
63.30% Seng et al. (2020)

64% Sang-Arun et al. (2011)
60% Average

One of the priorities proposed by the Phnom Penh Municipality for appropriate and efficient
food waste management is composting (Seng et al., 2020). Composting can reduce waste volume
by 30-50%, and the final product can be used as fertilizer to increase crop yields and improve
soil.
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Since composting can reduce waste volume, it is also a good source of nutrients for plants as it
contains about 2% N, 0.5-1% P, and 2% K (Britannica, 2022). Compost contains 40-60% organic
matter, which is a source of plant nutrients and can be used for soil improvement. The ratio of
carbon to nitrogen (C:N) is 10-15:1, which means that the available nitrogen is released quickly
enough for plant uptake, although chemical fertilizers act faster. Most plants and vegetables
require a soil pH of 5.8-6.5 (Kluepfel and Lippert, 2012) or 5.5-7.5 (Penas and Lindgren, 1990),
so composting can create such an environment for plant growth because it has a pH of 6-8
(USDA, 2000).

Table 2: Compost composition

Compost Value
pH 6-8
C:N 10-15:1
Organic matter content 40-60%
reduce waste 30-50%

Source: USDA (2000)

In Phnom Penh, there are two facilities that produce compost to treat food waste. These include
the NGO Community Sanitation and Recycling Organization (CSARO) and TwinAgri, a Singapore
company. In the long term, however, other facilities should be considered for appropriate
municipal waste management.

2 Risk Analysis

Risk analysis is an important tool for business start-up, as it can be used to evaluate and
determine the probability of a negative event. Thus, a suitable solution or an alternative way can
be found to make the business a success. Risk in business consists of two parts. The first part is
the probability that something will go wrong, and the second part is the negative consequences
if something does go wrong. Using risk analysis tools can help manage risk and minimize its
impact on our plans.

The risk analysis process consists of five phases: ldentifying the risk, Analyzing the risk,
Assessing the risk, Addressing the risk, and Reviewing the risk to ensure a solution is applied
correctly. Todrive a business model related to compost, as described in this training, risk analysis
is applied to identify the challenges in starting a compost business and propose a solution to
those challenges to make the business successful.

The five steps of the risk analysis process are described below:

- Risk identification phase: In Phnom Penh, food waste outweighs other waste, so obtaining
raw materials for composting is not really a problem. However, dealing with it can pose some
issues, such as appropriate techniques for collecting, transporting, separating, screening,
processing, and storing food waste, all of which require expertise and a budget for initial
investment. The location where food waste is generated must also be considered, as this is
strongly related to transportation routes, which can be very costly. In addition to the initial
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investment, profit and years of cost recovery will also be considered as one of the main
factors in deciding whether to start the business.

- Risk analysis phase: this tool is used to sort out different risks and evaluate them in terms of
time, technology and immediate budget for food waste management.

- Risk Assessment Phase: After listing the risks by priority, an appropriate assessment is made
for each composting startup. For a business, the initial investment is a major challenge, so a
small startup with locally available materials is considered the most appropriate and
economical path.

- Risk management phase: to ensure that compost production can be carried out in a cost-
effective manner, both technical and financial support is urgently needed. Technical support
is provided through skill development, which is the main objective of this training course.
Although financial support is not mentioned in the course, the right ways for a composting
company to make a wise and less costly investment and decision are highlighted.

- Risk Assessment Phase: Several options for starting a business are suggested and various
possible success scenarios are created. These scenarios are closely related to the cost-
benefit analysis. The benefits are not only related to economic aspects, but also highlight the
importance of composting operations in reducing environmental and health problems.

Provide several scenarios for compost-making business for
wise decision making

e Provide technical support
e Provide options for starting the
business Treating the risk

Assessing the risk
* Segregate multiple risks

* Putthem in order of
priorities related to the o
time, technology, and yzing the
wote managerent. * Techniques for collection,

waste management. _ . transportation, separation,
Identify the risk screening, processing, and storage.

* Travel distances for food waste
collection

Figure 1: The process for risk analysis in the establishment of a company in the field of compost production
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3 Goal

The goal of this hubis to provide research, innovation and business services in the field of waste
management in Cambodia. The specific objectives are:

1. provide 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;

3. Supporting business plans for SMEs (small and medium enterprises).

4 Training and/or Services Offered

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 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.

o 1 o A e e e e e B
B Y g

=
B ST a S

Figure 2: RUA Training Hub

4.1 Human resources

The training is designed and delivered by experienced lecturers and experts from RUA together
with experts from COMPOSTED. 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.
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4.2 Facility and training period

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 will be 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.

Training material and equipment

For the training activities, a hall will be available to accommodate participants and have
adequate lighting and space. Presentation slides and LCD will be used for the training, and
classes will be conducted in Khmer. Participants will first be given a pre-test to assess their
knowledge of composting, and after the course they will assess their knowledge in a post-test.
This can also be used for project evaluation. During the composting exercises, a compost house
is used and raw materials from the communities, mainly from the nearby wet market, are
prepared for the exercises. During this exercise, the waste is separated, screened, and mixed to
ensure the proper mix for composting.

4.4 Type of trainee

To raise awareness of MSW and create relevant business opportunities, various groups of
trainees will be selected, including students, farmers, agricultural cooperatives, farming
communities, NGOs, entrepreneurs, relevant stakeholders, and development partners. To
facilitate close collaboration, the different groups of trainees are connected through social
media such as Telegram. The main purpose is to keep in touch with them, share experiences, and
keep them updated on their progress even after the training.

Service provision for the hub sustainability

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
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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.

Agricultural
cooperatives/communities

Development Partners

Trainees: students,
farmers, etc.

\
/

NGOs: COMPOSTED,
ECT.

Figure 3: RUA-Training Hub’s relevant partners

5 Structure of Training Hub

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 top-down management structure for the RUA - training hub is shown in Figure
4. This hubis divided into three units: Administration and Finance, Knowledge Management, and
Technical. 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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Figure 4: RUA Training Hub's structure

6 Business Plan

A business plan is a clear written document that takes into account all the important factors
affecting the business. It is of great importance in developing a roadmap to achieve the hub's
goal. However, the business plan used in this hub focuses specifically on cost-benefit analysis for
better decision making before starting a composting business. Two aspects are discussed below:

- Defining the amounts of food waste collected and treated annually, as well as quantifying the
amounts of compost produced with an estimated selling price.

- Estimating investment costs such as purchase prices for equipment, installation, facility, and
materials. Revenue and payback period are also taken into account before deciding to make
the investments.

To compare different businesses and choose the one which is economically profitable, several
formulas are used as criteria for better decision.

6.1 Theory and Formulae for Business Plan

6.1.1 Total costs

Investment costs involve identifying initial costs needed to purchase equipment and build a
facility and variable costs necessary for smooth annual operation. In this regard, fixed costs (FC)
and variable costs (VC) are taken into account. FC is referred to as any cost that is fixed on annual
basis although there is no production activity. Meanwhile, VC represents any cost that is
incurred whenever this are production activities.

FC=DC+ O&M + HIT (1)
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Where

- FCisfixed cost (USD/year)

- DCisdepreciation cost (USD/year)

- O&Miis cost for annual operation and maintenance of the production

- HIT is a combination of housing, interest rate, and tax. Housing is any cost incurred for the
facility. Meanwhile, | is an interest rate paid per year (USD/year), and T is tax on business
activities (USD/year). It can be zero, if taxes are not imposed.

TC =FC+VC (2)
6.1.2 Revenue

Revenue for this business is based on the quantity of compost produced annual and its selling
price. This revenue calculation is a gross income, which does not subtract O&M cost yet. If O&M
cost is subtracted, net cost savings will be obtained.

TR=PxQ (3)
NS = TR — O&M (4)

Where:
- TRis total revenue (USD/year)
- Piscompost selling price (USD/T)
- Qisquantity produced per year (T/year)
- NSisnet cost saving (USD/year)

6.1.3 Simple Payback Period

Simple Payback Period (SPP) is a kind of economic tool used to determine the number of
years when initial investment is fully recovered.

INVESTMENT
= (5)

SPP

Where:
- SPPissimple payback period (year)
- Investment or initial investment (USD)
- NSisnet cost saving (USD/year)

6.1.4 Break-even point

A break-even point is a kind of economic formula used to determine necessary quantity of goods
or service, from which spending can be fully recovered. In other words, a break-even point
represents a threshold in which costs and revenues are equal. Above this threshold, the business
seems to make profit, and below this threshold, the business seems to lose profit.

(6)

FC
pP-vcC

BE =
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Where

- BEisbreak-even point (T/year)

- FCisfixed cost (USD/year)

- Pisasellingprice (USD/T)

- VCrepresents combined costs for one-unit production (USD/T)

6.1.5 Business Case Study

COMPOSTED is a non-governmental organization established in Cambodia in 2000 to combat
the waste crisis and protect the environment by improving soil fertility and increasing
agricultural production through the use of compost (COMPED, 2013). In this case study, the
focus is on the compost business of COMPOSTED in Battambang. According to a study, the
monthly compost production is 10 tons/month or 120 tons/year, while the compost price is 130
USD/ton (GGCI, 2019). With this figure, COMPQOSTED can generate 15,600 USD/year as gross
revenue, and when the operation and maintenance cost (1,206 USD/year) is deducted, the net
revenue is estimated to be 14,395 USD/year. Since the total project budget is $25,316, excluding
labor and input costs, the simple payback period is estimated to be 1.6 years, which is very
realistic for the operation of the business. Based on this case study, it can be concluded that the
compost business is profitable if all the necessary equipment is in place and a sufficient amount
of compost is produced per year so that high revenues can be generated

Table 3: Cost-benefit analysis for the compost business through COMPOSTED

Investment costs Unit Amount O&M Life (year) | Depreciation
Compost house usD 2,000 5% 10 200
Shedder usD 5,000 5% 10 500
Wheel loader usD 12,900 5% 10 1,290
Screening machine usD 6,000 5% 10 600
Gt [ w0 [0 | | s | a
Sub-total 24,110 1,206 2,432
Contingencies
(5% of ig:westment) Usb 1,206 10 121
Total project budget 25,316 2,553
Annual income Unit Amount
Compost product T/year 120
Compost price UsD/T 130
Revenue USD/year 15,600
Net cost savings USD/year 14,395
f)g:izlj Payback years 1.6
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7 Indicators of Success

Indicators of success can be determined based on several criteria, ranging from the design of the
course, to the selection of participants, to the application and integration of the knowledge
acquired in the course into their current work. Once the composting course has been
implemented, the success indicators must be identified and evaluated so that the course can be
adjusted as needed in the future. Technically, each success indicator is a value that is measurable
and can represent the progress of the activity toward a desired impact of the project. There are
several criteria for evaluating success indicators. The term success means any desired
achievement. This can be a positive change in behavior or an improvement in institutional
performance. In this way, the desired impact can be shared with the community and, with proper
planning, is permanent.

Indicators of success in the design of this training course include the composition of participants
from different institutions, the percentage of those who complete the course from time to time,
the percentage of those who change their behavior related to MSW management, the
percentage of those who apply the knowledge to improve their composting business or start a
new business. Other indicators of success are the analysis of the evolution of the number of
those who apply the knowledge from year to year in their business and the profit from that
business. All these factors affect the success and benefits of the course, as it contributes to the
proper management of municipal waste, which can reduce all types of pollution and greenhouse
gas emissions. To ensure that these indicators can be evaluated, a series of questionnaires were
designed and used to record the periods before and after participation in the course.

A mixture of the participants: To ensure that the proposed course can help solve MSW problems
and generate income from them, participants selected for the course must include individual
farmers, farming communities, NGOs, businesses, and related stakeholders. Also, at least one-
third of the participants of each course must be female, as this concept is good for decision
making within the family.

Percentage of successful trainees: For each training, most of the trainees must fully participate
in the training, while at least 80% of them must score at least 80 out of 100 on the post-test. At
least 50% of all trainees, half of whom are female, are fully engaged in composting practices. This
can be determined from the observation and checklists by the trainers.

Percentage of trainees changing their behaviour in municipal waste management: This
indicator can be determined in a continuous process. The best way to check this is to use
communication platforms such as Telegram and Facebook to share knowledge and update
progress after the course. Participants are asked a series of predetermined questions online to
identify behavioural changes. In some cases, phone interviews are also conducted to gather this
information. For confirmation, at least 3 participants are contacted for visits to determine their
current status six months after the training. A good indicator of success is that at least 50% of
participants have changed their waste management behaviour six months after the training.

Percentage of training participants applying their knowledge to improve their composting
practises: This indicator is also determined by the fact that participants use the communication
platform to update their activities or business related to waste management and compost
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production. At least one-third of the participants in each training apply the knowledge to
improve their compost business.

Tendency of trainees to apply the knowledge in their business: This indicator depends on data
collected in previous years. Therefore, it can be determined at the earliest two years after the
implementation of the first training course in order to monitor the evolution. The project
implementation is a success if the trend shows an increasing tendency and the indicator for the
trend from year to year is increasing.

Business Profit: this indicator includes two different scenarios: for those who already have a
relevant business and for those who do not. In the first scenario, it means that the project has
contributed to income generation if the income from the corresponding business has increased
by at least 20% after attending the training course. If the training participants who are not yet
making compost are able to start a business, this is an indication of the impact of the project. For
those who will be making compost for their crops, a good indicator of success is a 50% reduction
in the use of chemical fertilizers.

e *A mixture of the participants,

e Percentage of successful trainees, ‘

*Percentage of trainees changing their behaviour in municipal waste management,

*Percentage of training participants applying their knowledge to improve their composting
practises,

=l *Tendency of trainees to apply the knowledge in their business

= *Business Profit

Figure 5: A set of indicators necessary for showing the success of the Training Hub

8 Monitoring and Evaluation Plan

Monitoring and evaluation (M&E) plans are essential to successful project implementation
because they help define, implement, track, and improve M&E strategies to achieve desired
results and achieve required impacts. A well-functioning M&E system is an important
component of good project/programme management and accountability.

To ensure that the training course is a success, monitoring and evaluation activities are
conducted during and after the course. Improvement in knowledge is monitored through pre and
post course testing.
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An effective M&E process consists of 6 steps that will be used as the training tool for this course.
The M&E system and framework will cover the six key points. This course aims to reduce
municipal solid waste through composting and create a business opportunity for all relevant
stakeholdersin the country. The detailed M&E system and framework for this work are provided

below:

«  Offer training services for government institution, NGOs, communities, private sectors, local
people and informal workers on solid waste management Provide training courses, hand-on
training, and visit exchange

«  Building collaboration on research partnership amongst development partners, public,
private and informal sector

»  Support business plan for SMEs (Small Medium Enterprises)

Specific Objectives

Change the method of of Hub

training, or training

technique for better results
*  Period of training

*  Types of trainees
« Courses/services
provided

Using the learning

: Setting indicators
to improve

e Pre-test and post-test
Setting the tools *  Success story telling
and techniques « Fieldvisit or study
exchange

Analyzing the
result

* Checktheresult against
the needed outcomes

*  Verify the result based on Collecting data
the studies from other
countries

¢ Number of participants from time to time
» Evaluating scores
*  Number of related businesses/activities after finishing the

course

Figure 6 - M&E plan
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ABSTRACT

This report is prepared for the feasibility study of the training hub intended to be organized at
the Faculty of Agriculture, University of Heng Samrin Thbongkhmum (UHST). During the need
analysis, it discussed regarding the challenges occurring in solid waste management. People in
Cambodia’s capital city of Phnom Penh produce about 3,000 metric tons of solid waste every
day. Nearly 60 percent of municipal solid waste comes from households, followed by hotels and
guesthouses (16.7%), restaurants (13.8%), markets (7.5%), to shops (5.4%) and offices (1.4%). As
stated, the ambitious waste management programmes such as the National Environmental
Strategy and Action Plan 2016-2023 and the Phnom Penh Waste Strategy 2018-2035, detailed
a lot about improving governance, capacity and large scale investment on ensuring equally
macro sustainable development goal.

Improper waste management becomes one of the most serious environmental and public health
issues facing in many developing countries. In Cambodia, the municipal waste amount of 1.7
million tonnes is disposed at 106 landfills in 2018, steadily increased of 205,656 tonnes or equal
to0 13.68% compared in 2017 and increased of 56.9% if compared in 2014, while the methane gas
generated from landfill sites across Cambodia (four cities - Phnom Penh, Siem Reap,
Battambang, Kampong Cham) is estimated to be as high as 360,000 tonnes CO2 equivalent per
year, contributing to global climate change.

KEYWORDS

Climate change, landfill, Matane gas, and Training Hub.
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1 Need Analysis

Solid waste management is an emerging concern for countries around the world, particularly
developing nations with limited financial resources, lack of technologies, and an absence of
policy framework. Waste management is the one of the biggest challenges in developing
countries such as in Asia have serious environmental and public health problem. For the solid
waste in Cambodia is classified into three categories; household waste, commercial waste, and
industrial and hazardous waste (including medical waste). Cambodia has been among the
fastest-growing economies in Southeast Asia, with an average annual GDP growth of 7% over
the past five years. An increase in solid waste and associated challenges in solid waste
management faced as a result of this rapid economic growth and subsequent rise in
consumption. The amount of municipal solid waste increased sharply to over 4 million tons per
year nationwide, with about 37% going to landfills, 12% recycled, and 51% illegally dumped or
burned despite existing laws. The amount of waste disposed in landfills increased accordingly,
from over 317,550 tons per year in 2004 to 1.5 million tons per year in 2017.

According to the Ministry of Environment, in Cambodia, the municipal waste amount of 1.7
milliontonnesis disposed at 106 landfills in 2018, steadily increased of 205,656 tonnes or equal
to 13.68% compared in 2017 and increased of 56.9% if compared in 2014 (MoE, 2018) , while
the methane gas generated from landfill sites across Cambodia (four cities - Phnom Penh, Siem
Reap, Battambang, Kampong Cham) is estimated to be as high as 360,000 tonnes CO2
equivalent per year, contributing to global climate change (Thumbnails, 2011).

In 2018, Cambodia generated a 10 percent increase per year in waste, while in 2019 Phnom
Penh alone generated up to 3,000 tonnes of waste daily, and for the whole country producing
over 10,000 tonnes is equivalent to 3.6 million per year (Khmer Times News, 2020). Municipal
solid waste combine waste from household and commercials, generated from households,
markets, restaurants, shops, hotels, offices, street sweeping, and miscellaneous. Phnom Penh
generates around 4.09 million tons/year of solid waste that from household waste make up
around 55.3% of the total, followed by hotels/guesthouses (16.7%), restaurants (13.8%),
markets (7.5%), shops (5.4%) and offices (1.4%). Looking at type of waste, around half (51.9%) is
food and other organic waste, one-fifth (20.9%) plastic and one tenth (9.9%) paper. Municipal
solid waste treatment in Cambodia has three ways; landfill, recycling, and incineration. Also, the
University of Heng Samrin Thbongkhmum (UHST) located in TbongKhmum province,
Cambodia was inaugurated on 11" Feb 2016 by the Prime Minister of Cambodia. UHST
provides education to rural youth who would not otherwise have access to higher education.
UHST has area of land covered 22 ha for University Building, Library, Meeting Hall Building,
Relaxing Place, Canteen, Reserved Building, venue for other relevant workshop and training,
TVET Building, Laboratory, Agricultural Farm, Lecturer’s Dormitory, Students' Dormitory,
Football space. The university currently has around 1,170 students, and 600 students and 40
lecturers stay in the dormitory. Solid waste segregation and recycle is an essential activity for
UHST. Current situation is that both lecturers and students have not understood about the
solid waste management, particularly how to segregate properly between solid and liquid
waste. Improvement of this activity will help the UHST to become green university. Solid waste
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management based on segregation and Recycling will be able to boost students and lecturers
to understand how to properly dispose of solid waste and encourage students to love and care
for the environment. There is still a large knowledge gap on solid waste management.
Therefore, our training hub on "Waste Management through Segregation and Recycling" will be
needed.

2 Risk analysis

The risk analysis is important for set up business or run business. There are six points of the risk

analysis such as

- Occupation health and safety: Participants fail to learn and teach in class and may suffer from
waste pollution in the dirty places because they are required to collect solid waste at the
landfill to identify the type of solid waste. Disseminate and set prior dates, find appropriate
time, lecturers, students and college representatives

- Technical: Need a suitable place for field trip and equipment to use during the training.
Collaboration with stakeholder for given place for trip and Trainees for bringing equipment
to show during the training

- Human resources: The number of participants in the training is not available to all students
and teachers who have studied and teach in UHST because due to limited room, time and
covid-19 period. Select teachers, students, and students representing colleges and
institutes to attend first.

- Operational: The business of the officers and the experience in setting up the training.
Divide the team and prepare in advance for the place, materials and arrangements during
the training.

- Project and reputation: Insufficient experience and network to promote solid waste
management widely. Organize good human resources and allocate work responsibilities for
project management. Establish a network for dissemination of comprehensive solid waste
management

- Financial:lack of budget or non-availability of funding. So, the raise funds from stakeholders,
promote the benefits of solid waste management implemented by the University for
material assistance and financial support.

3 Goal

The goal of the training hub is to provide capacity building on solid waste management, including
waste management technologies, building research partnership among relevant stakeholders.

The specific objectives are:

1. To provide training services for government institutions, NGOs, communities, private
sectors, local people and informal workers on solid waste management;

2. To support curriculum development in waste managements, research and knowledge-
sharing platform.

3. To build collaboration on research partnership amongst development partners,
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4 Training and/or Services Offered

The university will begin offering a training course on “Waste Management through Segregation
and Recycling”. The training will be provided by qualified lecturers and experts from UHST and
COMPOSTED, while the training facilities will be placed at UHST with enough space and
equipment for the learning process and practices. Firstly, this training hub will only provide a
short course given within a three-day period that involves theory, practice, and field visit.

The training consists of three components:

i.  Classroom lectures, including day 1 to day 3 of the workshop covered the presentation of
the national trainer of the Brief agenda of training course,

Lesson 1: The overview and solid waste management in Cambodia

Lesson 2: How to segregate and prepare different types of solid waste

Lesson 3: How to Recycling and prepare different types of solid waste

Lesson 4: Conduct the needs and income generation for solid wastes utilizations and
business opportunity.

ii. field practice for 1 day, a field visit was planned to a UHST’s campus.
- Hands-on workshop: practice segregation, and preparation from the mixed solid wastes
including cleaning
- Hands-on workshop: practice for solid waste conversion, and recycling including solid
waste extrusion and shaping it up to the different type of products
- Hands-on workshop: Establish guidelines for proper solid waste management in UHST

Trainees: Agricultural
students, cooperatives/
farmers, etc. communities

UHST-Training
Hub

Figure 1: Training/services offered in UHST-Training Hub and relevant partners
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iii. Workshop’s reflections, the participants collected the information on waste information,
and do it analysis on how the waste segregation. The students will be required to present
the results of fieldwork. The participants include: include students, farmers, agricultural
cooperatives, agricultural communities, NGOs, entrepreneurs, relevant stakeholders and
development partners.

5 Structure of Training Hub

UHST Training Hub will be installed under the direct manage of Faculty of Agriculture of the
University of Heng Samrin Thbongkhmum in Thbongkhmum Province. The UHST training hub’s

organization as below:

Dean of Faculty
of Agriculture

Researcher/

P Knowledgement
Admin and
Finance Staff Magig;?ent Lecturers/

Techncial

Figure 2: UHST Training Hub's Organizational Chart

6 Business Plan

6.1 Introduction

What is a business plan? A business plan is a document that summarizes the operational and
financial goals of a business. It contains a detailed plan and budget showing how the goals are
achieved and a roadmap for the success of your business to be implemented. In addition,
business planning must also consider a number of components such as industry aspects, sales
and marketing plans, competition, management plans, market analysis and operational plans for
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success. The business also focuses on cost-benefit analysis for better decision-making before
starting up a compost business, such as amount of food waste from dormitory in University of
Heng Samrin Thbongkhmum per day, labor force, the selling price of compost per kilogram and
how much to investment costs on equipment or material to produce composing.

6.2 Objectives of the business

e Tounderstand the waste segregation and recycling in the university

e Togenerate income source for supporting students to improve their studies

e Tosupply compost products to local communities, including local people and agricultural
cooperatives producing products at the farm levels.

6.3 Action plan

2023 2024
Qi Q2 Q3 Q4 Ql Q2 Q3 Q4

Activities Description

1. Assess the institutional capacity and investment needs

Organize the meeting with management board and relevant staff from the

1.1
faculty of the university
12 Conduct a comprehensive situation analysis and stakeholder mapping of solid
’ waste management in Cambodia describing gaps in the policy framework
13 Conduct training on waste management through segration and recycling

2. Composting house at the unversity campus

2.1 Site Selection
2.2 Building and equipment set up

2.3 Train the technical staff, lecturers and students (2 times/year*20)
2.4 Compost products (30 bags*155*24 months

6.4 Budget plan

Unit Total
Activit: Description Unit Total Unit
\ i Cost (USD)
TOTAL REVENUE $ 13,250.00
1. Assess the institutional capacity and investment needs $ 1,350.00
11 Organize the meeting with management board and Meetings 1 100.00 100.00

relevant staff from the faculty of the university

Conduct a comprehensive situation analysis and
1.2 stakeholder mapping of solid waste management in Report 1 500.00 500.00
Cambodia describing gaps in the policy framework

Conduct training on waste management through segration

13 R Person 50 15.00 750.00
and recycling
2. Composting house at the unversity campus $ 11,900.00
2.1 Site Selection field obsersavation 0 - -
2.2 Building and equipment set up Set 1 500.00 500.00
23 T.rain the technical staff, lecturers and students (2 Person 20 30.00 600.00
times/year*20)
2.4 Compost products (30 bags*155*24 months Bag-month 24 450.00 10,800.00
TOTAL COST S  8,420.00
1 Labour force Person-Month 24 200.00 4,800.00
2 Trasportation to deliver the compost products Lumsump 1 500.00 500.00
3 Office supplies Month 24 30.00 720.00
4 Utilities Month 24 50.00 1,200.00
5 Wifi connection Month 24 50.00 1,200.00
TOTAL NET INCOME S  4,830.00
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6.5 Source of funding

The practice of Income generation skill at University of Heng Samrin Thbong Khmum was
established so that the school management, teachers and students can earn extraincome on the
practice to earn money University of Heng Samrin Thbong Khmum has established. Thus, the
project needed funds for the production from solid waste, my team of experts made a project to
request funding. The funds received are from.

- The project foundation

- The University foundation
- Theteacher’s foundation
- Thestudent’s foundation

6.6 Resources

Facility:

For UHST training hub, including training rooms, laboratory, computer, projector and IT system
is located at laboratory of Faculty of Agriculture, UHST. All lab equipment and tools including
the existing one and equipment from SWAP budgets will be used during the training.

Material:
Organic waste material can be collected from university areas by faculty, institute and students.

Human Resources:
Trainers are lecturers from Faculty of Agriculture,and COMPOSTED.

Financial resources:
Sponsors from own institution, government organisations, NGOs and private companies.
Training fee from trainees.

7 Indicators of success

- Number of trainees

- Number of trainings provided during SWAP programme

- Number of research and collaboration activities

- Feedback of trainees after training

- Anumber of funding sources

- A number of curriculum developed for the improvement curriculum of the faculty

8 Monitoring and Evaluation Plan

e The operation of the training hub will be monthly monitored and evaluated every semester
by UHST SWAP team members.

e The M&E reports will be available to UHST training hub management, SWAP committees,
and funders.
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Activities Description 2023 2024

Qi1 Q2 Q3 Q4 Ql Q2 Q3 Q4

1. Assess the institutional capacity and investment needs

Organize the meeting with management board and relevant staff from the

1.1
faculty of the university
12 Conduct a comprehensive situation analysis and stakeholder mapping of solid
’ waste management in Cambodia describing gaps in the policy framework
1.3 Conduct training on waste management through segration and recycling

2. Composting house at the unversity campus

2.1 Site Selection

2.2 Building and equipment set up

2.3 Train the technical staff, lecturers and students (2 times/year*20)
2.4 Compost products (30 bags*15$*24 months
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- . . . Unit Total

Activity Description Unit Total Unit o (USD)
TOTAL REVENUE $ 13,250.00
1. Assess the institutional capacity and investment needs $ 1,350.00
11 Organize the meeting with management board and Meetings 1 100.00 100.00

relevant staff from the faculty of the university

Conduct a comprehensive situation analysis and
1.2 stakeholder mapping of solid waste management in Report 1 500.00 500.00
Cambodia describing gaps in the policy framework

Conduct training on waste management through segration

13 . Person 50 15.00 750.00
and recycling

2. Composting house at the unversity campus $ 11,900.00
2.1 Site Selection field obsersavation 0 - -

2.2 Building and equipment set up Set 1 500.00 500.00

23 Train the technical staff, lecturers and students (2 Person 20 30.00 600.00

times/year*20)

2.4 Compost products (30 bags*155*24 months Bag-month 24 450.00 10,800.00

TOTAL COST S  8,420.00

1 Labour force Person-Month 24 200.00 4,800.00

2 Trasportation to deliver the compost products Lumsump 1 500.00 500.00

3 Office supplies Month 24 30.00 720.00

4 Utilities Month 24 50.00 1,200.00

5 Wifi connection Month 24 50.00 1,200.00

TOTAL NET INCOME S  4,830.00
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ABSTRACT

This report is prepared from the feasibility study of the training hub intended to be organized at
the Department of Environmental Engineering, Chiang Mai University (CMU), Thailand. The
need analysis indicates that plastic waste recycle is an essential activity for Thailand.
Improvement of this activity will help the country to fulfil the Bio-Circular-Green (BCG)
Economy Model, which is an integral part towards sustainable development. The training on
"Plastic waste segregation and circular-based utilization" is, therefore, proposed with the main
goals to instil the trainee with plastic waste segregation and utilization skill. Business
opportunity from plastic waste utilization will also be elucidated. Risk analysis reveals that both
risk severity and likelihood are restricted at the low and medium levels. Almost all required
equipment, purchased using SWAP’s equipment budget, is already available at the Department
of Environmental Engineering and the main trainers are the staff of CMU SWAP and experts
from the partner private company. To be able to maintain the training hub activity, budget is
planned to be provided from the sponsorship of both government organizations and private
companies. Moreover, CMU financial support under the CMU BCG platform can also be
expected along with some training fee from the trainee. The method used to monitor and
evaluate the training hub is also explained.

KEYWORDS

CMU Training Hub; Plastic waste segregation, Plastic waste utilization
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1 Needs analysis

Plastics are anintegral and important part of the global and Thai economies. Since the 1950s the
use of plastic products has expanded twenty-fold owing to their low cost, various functional
properties, durability and wide range of applications. In 2018, global plastics production reached
360 million tonnes. Plastics are commonly used in a wide range of industries including packaging,
consumer goods, electronics, automotive and aviation manufacturing, textiles and agriculture.
Thailand’s petrochemical sector is the largest in the Southeast Asian region and the 16th largest
in the world. In 2018, Thailand produced 11.8 million tonnes of downstream petrochemical
products, including plastic resins. Thailand’s plastics industry contributed 1,100 billion baht
(USD 36.9 billion) to the national economy in 2018, representing 6.71% of Thailand’s GDP
(World Bank Group, 2021).

Mismanaged plastic waste from land-based sources, especially in the form of packaging,
generates significant economic costs globally and in Thailand by reducing the productivity of
vital natural systems and clogging urban infrastructure. 8 to 12 million tonnes of plastics leak
into the world’s oceans each year. Asia is responsible for over 80% of marine leakage and 8 of
the top 10 contributing countries are from this region, with Thailand ranking number 6. Globally,
the cost of such after-use externalities for plastic packaging, plus the cost associated with
greenhouse gas emissions from its production, is conservatively estimated at USD 40 billion
annually exceeding the plastic packaging industry’s profit pool. USD 80-120 billion worth of
plastic packagingis lost from the global economy each year due to lack of recycling or suboptimal
value creation where recycling does exist. All this has led to increased global awareness towards
plastic waste management, elevating the topic of plastic pollution into the mainstream consumer
consciousness in Thailand (World Bank Group, 2021).

The situation is exacerbated by inefficient collection schemes and disposal methods: low
household waste separation, overstretched waste collection services and low economic
incentives for waste separation and recycling. These issues have resulted in improper disposal
of 27% of municipal solid waste (Akenji et al., 2019; PCD, 2019). Plastic waste generation in
particular has increased more rapidly than any other waste stream, negating recent
improvements in the proper disposal of plastic waste. Plastic waste has increased at an average
rate of 12% per year, to between 2 and 2.5 million tonnes of plastic waste per year, making
Thailand among the largest plastic consumers in Asia (Ocean Conservancy, 2017; PCD, 2019).
Thailand’s plastic packaging waste is dominated by just two products: plastic bags and bottles.
Together, they account for some 60% of all plastic packaging waste. While the mass of plastic
bag waste (including mono-layers and shopping bags) is almost double that of plastic bottle
waste, very few bags are collected for recycling - they are lightweight and often too
contaminated for recycling. However, household waste separation can significantly increase the
efficacy of recycling even for bags (WWF THAILAND, 2020).

From a commercial standpoint, plastic and packaging industries currently work with linear (take,
make, dispose), single-use product design. Multiple layers, dyes, lightweighting, single serving
products and other design choices reduce the feasibility of both collection and recycling. This
accelerates plastic waste and limits opportunities to reintroduce plastic back into production
processes where it can be reused to make new products. In addition, current forms of recycling
are actually forms of downcycling (where materials are downgraded to a lower value or a lower
level of functionality). Furthermore, low prices for certain types of plastic and increasing plastic
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waste imports have impacted Thai recycling companies without a large end-market for their
recycled materials, reducing investment in recycling businesses (Johnson and Trang, 2019;
WWF THAILAND, 2020).

Utilization of plastic waste based on the circular economy principle (i.e. upcycling to the higher
value products) can increase the value of plastic waste and boost the incentive of plastic waste
collection and circular utilization. As a result, it can reduce waste to landfill and mismanaged
plastic waste that causes plastic leakage into the ocean and helps the Thai government to meet
the target in plastic waste management. However, this issue is quite new to Thailand and there
is still a large knowledge gap and there are very few training centres on this issue. Therefore, our
training hub on "Plastic waste segregation and circular-based utilization" will be really
appropriate. This hub will be in the attention of the Thai government and private sectors
concerning their EPR to support this activity or support the trainee to set up community
enterprises all around Thailand to create jobs and income for the community and reduce
mismanage plastic waste at the same time.

2 Risk analysis

RISK TOPIC RISK DESCRIPTION | SEVERITY | LIKELIHOOD Mitigation Measures
Occupation The trainee may get Low Low Personal protective
health and safety | injured and have equipment; ergonomics

chemical toxicity, plan; evaluation and

heat, along with eye improvement of working

injury. conditions; physical
examinations.

Technical Advances in Medium Low Collaboration with
technology, or from equipment suppliers for
technical failure. good technical support

Human resources | The number of Medium Low Constant communication
workshops might among the partnership so
prove insufficient for any problems or obstacles
proper academic staff are spotted and resolved
training on time so as to avoid

delays

Operational Disruption to supplies Low Low Well prepare in advance
and operations, loss of for source of material
access to essential supply and duty
assets, or failures in arrangement.
distribution.

Project and | Takingtoolongonkey | Medium Low Well prepare in advance

reputation tasks, or experiencing for project management.
issues with product or Create the network in
service quality. advance for accepting the
Loss of customer or interested party to be the
employee confidence, customer.
or damage to market
reputation.

Financial Going over budget, Medium Low Asking for sponsorship
Business failure, or from other sources and
non-availability of collect some training fees,
funding. use student assistant for

training
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Likelihood of Occurrence

ESTIMATION DESCRIPTION INDICATORS
High Likely to occur each year or more than Potential of it occurring several times
(Probable) 50 per cent chance of occurrence. within the lifetime of the project

-Could occur but not likely more than
Medium  Likely to occur by less than 25 per cent once within the lifetime of the project
(Possible) chance. -Could be difficult to control due to
some external influences.
Low -Has not occurred.

Not likely to occur.
(Remote) -Unlikely to occur.

Likely Impact and Severity

ESTIMATION DESCRIPTION
-Significant impact on the project’s achievement or operational
High activities.

-Significant stakeholder concern.
-Significant financial impact.
-Moderate impact on the Project’s achievement or operational
Medium activities.
-Moderate stakeholder concern.
-Moderate financial impact.
-Low impact on the Project’s achievement or operational activities.
-Low stakeholder concern.
-Low financial impact.

Low

3 Goals

Goal #1—Trainees can do plastic waste segregation correctly and can convert waste
into valuable product

Objective 1.1: Improve knowledge in understanding types of plastic waste and importance of
plastic waste segregation and how to segregate waste correctly

Objective 1.2: Improve knowledge in identify quality of plastic that suit for upcycling and how to
do plastic waste pre-treatment/ preparation for upcycling

Objective 1.3: Provide hands-on experience on plastic waste conversion into valuable products

Goal #2—Trainees have a good mindset about turning waste to useful products and
have some views on business opportunity for developing product from waste
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4 Training and/or services offered

Training Topic: "Plastic waste segregation and circular-based utilization ".
Duration: 2 days.

Location: Main lab hall at Department of Environmental Engineering, CMU.

Target Group: School teachers and students, small to medium size communities that are
interested in gaining some revenue from solid waste.

Content:
- Lecture, The overview and situation of plastic wastes in Thailand.
- Lecture, How to segregate and prepare different types of plastic for utilization?

- Lecture, Alternatives for sorted plastic wastes utilizations with income analysis and eco-
business opportunity.

- Hands-on workshop, practice segregation, and preparation from the mixed plastic wastes
including cleaning and shredding using plastic shredder.

- Hands-on workshop, practice for plastic conversion, and upcycling including plastic
extrusion and shaping it up to the different type of products, such as plastic pots or plastic
filament, using an extruder.

- Hands-on workshop, practice on using plastic filament with 3D printer.

5 Scope of the hub

Activities: we will accomplish aforementioned objectives by carrying out the following activities:

1) Training - Conducting 1-2 training programs per year for School teachers and students,
small to medium size communities that are interested in gaining some revenue from solid
waste

2) Counselling - providing following counselling or advisory services to help school teachers
and students or communities to develop their own plastic waste segregation and circular-
based utilization center for reducing their waste and setting up their business

6 Structure, role and responsibilities in governance bodies
and functioning procedures

Main responsible organization: Department of Environmental Engineering, Faculty of
Engineering, Chiang Mai University.
Management representative: Assistant Professor Dr. PATIROOP PHOLCHAN (Head of the
Department)
Trainer: Assoc. Prof. Dr. NAPAT JAKRAWATANA (Lead trainer)

Dr. SARUNNOUD PHUPHISITH (Trainer)

Asst. Prof. Dr. SULAK SUMITSAWAN (Trainer)

Asst. Prof. Dr. Aunnop Wongrueng (Trainer)

Asst. Prof. Dr. Pharkphum Rakruam (Trainer)
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Asst. Prof. Dr. Patiroop Pholchan (Trainer)

Experts from Zero Waste YOLO Co., Ltd. (Trainer)

1 PhD and 2 Master students (Assistant trainers)
Partner: Experts from the company (Zero Waste YOLO Co., Ltd.) will be the technical support
for machine operation and recycled plastic business models.
Location: The CMU-SWAP training room and main lab hall at Department of Environmental
Engineering, CMU.
Facility: a training room, computer and screen (belong to Dept. of Environmental Engineering).
The plastic shredder, extruder and 3D printer obtained using the equipment budget of SWAP
will be used during the training.

7 Resources required
Equipment: The plastic shredder, extruder, filament maker and 3D printer obtained using the
equipment budget of SWAP will be used during the training.

Material: Plastic waste material can be collected from university bin by faculty of engineering
porter or collecting by student from their own source.

Facilities: a training room, computer and screen (belong to Dept. of Environmental Engineering).

Human resource: Trainers are lecturers from Dept. of Environmental Engineering and graduate
students.

Financial support: Sponsors from both government organisations and private companies.
Training fee from trainees.
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8 Business plan

Business Model Canvas

Key Partners Key Activities Value Propositions Customer Relationships Customer Segments
- Chiang Mai University Lecture and Hands-on practicing Innovation, fun, and engaging Person-to-person contact High school students and teachers
-Zero Waste YOLO Co,, Ltd. on educational method (i.e. visitor to the center) Higher education
-Partner universities from SWAP  Plastic waste segregation and Add to people ‘s knowledge, skilland  Video conf. Member of community group
Project circular-based utilization training attitude Email Community enterprise
Social VR APP

Key Resources Channels

Equipment: The plastic shredder, - Social media

extruder, filament maker and 3D - Word of mouth

printer - Presentation

Material: Plastic waste material
Facilities: a training room,
computer, and screen

Trainers and graduate students

Cost Structure Revenue Streams

Maintenance and replacement of equipment Government organisations and/or private companies
Labor cost for student assistance Training fees

Electricity and water Chiang Mai University (under the “BCG model strategy”)

Faculty of Engineering, CMU.

Page | 10 - CMU - Feasibility study - English version
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.



9 Indicators of success

The CMU training hub will focus on the plastic waste segregation and utilization. The trainees
will be given the lecture about the overview and situation of plastic wastes in Thailand,
segregation methods and preparation of different types of plastic for utilization. Income analysis
for plastic waste utilizations will also be explained. Afterward, trainees will practice segregation
and preparation from the mixed plastic wastes. The suitable type of plastic will then be used to
produce both products, such as plastic pots and plastic filament.
As per the success of the training hub, the following indicators are proposed to determine the
performance of the training hub:

1. Percentage of improvement in plastic waste segregation correctness.

2. Test score of trainees’ pre- and post-trainings.

3. Number of trainees complete a 2-day training.

4. Number of trainings provided during SWAP programme.
The details of each indicator including data collection and evaluation are discussed in the
Monitoring and Evaluation Plan.

10 Monitoring and evaluation plan

Monitoring is a process that routinely collects meaningful information to track the progress of a
project by comparing collected data to pre-defined plans. CMU training hub is a physical location
in Chiang Mai, Thailand, to provide training on the topic of “Plastic waste segregation and
circular-based utilization ” under the SWAP program.

The overall goal of the training is to improve the correctness of plastic waste segregation and to
introduce options for plastic waste utilization. Various types of plastic that are often found in
solid waste, methods to identify the plastic type, and the utilization of recycled plastic will be
introduced during the training through explanation and hands-on workshops.

Toensure that the overall goal is reached, monitoring and evaluation (M&E) will be used as a tool
to steer the training hub management. This process will help identify project direction, adapt
implementation plans, and support decision-making in project management. The process of M&E
will be conducted regularly along with the operation of the training hub by CMU SWAP team
members. The M&E reports will be available to CMU training hub management, SWAP
committees, CMU executives, and funders.
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Logical Framework
The overall goal, outcome, output and activities of CMU training hub is shown in the logical framework. The indicator, methods of verification and the

risks/assumptions of the training are identified.

- Equipment demonstrationin
plastic waste utilization

PROJECT SUMMARY INDICATORS MEANS OF VERIFICATION RISKS / ASSUMPTIONS
Goal Improve the correctness of plastic Percentage of improvement in Comparison of pre-training and N/A
waste segregation and introduce plastic waste segregation post-training tests
options for plastic waste utilization correctness
Outcome Higher test and practice scores on Test score Pre-training and post-training Trainees attend at least 90%
the topic of “Plastic waste test scores of the training programme
segregation and circular-based and take pre-training and
utilization” post-training tests
Output Trainees from communities or Number of trainees complete a Training hub attendance records | Trainees apply for the
schools complete a 2-day training on | 2-day training training
“Plastic waste segregation and
circular-based utilization”
... - Provide at least 1 training .. . . . .
Activities . Number of trainings provided Training hub records Trainees are interested and
course during the SWAP . - ..
during SWAP programme willing to attend the training
programme B .
course on “Plastic waste

segregation and circular-
based utilization”
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The details of monitoring indicators are defined as followed.

Indicator Percentage of improvement in plastic waste segregation correctness

Definition Difference between post-training and pre-training divided by pre-training score
multiplied by 100

Purpose To assess that trainee, improve their understanding of plastic waste segregation and

utilization

Data Collection

The instructor will evaluate each trainee individually by the pre-training and post-
training test questions. The testing score will be used in the evaluation of
improvement that is developed during the training.

Frequency Every training held

Responsible CMU SWAP members

Reporting A test score of all trainees will be included in statistical analysis e.g., average score,
and standard deviation. The report will be available to CMU training hub
management and SWAP programme.

Indicator Test score

Definition The score of each trainee obtained from the pre- and post-training tests

Purpose To assess the knowledge and skill of trainee before and after the training

Data Collection

The student will be given a set of questions related to plastic waste segregation and
utilization before the training and after completion of training

Frequency Every training held

Responsible CMU SWAP members, instructors

Reporting Test score will be used as a trainee performance indicator. The test score will be
available to individual trainee, CMU training hub management and SWAP
programme.

Indicator Number of trainees who complete a 2-day training

Definition Amount of trainee who attend the “Plastic Waste Segregation and Utilization” held
by CMU training hub. The trainee needs to attend all lectures and workshops during
2-day workshop to complete the training.

Purpose To determine capacity and community connection of the CMU training hub
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Data Collection Numbers of trainee will be collected from the sign-in sheet of the training.

Frequency Every training held
Responsible CMU SWAP members
Reporting Number of trainees who complete a 2-day training will be available to CMU training

hub management and SWAP programme.

Indicator Number of trainings provided during SWAP programme

Definition Numbers of training that CMU training hub provide on the topic of “Plastic waste
segregation and circular-based utilization” during the effective SWAP programme

Purpose To determine capacity and community connection of the CMU training hub

Data Collection CMU training hub operational plan

Frequency Every training held

Responsible CMU SWAP members

Reporting Number of trainings will be available to CMU training hub management and SWAP
programme.

In addition to the previously mention indicators, the evaluation forms will be provided to the
trainees and partner instructors to ask their opinions of the training. The choices of answer have
different scores to indicate the level of agreement for each question. The questions will be
related to

- trainingfacility

- trainingduration

- training subjects

- training materials

- equipment demonstration

- suggestions
The evaluation form for trainees and instructors will be provided to all trainees at the end of the
training and will be evaluated for the suitability of the training. The results of the evaluation form
will be available to CMU training hub management and SWAP programme.
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Likelihood of Occurrence

ESTIMATION DESCRIPTION INDICATORS
High Likely to occur each year or more than  Potential of it occurring several times
(Probable) 50 per cent chance of occurrence. within the lifetime of the project

-Could occur but not likely more than
Medium  Likely to occur by less than 25 per cent once within the lifetime of the project
(Possible) chance. -Could be difficult to control due to
some external influences.
Low -Has not occurred.

Not likely to occur.
(Remote) -Unlikely to occur.

Likely Impact and Severity

ESTIMATION DESCRIPTION
-Significant impact on the project’s achievement or operational
High activities.

-Significant stakeholder concern.
-Significant financial impact.
-Moderate impact on the Project’s achievement or operational
Medium activities.
-Moderate stakeholder concern.
-Moderate financial impact.
-Low impact on the Project’s achievement or operational activities.
-Low stakeholder concern.
-Low financial impact.

Low
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ABSTRACT

This report is prepared from the feasibility study of the training hub intended to be organized at
the Faculty of Sciences, Maejo University (MJU), Thailand, and the neighboring communities. The
need analysis indicates that agricultural waste utilization is essential for Thailand, especially in the
local community. Improvement of this activity will help the country to fulfill the Bio-Circular-Green
(BCG) Economy Model toward the Sustainable Development Goals (SDGs). Therefore, training on
"Agricultural waste utilization" is proposed with the primary goal of training the trainees to design and
develop value-added products from agricultural waste such as compost, biochar, food and
supplements, and health and wellness products with an economical and environmentally friendly
approach. Risk analysis reveals that both risk severity and likelihood are restricted at the low and
medium levels. Both recent equipment and some purchases using SWAP's budget are already available
at the Faculty of Science. The main trainers are the staff of MJU SWAP. To maintain the training hub
activity, we planned the budget from the sponsorship of government organizations, private companies,
MJU research grants, and training fees from the trainees. The success of the training hub is evaluated

at the end of the training.

KEYWORDS

MJU Training hub, agricultural waste utilization, value added products
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1 Needs analysis

The Thai agricultural sector involves a population of nearly 24 million people, representing
149.24 million hectares of agricultural land, or nearly half of the country's agricultural
production. According to the global market's climate and supply and the fluctuation of raw
materials and products, Thai farmers have relatively low average incomes. In addition, after
harvesting, a large amount of agricultural waste will be left unutilized. This number is
expected to rise due to increased demand for farm products. These wastes are often discarded
without any recovery treatment causing environmental problems, health, and the economy.
Typically, only high heating value biomass could be used as biomass energy for the industrial
sector. Nowadays, converting agricultural wastes into value-added products has gained
considerable interest due to rising demand for products with natural additives and stricter
environmental regulations. Furthermore, the valorization of agricultural waste can improve
the livelihood of the local communities through more extra income.

Due to the promising applicability of agro-residues in various industries such as chemical,
agricultural, food processing, and pharmaceuticals, the bio-products and their substances have
been intensively explored in recent years. However, value-added products from agricultural
wastes are already in commercial practice in the agro-processing industry, not for local
communities or small and mid-size enterprises (SMEs). There is still a big gap between both
sectors. The development concept and practical guidelines for Thai farmers to transform BCG
into high-value industrial agriculture are required to drive Thailand's economy toward
sustainable development goals (SDGs). However, achieving a circular economy remains far
from agricultural communities. Nowadays, the trends of green growth (environmentally
friendly products), health and wellness, preparing for an aging society, and food security have
become clear. Our training hub can fulfill those needs with a training program series. The
valorization of agricultural wastes offers tons of exploitable opportunity in economic,
environmental, and social aspects.

Nevertheless, social acceptance, especially among local stakeholders, is essential to
successfully implementing waste utilization. Therefore, this training hub will involve related
parties in the decision-making process to select a series of training hubs to prevent conflict
issues, promote mutual agreement among stakeholders, and increase the training and
implementation success rate. In this way, the local farmers and SMEs can thrive with the
additional utilization and product development from agricultural waste.
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2 Risk analysis

This initial risk assessment was conducted using the guidelines outlined in Table 2 to .

Risk was determined based on a threat event, the likelihood of that threat event occurring,
mitigating factors, and consequences/impact to mission. The risk assessment result showed in
Table 1.

Table 1 Risk analysis of Training hub on Agricultural waste utilization

Risk Topic Risk Description Severity Likelihood Mitigation factors
Occupation 1. The trainee may get Low Low 1. Personal protective
health and injured or accidents occur equipment
safety during the training 2. Emergency and safety

plan
2. Epidermic situation Moderate | Moderate 3. Online training
Technical 1.Tools, equipment and | Low Low 1. Collaboration with
technology advances equipment suppliers for
2.Tools, equipment and | Low Low good technical support
technical failure.
Operational 1. Disruption to supplies | Low Low 1. Preparation of
and operations materials and supply
2. Human error Low Low source
3. Trainee trust 2. Duty arrangement and
plan.
3. Market plan
Financial 1. Going over budget Moderate | Low 1. Supporting funding
2. Business failure Moderate | Low and sponsorship
3. No funding Moderate | Low 2. Training fees
3. Financial plan

The following table is provided as a list of assessment scales for likelihood, impact, and risk
value.
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Table 2: Assessment Scale — Likelihood of Threat

Qualitative | Semi-Quantitative

Values Values Description
Very High | 96-100 10 Adversary is almost certain to initiate the threat event.
High 80-95 8 Adversary is highly likely to initiate the threat event.
Moderate | 21-79 5 Adversary is somewhat likely to initiate the threat event.
Low 5-20 2 Adversary is unlikely to initiate the threat event.
Very Low 0-4 0 Adversary is highly unlikely to initiate the threat event

Table 3: Assessment Scale — Likelihood of Threat

Qualitative | Semi-Quantitative Descrioti
escription
Values Values P
: Error, accident, or act of nature is almost certain to occur; or
Very High | 96-100 10 )
occurs more than 100 times per year.
) Error, accident, or act of nature is highly likely to occur; or
High | 80-95 8 , Sy Tikely
occurs between 10-100 times per year.
Error, accident, or act of nature is somewhat likely to occur;
Moderate 21-79 5 } y
or occurs between 1-10 times per year.
Error, accident, or act of nature is unlikely to occur; or
Low 5-20 2 occurs less than once a year, but more than once every 10
years.
Error, accident, or act of nature is highly unlikely to occur;
Very Low | 0-4 0 Sy ¥
or occurs less than once every 10 years.
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Table 4: Assessment Scale — Impact of Threat

Qualitative | Semi-Quantitative Descrintion
Values Values .
Very High | 96-100 10 The threat ever.lt could be expected to I'la've multiplfe §§Vere
or catastrophic adverse effects on training hub activities
High 80-95 g The threat e.vent could be expectesi t.O have a se.ve.r.e or
catastrophic adverse effect on training hub activities
Moderate 2179 5 The threat eYept could be‘ e?q.)ected to have a serious adverse
effect on training hub activities
The threat event could be expected to have a limited adverse
Low 5-20 2 .. o
effect on training hub activities.
Very Low 0.4 0 The threat event cou.ld.be expecte‘d to have a negligible
adverse effect on training hub activities

Table 5: Assessment Scale — Level of Risk

Qualitative | Semi-Quantitative Descrioti
escription
Values Values .
) Threat event could be expected to have multiple severe or
Very High | 96-100 | 10 . P " ple set
catastrophic adverse effects on training hub activities
. Threat event could be expected to have a severe or
High | 80-95 8 . P 2 ¢ or
catastrophic adverse effect on training hub activities
Threat event could be expected to have a serious adverse
Moderate 21-79 5 . p o\
effect on training hub activities
Threat event could be expected to have a limited adverse
Low 5-20 2 .. .
effect on training hub activities
Threat event could be expected to have a negligible adverse
Very Low 0-4 0 .. p o\ S8
effect on training hub activities
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3 Goals

3.1 To convert agricultural waste into value added products
3.2 To transfer knowledge and technology innovation combines local wisdom to
develop high standards of agricultural products

3.3 To develop community enterprise and entrepreneurship
4 Training and/or services offered
The details of MJU training hub are described below;
Training Topic: "Agricultural waste utilization ".
Duration: 1 days/each program.
5 Location: Environmental technology laboratory, Faculty of Science, Maejo university

Biotechnology laboratory, Faculty of Science, Maejo university

Local community

Target Group: Farmers, SMEs entrepreneurs, communities, municipalities

Training program series:

Series 1
- Hands-on workshop, Agricultural waste for soil amendment products
: composting
: biofertilizers
: biochar production
Series 2
- Hands-on workshop, Agricultural waste for functional food products
Series 3
- Hands-on workshop, Agricultural waste for health and wellness products
Series 4
- Hands-on workshop, Agricultural waste for bio-packaging
Series 5
- Hands-on workshop, Agricultural waste for animal food
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6 Scope of the hub

Activities: we will accomplish aforementioned objectives by carrying out the following
activities:

1) Training — Conducting 1-2 training programs per year for farmers, SMEs
entrepreneurs, communities, municipalities

2) Counselling — Providing following counselling or advisory services to help farmers,
SME:s entrepreneurs, communities, municipalities to set up their entrepreneurship

7 Structure, role and responsibilities in governance bodies and
functioning procedures

Main responsible organization:

Program in Environmental technology, Faculty of Science, Maejo University
Program in Biotechnology, Faculty of Science, Maejo University

Management representative: (Asst.Prof.Dr.Mujalin Pholchan) (Head of Program)
Trainer:

Series 1
- Hands-on workshop, Agricultural waste for soil amendment products
: composting
Trainer: Asst.Prof.Dr. Tapana Cheunbarn
: biofertilizers
Trainer: Asst.Prof.Dr. Tapana Cheunbarn
: biochar production
Trainer: Asst.Prof.Dr. Mujalin Pholchan
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Series 2
- Hands-on workshop, Agricultural waste for functional food products
Trainer: Dr. Tippapha Pisithkul
: Asst.Prof.Dr. Piyanuch Niamsup
: Asst.Prof.Dr. Pairote Wongputtisin
Series 3
- Hands-on workshop, Agricultural waste for health and wellness products
Trainer: Asst.Prof Dr. Mathurot Chaiharn

Series 4
- Hands-on workshop, Agricultural waste for bio-packaging
Trainer: Asst.Prof.Dr. Mujalin Pholchan
Asst.Prof.Dr.Rawadi Wongmaneerung
Asst.Prof.Dr.Supattra Wongsanmai
Series 5
- Hands-on workshop, Agricultural waste for animal food
Trainer: Asst.Prof.Dr. Mujalin Pholchan
Dr. Wongphan Promwong

Location: The MJU-SWAP training room and main lab hall at Faculty of Science, MJU
and local communities.

8 Facility:

For MJU training hub, training rooms, laboratory, computer, projector and IT system is
located at Chulaporn building, Faculty of Science. All lab equipment and tools including the
existing one and the one from SWAP budgets such as notebook, incinerator, incubator
shakers, soil pH meter, Plastic shredder and Infrared thermometer will be used during the
training.
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9 Resources required

Equipment: Incinerator, Incubator shakers, soil pH meter, Infrared thermometer from
SWAP budgets and existing Lab equipment from the faculty of Science.

Material: Agricultural waste are collected from local communities

Chemicals and Innoculum are from the faculty of science and research project
Facilities: a training room, laboratory, computer, and projectors and etc. are from the
faculty of science, Maejo university

Human resource: Trainers are lecturers from program in Environmental technology,
Material science, Biotechnology and graduate students.

Financial support: Sponsors from university, government organisations and private
companies. Training fee from trainees.

10  Business plan

The business plan of MJU training hub is explained below;
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11 Indicators of success

MJU training hub focus on agricultural waste utilization. For the success of MJU the training
hub, the following indicators are proposed to determine the performance of the training hub;

1. Training attendance in 1-day training/ each series.

2. Number of training course provided during SWAP programme.
3. Trainers and trainees’ satisfaction

4. Completion rate

5. Transfer of training knowledge for waste utilization

6. Number of products and entrepreneurship

7. Financial and investment

The details of each indicator including data collection and evaluation are discussed in the
Monitoring and Evaluation Plan.

12 Monitoring and evaluation plan.

Monitoring is a process that routinely collects meaningful information to track the progress of
a project by comparing collected data to pre-defined plans. MJU training hub on the topic of
Agricultural waste utilization is organized in ChiangMai. The overall goal of the training is to
transfer knowledge and hands-on technology of agricultural waste utilization to valorization
of the value added products. To ensure that the success of the training hub goal, monitoring
and evaluation process will be used as a tool. This process will help identify project direction,
adapt implementation plans, and support decision-making in project management. The
process of monitoring and evaluation process will be conducted regularly along with the
operation of the training hub by MJU SWAP team members. The monitoring and evaluation
results is reported to MJU SWAP management team, SWAP committees as well as MJU

executives, and funders.

Several types of questionnaire including Expectations questionnaires, Participants’
satisfaction questionnaire and Trainers’ satisfaction questionnaire is used to identified the
training need, to monitor the results of the training program and to collect data on participants

perception of the training and to collect data on the training course from the expert
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perspective. Also the preliminary financial sheet 1s used for identity the foreseen resources
and costs needed for the training and the financial form is used to enable the proper financial
monitoring during the training program. Moreover, in order to propose and justify
modification and communicate the achieved objectives and results of the training
programmes, monitoring report and final evaluation report are developed. The details of

monitoring indicators are defined as followed;
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Set of indicators Indicators

1. Financial resources 1.1 Costs for the training hub implementation
1.2 Costs for training fees
1.3 Costs for travel of the trainees

N

. Competence of supporting staff 2.1 Staff preparation
2.2 Staff experiences on professional
trainings

(O8]

. Competence of trainers 3.1 Trainers knowledge

3.2 Trainer teaching skills and techniques
3.3 Trainer experiences in delivering
professional training

4. Infrastructure and equipment 4.1 Training room and laboratory

4.2 Accessibility

4.3 Security and safety

4.4 Availability of computer, equipment and
internet network

. Trainers satisfaction 5.1 Satisfaction about outcome

5.2 Satisfaction about training activities
5.3 Satisfaction about content

5.4 Satisfaction about applicability of the

9]

output / products
6. Trainers learning 6.1 level of knowledge /learning
6.2 level of experience on the topic
7. Trainers motivation 7.1 Interest about content

7.2 Interest in participation
7.3 Interest in develop community enterprise
or entrepreneurship

o0

. Time management 8.1 Timetable for the training
8.2 Compliance with the foreseen deadlines
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Likelihood of Occurrence

ESTIMATION DESCRIPTION INDICATORS
High Likely to occur each year or more than  Potential of it occurring several times
(Probable) 50 per cent chance of occurrence. within the lifetime of the project

-Could occur but not likely more than
Medium  Likely to occur by less than 25 per cent once within the lifetime of the project
(Possible) chance. -Could be difficult to control due to
some external influences.
Low -Has not occurred.

Not likely to occur.
(Remote) -Unlikely to occur.

Likely Impact and Severity

ESTIMATION DESCRIPTION
-Significant impact on the project’s achievement or operational
High activities.

-Significant stakeholder concern.
-Significant financial impact.
-Moderate impact on the Project’s achievement or operational
Medium activities.
-Moderate stakeholder concern.
-Moderate financial impact.
-Low impact on the Project’s achievement or operational activities.
-Low stakeholder concern.
-Low financial impact.

Low
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ABSTRACT

As a part of Work Package 4, this deliverable 4.4 report has been done to make the feasibility
study of Training Hub in the framework of the SWAP project. This reportindicates that the needs
of Training Hub establishment is very essential in Vietnam. The report also shows the risks and
mitigation measures when setting up the Training Hub. Both severity and likelihood levels of
risks are medium and low. The goal of the Training Hub is towards environmental protection. The
long-term plan of training and services offered includes of academic training, VET courses,
informal educational products and research activities. One training course with the topic
“Agricultural waste utilization into organic fertilizer for crop production” is conducted during the
SWAP project implementation. In order to maintain the sustainability of the Training Hub, the
business plan has been done to show the key activities, the targets, time, channels of
dissemination for each key activity and its outcomes. Besides, the report also reveals that there
are 6 criteria to evaluate the success of the Training Hub. The monitoring and evaluation plan
are very important to operate the Training Hub effectively.
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HUAF Training Hub, solid waste management, agricultural waste, organic fertilizer
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1 PHYSICAL LOCATION

The Traning Hub “Solid Waste Management” will be operated by Department of Crop
Science and Centre for Agricultural Research and Services, Hue University of Agriculture
and Forestry.

2 NEEDS ANALYSIS

The amount of household solid waste generated in Vietnam is currently about 25.5 million
tons/year, of which urban household solid waste is about 38,000 tons/day, and rural one is about
32,000 tons/day (VEA, 2019). Household solid waste in urban areas currently accounts for more
than 50% of the total household solid waste in the country. It accounts for about 60-70% of the
total amount of urban solid waste (MONRE, 2017). Besides household solid waste, many other
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types of solid waste are also increasing rapidly in recent years, such as construction, industrial,
medical, electrical, plastic, and agricultural solid waste. It is estimated that the amount of
household solid waste in urban areas increases by an average of 10-16 % per year, of which the
amount of construction solid waste accounts for 10-15% of urban solid waste. By 2025, medical
solid waste will be generated about 33,500 tons/year nationwide (MONRE, 2017).

The current status of solid waste management in Vietnam will reflect through collection,
recycling, and handling/incineration stage. For urban household solid waste, the collection rate
has increased from 78% in 2008 to 85.5% in 2017 (Party Affairs Committee of MONRE, 2018).
The collection service has been extended to grade V cities. Some grade 1 cities, such as Ho Chi
Minh City, Da Nang, and Hai Phong, have a collection rate of 100% of the inner city (MONRE,
2016). The collection rate in rural areas, peri-urban areas, or towns and townships is higher,
about 60-80%, while in some remote areas, the collection rate is less than 10% (MOC, 2017).

The recycling rate of household solid waste is still low, with about 8-12% of urban household
solid waste and 3.24% of household solid waste in rural areas (Party Affairs Committee of
MONRE, 2018). Some waste recycling technologies have also been deployed for energy
recovery, such as composting, fuel pellets, or incineration. There are about 35 solid waste
treatment facilities using bio-composting technology to make organic fertilizers nationwide.
Also, there are 01 rice husk-fired thermal power plant project, 01 power generation project from
livestock and poultry manure waste, and 06 bagasse power projects (MONRE, 2017).

Currently, the primary method of solid waste handling/incineration is still landfill. It is estimated
that 70-75% of household solid waste is being treated by this method. In 2016, there were about
660 household solid waste landfills with a total area of about 4,900ha, of which there were only
203 sanitary landfills, accounting for 31% (MONRE, 2017).

The mismanagement of solid waste is leading to pollute cities and beaches, to impact biodiversity
and natural habits as well as to contribute to climate change.

That’s the reason why it’s essential to set up the Training Hub “Solid Waste Management” aiming
at providing the training and services on solid waste management effectively.

3 RISK ANALYSIS

The below table is shown the risk analysis and the mitigation measures when establishing the
Training Hub “Solid Waste Management” at Hue University of Agriculture and Forestry
(hereafter called to as the “HUAF Training Hub”).

Risk Topic Risk Description Severity Likelihood Mitigation Measures
Security Get injury during the low low Protection gear
training for trainees and Follow the regulation
trainers and guides during the
training
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Risk Topic Risk Description Severity Likelihood Mitigation Measures
Technical Insufficient advanced medium low Update the advanced
problems knowledge and knowledge through

technical skills to conferences, staff
undertake the training exchange programs,
actions project implementation
Humanresources | Lack of trainers medium low Cooperate with experts
from other partners
Financial Going over budget, medium low Asking for sponsorship
Business failure, or non- from other sources and
availability of funding. collect some training
fees, use student
assistant for training

4 GOALS

Goals:
To be leading Training Hub on Solid Waste Management in Central Vietham and the whole
country towards environmental protection.

Objectives:
e To support the academic and administrative staff in modernization and updating the
SWM curricula of the Bachelor and Master levels;
e To support the university’s staff to run VET courses or informal educational products;
e Todevelop high quality research on SWM to meet the labor needs in market;
e Tobecome a member of SWM networking at national, regional and international levels.

5 TRAINING AND/OR SERVICE OFFERED

The long-term strategies of training and service offered under the HUAF Training Hub include:

= Modernizing and updating curricula of Bachelor and Master program on SWM

= Providing the VET courses on SWM and informal educational products to meet the
society’s demands

= Providing consultative services and assessment for national and international projects on
SWM

= QOrganizing trainings, seminars and conferences

= Managing and implementing projects on SWM

= Connecting stakeholders to build networking on SWM

At the beginning the HUAF Training Hub’s operation during the SWAP project implementation,
we will focus on one training course with following information:
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Training Topic: Agricultural waste utilization into organic fertilizer for crop production
Goals: to improve knowledge on how to recycle agricultural waste into valuable product.
Duration: 2 days.

Location: Main lab hall and field at Department of Crop Science and Centre for Agricultural
Research and Service, HUAF.

Target Group: School teachers and students, households that are interested in gaining organic
fertilizer from waste for crop.

Contents:
e Lecture: The overview and situation of using agricultural wastes for organic fertilizer in
Vietnam.

e Lecture: Principles and Methods how to make agricultural wastes into organic fertilizer
e Lecture: How to use organic fertilizer for crop

e Hands-onfield, practice of preparation, classification of wastes for organic fertilizer

e Hands-onfield, practice for how to make wastes into organic fertilizer

e Hands-onfield, practice on how to apply organic fertilizer from wastes for crops.

Activities:

We will accomplish aforementioned goals by carrying out the following activities:

e Training - Conducting 1-2 training programs per year for School teachers and students,
households that are interested in making wastes into organic fertilizer.

e Counselling - providing following counselling or advisory services to help school teachers
and students or households to recycle wastes in order to reduce environment problems and
increase income as well as contribute in organic agriculture production.

Structure, role and responsibilities in governance bodies and functioning procedures
Main responsible organization: Department of Crop Science, Hue University of Agriculture and
Forestry.
Management representative: MSc. Le Thi Thuy Hang (Senior Officer of Department of Sciences -
International Cooperation and Library)
Trainers:  Prof. Dr. Hoang Thi Thai Hoa (Lead trainer)

Assoc. Prof. Dr. Tran Thanh Duc (Trainer)

Dr.Ve Quoc Linh (Trainer)

Dr. Le Dinh Huy (Trainer)

Dr. Le Ngoc Phuong Quy (Trainer)

Experts from VIPESCO Joint Stock Company (Trainer)

1 PhD and 2 Master students (Assistant trainer)

Partner: Experts from the company (VIPESCO Joint Stock Company) will be the technical
support for agricultural waste recycle into organic fertilizer and for take initiative for business
model from solid waste.

Location: The SWAP training room at HUAF.

Facility: a training room, laptop and screen. The equipment will be installed from the SWAP
project budget.
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Notes: After each training course, the participants will be provided the certificates with logos of
HUAF, SWAP project and Eramus+.

6 RESOURCES REQUIRED

Equipment: the equipment from the SWAP project budget will be installed and the available
equipment from HUAF.

Material:

Agricultural Research and Service and students.

Agricultural waste from fields or households can be collected by Centre for

Facilities: a training room, computer and screen (belong to Department of Crop Science) and
practical lab (Centre for Agricultural Research and Service belonging to HUAF)

Human resources: Academic staff with professional skills are lecturers and researchers from
HUAF and graduate students.

Financial support: Sponsors from government and international organisations,

NGOs and

private companies; yearly fees from undergraduate and graduate students; training fee from

trainees.

7 BUSSINESS PLAN

Key activities Targets Time Channels Outcomes
Lecture on Undergraduate | Term 1:Sep-Dec HUAF's 40 students
SWM for students Term 2: Jan-Jun website finished per
Bachelor level Term 3: Jul-Au Social media | tear
Lecture on Graduate Term 1: Sep-Dec HUAF’s 10 MSc
SWM for students Term 2: Jan-Jun website students per
Master level Term 3: Jul-Au Social media | year
VET courses Enterprises, Every 3 month HUAF's 03-04 VET

graduated (based on society’s | website courses and 30-

student demands) Social media | 40 participants

finished

Informal Informal Every 6 month HUAF'’s 01-02 events or
educational workers, (based on society’s | website 01-02 products
products Community demands) Social media | peryear

Pupils,...
Consultative NGOs, Every year Website, 01 proposal
services; international social media accepted ORO01
research and and national contract of
development donors, ... consultative
project; other service per year
activities
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8 INDICATORS OF SUCCESS

The success of the HUAF Training Hub will be considered by the following criteria:

e Number of undergraduate and graduate students registered,;

e Number of trainees;

e Number of training courses;

e Number of research and development projects approved by government and international
organizations or NGOs;

¢ Number of consultative service activities done

e Feedback of trainees after training activities

9 MONITORING AND EVALUATION PLAN

The monitoring and evaluation will be applied as a tool to steer the HUAF training hub
management effectively.

The operation of HUAF Training Hub will be monitored monthly and evaluated every 6 months
by HUAF team members

The monitoring and evaluation report will be sent to to HUAF training hub management board,
SWAP committees, HUAF executives, and funders.

Besides, the evaluation forms will be provided to the trainees and partner instructors to ask their
opinions of the training. The choices of answer have different scores to indicate the level of
agreement for each question. The questions will be related to training facility, training duration,
training subjects, training materials, equipment demonstration and suggestions. The evaluation
form for trainees and instructors will be provided to all trainees at the end of the training and
will be evaluated for the suitability of the training. The results of the evaluation form will be
available to HUAF training hub management board and SWAP committees.
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TOM TAT

Nhu l1a mét cong viéc cia Hop phan 4, bao cdo san pham 4.4 dugc thyc hién dé nghién caru tién
kha thi thanh 1ap Trung tdm Dao tao trong khuén khé dy an SWAP. Bao cdo nay da chirarang viéc
thanh 1ap Trung TAm Pao tao la rat can thiét & Viet Nam. Bdo cdo cling néu ra cac rdirova cacbién
phap giam thiéu rui ro khi thanh 1ap Trung tdm. Mic d6 nghiém trong va kha ning xay ra cda cac
rdi ro nay déu & muace trung binh va thap. Muc dich thanh [ap Trung tdm Dao tao 1a hudng dén bao
vé moi truong. Ban ké hoach dai han vé cac dich vu dao tao ctia Trung tdam bao gém dao tao cac
khda hoc chinh théng bac dai hoc va sau dai hoc, cac khda hoc nghé, phat trién cac san pham gido
duc khéng chinh théng va cac hoat déng nghién ctiu. Mét khda tap huan cé chd dé “Str dung rac
thai néng nghiép dé san xuat phan hitu co cho canh tac cay trong” duoc té chirc trong thoi gian
thuc hién dy an SWAP. Bé duy tri tinh bén virng cia Trung tam Pao tao, ban ké hoach kinh doanh
duoc phat trién dé liét ké cac hoat déng chinh, d6i twgng tham gia, thoi gian, kénh quang ba va san
phdm d4au ra cho tirng hoat déng. Bén canh d6, bao céo cling dva ra 6 tiéu chi dé danh gid sy thanh
cong cua Trung tdm Pao tao. K& hoach gidam sat va danh gia cling rat quan trong dé van hanh Trung
tam Pao tao mét cach co hiéu qua.

TU KHOA
Trung tdm Dao tao HUAF, quan ly rac thai rén, rac trai nong nghiép, phan hitu co

TU CHOI TRACH NHIEM

Hb tro ctia Uy ban chau Au trong viéc xuat ban an pham nay khong bao gbm bat ky sy bao chirng
nao vé mat ndi dung, vén chi thé hién géc nhin cda nguoi bién soan va Uy ban s& khong chiu bat ky
trach nhiém nao vé viéc sir dung nhitng thong tin & trong 4n pham nay.

Van ban nay co thé co chira cac tai liéu ma la ban quyén cua cac don vi tham gia du an SWAP va
khong thé sao chép néu khong xin phép. T4t ca cac don vi tham gia dy an SWAP déngy cho cong
khai hoan toan van ban nay. Viéc sir dung dé thuong mai hda bat ky cac théng tin co trong van ban
nay doi hdi ban quyén tir chd sé hitu cda thong tin do.

T4t ca cac don vi tham gia du an SWAP hay mot don vi tham gia du an SWAP bao dam rang thong
tin chra trong van ban nay khong thé sir dung, va viéc sir dung cac thong tin d6 khong tra tién tir
cac rui ro va khong chiu trach nhiém bat ky phap ly nao cho sy thiét hai ma gy ra béi nguoi st
dung thong tin nay.

LGOI CAM ON

Van ban nay la mét san pham cda dy an SWAP. Dy an nay duoc tai tro bai Chwong trinh Eramus+
thuoc Lién minh Chau Au trong khuon khé kéu goi mai thau d& xuat dy an EAC/A02/2019 va thyc
hién duw an ma sé 618723-EPP-1-2020-1-DE-EPPKA2-CBHE-JP.
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VIET TAT

HUAF:Truong Pai hoc Néng LAm Hué
SWM: Quan ly rac thai ran (QLRTR)
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1 DIA DIEM

Trung tdm Dao tao “Quan ly rac thai ran” s& dwoc van hanh béi B6 mén Khoa hoc cay trong va
Trung tam Dich vu & Nghién ctiru Nong nghiép thuéc Truong Dai hoc Nong Lam Hué.

2 HAN TiCH NHU CAU

S6 lwong rac thai ran sinh hoat & Viét Nam hién nay khodng 25.5 triéu tan/ndm trong do rac thai
sinh hoat & thanh phé |a khodng 38.000 tdn/ngay, va rac thai sinh hoat & nong thong |a khoang



32.000 tan/ngay (VEA, 2019). Rac thai ran sinh hoat & cac khu viee thanh phé hién nay chiém hon
50% téng s6 rac thai ran sinh hoat trong ca

nuéc. N6 ciing chiém khodng 60-70% téng s6 rac thai ran thanh phé (MONRE, 2017). Bén canh
rac thai ran sinh hoat, nhiéu loai rac thai ran khac cling dang tang nhanh chong trong nhitng ndm
gan day nhu rac thai xay dung, cdng nghiép, y té&, dién t&r, nhya va rac thai ran néng nghiép. Nguoi
ta wéc tinh rang sé lwong rac thai sinh hoat & viing thanh phé tang trung binh tir 10-16 % mot nam
trong do sé lwong rac thai xay dung chiém 10-15% rac thai ran thanh phé. Vao nam 2025, rac thai
y té€ cd nuéc thai ra khodng 33.500 t4n/ndm (MONRE, 2017).

Thuc trang hién nay trong céng tac quan ly rac thai ran & Viet Nam s& dwoc phan dnh thdong qua
cong tac thu gom, tai ché va xtr ly/thiéu dét. Déi vai rac thai sinh hoat, S6 luvgng rac thai thu gom
tlr cac ho gia dinh tang tir 78% nam 2008 1én dén 85.5% nam 2017 (Party Affairs Committee of
MONRE, 2018). Dich vy thu gom d3 tang |1én & cac thanh phé loai V. Mét sé thanh phé loai 1 vidu
nhu Thanh phé H6 Chi Minh, ba Ning va Hai Phong, ty 1é thu gom trong néi thanh ting 100%
(MONRE, 2016). Ty & thu gom rac & nong thon, cac vang ven do thanh phé hay thi tran va thanh
phé nhé la ting cao hon khoang 60-80%, trong d6 ty 1é thu gom rac it hon 10% & mot sé vung xa
(MOC, 2017).

Ty l& tai ché rac thai sinh hoat van con thap, khodng 8-12% rac thai sinh hoat & thanh phé va 3.24%
rac thai sinh hoat & néng (Party Affairs Committee of MONRE, 2018). Mét s6 cong nghé tai ché
rac thai da duoc trién khai dé tao ngudn nang lvong chang han nhu ¢ phan, vién nhién liéu hoac
thiéu dét. Ca nuéc cd khoang 35 nha may xtr ly rac thai ran sir dung céng nghé & phan sinh hoc dé
san xuat phan hitu co. Hon nita, c6 01 dy an nha may nang lwong nhiét d6t trau; 01 dy an nha may
nang lugng tir chat thai chdn nudi va gia cam va 06 du an nang lugng dét tir ba mia (MONRE,
2017).

Hien nay, phuvong phap chinh xt ly va thiéu dét rac thai ran van I3 chén 1ap. Nguoi ta wéc tinh
khoang 70-75% rac thai sinh hoat dang dugc xr ly bang phuong phap nay. Nam 2016, c6 khoang
600 h& chon |1ap rac thai sinh hoat vai téng dién tich 4.900 hecta, trong d6 chi c 203 hé chon 1ap
bao dadm vé sinh chiém 31% (MONRE, 2017).

Viéc quan ly rac thai ran khong dung dang dan dén 6 nhiém & cac thanh phé va bo bién, tac dong
dén moi trudng séng tu nhién va da dang sinh hoc ciing nhuv gép phan dén bién déi khi hau.

D6 1a nguyén nhan tai sao rat can thiét d& thanh 1ap Trung tdm Dao tao “Quan ly rac thai ran” nham
cung cap cac khoa tap huan va cac dich vu lién quan dén quan ly rac thai ran mét cach cé hiéu qua.

3 PHAN TiCH RUI RO

Bang dudi day trinh bay phan tich cac rii ro va cac giai phap gidm thiéu rai ro khi thanh [ap Trung
tam Dao tao ‘Quan ly rac thai ran” tai Truong Dai hoc Néng Lam, Pai hoc Hué (sau day goi tat |13
Trung tadm Dao tao HUAF).
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Ruiro Mo ta Murc dd Kha ndng xdy | Giai phap giam
nghiém trong ra thiéu
An toan Dé bi tai nan Thap Thap Mac d6 bao ho
nghé nghiép Theo cac quy
trong suét qua dinh va hudng
trinh tap huan dan trong suét
cho hoc vién va qua trinh tap
gido vién huan
Van dé ky thuat | Khong du kién Vira Thap Cap nhat kién
thicc madi  va thirc mai thong
trinh  do ky qua hdéi nghi,
thuat dé thuc chuvong  trinh
hién cac hoat trao déi va cac
dong tap huan du an
Nguén lwc con | Thiéu gido vién Vira Thap Hop tac véi cac
nguoi chuyén gia tu
cac déi tac khac
Tai chinh Hét kinh phi, Vira Thap Xin tai tro tir cac
kinh doanh nguén khac va
khéng  thanh thu hoc phi tu
cong, khéng co hoat dong tap
kinh phi dé sir huan, tan dung
dung sinh vién lam tro
giang

4 MUC PICH

Muc dich: Tré thanh Trung tam Dao tao vé quan ly rac thai ran déng dau & Mién Trung Viét Nam
va ca nudc nham huéng dén bao vé moi truong.

Muc tiéu

Hb tro doi ngii gidng day cla truong |ldm méi va cap nhat cac bai gidang vé QLRTR cho bac dai hoc
va cao hoc;

H tro doi ngli can bd truong té chire cac khda tap huan hodc phat trién cac san pham gido duc phi
chinh théng vé QLRTR;

Phat trién cac nghién ciru chat lvgng cao vé QLRTR dé dap rng nhu cau thij treong lao dong;

Tr& thanh mét thanh vién trong mang luéi vé nghién ciru QLRTR & cap quéc gia, cip vung va quéc
té.
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5 TAP HUAN VA/HOAC DICH VU CUNG CAP

Chién lugc dai han cho hoat déng tap huan va cac dich vu cung cap béi Trung tam Pao tao HUAF
bao géom:
= Lam mdi va cap nhéat cac bai giang lién quan dén QLRTR cho chuwong trinh bac dai hoc va
cao hoc
= Cung cap cac khda dao tao nghé vé QLRTR va cac sadn pham gido duc phi chinh théng dé
dap &ng nhu ciu xa hoi
= Cungcép cacdich vu tuvanva danh gia cho cac du an trong nwéc va quéc té lién quan dén
QLRTR
= T6 chirc tap huan, cac budi hoc thuat va hoi nghi
* Quan ly vathyc hién cacdy anvé QLRTR
= K&t ndicacbén lién quan dé xay dung mang luéi lién két vé QLRTR
Chung toi s& tap trung té chirc mét khda tap huan véi cac thong tin sau khi Trung tdm Pao tao
HUAF bat dau khéi dong trong suét thei gian thye hién dy an SWAP:

Tén khoéa tap huan:
“Str dung rac thai ndng nghiép dé san xuat phan hitu co cho canh tac cay trong”

Muc dich: nang cao kién thirc dé lam thé nao tai ché rac thai nong nghiép thanh san pham cé gia
tri.

Thei gian: 2 ngay.
e Dia diém: Phong hop chinh va trai thuc hanh thuéc B6 Mon Khoa hoc Cay tréng va
Trung tam Nghién ctiu & Dich vu Nong nghiép thuoc HUAF.
e Nhdm déi twgng: Giang vién va sinh vién cda khoa, cac hd gia dinh ma quan tam dén
viéc lam phan hiru co tir rac thai cung cap cho cay trong.

Néi dung:

e Ly thuyét: Téng quan va thyc trang viéc st dung rac thai nong nghiép & Viét Nam.

e Ly thuyét: Nguyén ly va Phuvong phap lam thé nao dé sir dung rac thai néng nghiép thanh
phan hitu co

e Ly thuyét: Lam thé nao dé sir dung phan hitu co vao canh tac cay tréng

e Thuyc hanh trén déng rudéng, chuan bj thyc hanh, phan loai rac thai dé tao ra phan hiru co

e Thuychanhtrén déng rudng, thyc hanh lam thé nao dé sir dung rac thai thanh thanh phan hiru
co

e Thuychanh trén déong rudng, thyc hanh lam thé nao dé (rng dung phan hiru co tir rac thai nong
nghiép cho canh tac cay trong

Hoat dong:

Chung t6i sé hoan thanh muc dich da dé cap trén thong qua cac hoat déng sau:

e Tap huan - t6 chitc 1-2 chuong trinh tap huan méi ndm cho Gidng vién va sinh vién cta khoa,
cac hd gia dinh ma quan tdm dén viéc lam phan hitu co tir rac thai cung cap cho ciy tréng.
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e Tuwvan - cung cap cac dich vu tuv van va huéng nghiép dé hé tro Gidng vién va sinh vién cua
khoa hoic cac ho gia dinh dé tai ché rac thai nham giam thiéu 6 nhiém mai truong va ting thu
nhap cling nhu gép phan vao viéc canh tac néng nghiép hitu co.

Co cau té chirc, vai tro, trach nhiém va chirc ning trong van hanh Trung tam Pao tao

Pon vi chiu trach nhiém chinh: Main responsible organization: B6 Mon Khoa hoc Cay tréng,
Trudng Pai hoc Nong Lam Hué.

Management representative: ThS. Lé Thj Thiy Hang (Chuyén vién chinh Phong Khoa hoc, Hop
tac Quéc té & Trung tam thong tin thw vién)

Gidovién: GS.TS. Hoang Thi Thai Hoa (Truégng nhém)
PGS.TS. Tran Thanh Birc (Gidng vién)
TS.Vé Quéc Linh (Giang vién)
TS. Lé binh Huy (Giang vién)
TS. Lé Ngoc Phuong Quy (Gidng vién)
Chuyén gia tir Céng ty C6 phan VIPESCO (Nguoi huéng dan)
01 NCSva 2hocviéncaohoc (Trg giang)

Partner: Chuyén gia tir Cdng ty C6 phan VIPESCO s& ho tro vé ki thuat trong viéc tai ché rac thai
nong nghiép thanh phan hitu co va dé xuat d6i maéi sdng tao mo hinh kinh doanh tir rac thai ran.

Dia diém: Phong hop SWAP tai HUAF.

Co sé vat chat: phong tap hudn, may tinh va man hinh. Thiét bi dugc tai tro tir dw an SWAP sg
duoc |ap dat.

Ghi chti: Sau méi khéa tap huan, nguoi hoc sé duoc cap gidy chirng nhan cé logo ciia HUAF, dy an
SWAP va Eramus+.

6 NGUON LUC DUGCC YEU CAU

Thiét bi: thiét bi dwoc tai tro tir dw an SWAP sé duoc |3p dat va thiét bij san c6 tir HUAF.

Nguyén vat liéu: Rac thai nong nghiép tir dong ruéng, vuon, trang trai hodc tir hé gia dinh dugc
thu gom b&i Trung tdm Nghién ciru & Dich vu Néng nghiép va sinh vién cla truong.

Co sé vat chat: mot phong tap huan, 1 may tinh va man hinh (thuéc B6 mén Khoa hoc Cay tréng)
va 1 phong thi nghiém dé thuc tap (Trung tam Nghién ctru & Dich vu Néng nghiép thuéc HUAF).
Nguén lwc con nguei: Doi ngii giang day c6 ki ndng chuyén mon 1a can bé gidng vién va nghién
ctru vién tir HUAF va nghién céu sinh/hoc vién cao hoc.

Hé tro tai chinh: Cac nha tai tro tir cac té chirc trong nwéc va quéc té, cac té chire phi chinh phu
va doanh nghiép tu nhan; hoc phi hang ndm tir sinh vién dai hoc va hoc vién cao hoc, hoc phi tap
huan tir ngudi hoc.
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7 KE HOACH KINH DOANH

Cachoat déng Péi twong Thei gian Kénh thong San pham dau
chinh tin ra
Bai giang vé Sinhvién dai hoc | Ky 1: Thang 9-12 Trang web 40sinh vién
QLRTR cho bac Ky 2: Thang 1-6 HUAF hoan thanh
dai hoc Ky 3: Thang 7-8 Mang xa héi | khoa hoc/nam
Bai giang vé Hoc vién Cao Ky 1: Thang 9-12 Trang web 10 hoc vién cao
QLRTR cho bac | hoc Ky 2: Thang 1-6 HUAF hoc hoan thanh
Cao hoc Ky 3: Thang 7-8 Mang xa hdi | khéa hoc/nam
Khoa dao Doanh nhiép, 3thang 11an (dva Trang web 03-04 khéda hoc
tao/tap huan Sinh vién tét vao nhu cau thycté | HUAF and 30-40
nghé nghiép cta xa hoi) Mang xa hoi nguoi hoc hoan
than khda hoc

Cac san pham Céng nhan, 6 thang 11an (dva Trang web 01-02 sy kién
gido duc khoéng Céngdong vao nhu cau thuc té | HUAF hodc 01-02 san
chinh théng Hoc sinh,... cla xa hoi) Mang xa hoi pham/nam
Dich vu tv van; Cac té chire phi Trang web 1 dé xuatdy an
cacdy an chinh phd, cac MBi nsm Mang xa héi dqu chap nhan
nghién ciru va nha tai trg quéc HOAC 01 hop
phat trién; cac té va trong nudc déng tu van
hoat dong khac /nam

8 CHi SO THANH CONG

Su thanh cong clia Trung tdm Dao tao HUAF s& duoc xem xét theo cac tiéu chi duéi day:

e S8 lwgng sinh vién bac dai hoc va hoc vién cao hoc dang ky hoc;

e S8 lwgng nguoi hoc tham gia tap huan;

e S&lwong khda tap huan duoc té chirc;

e S&lugngdy annghién ciru va phat trién dwoc phé duyét bai cac té chirc quéc té va trong nuwdc
hay cac té chire phi chinh phy;

e 56 luwong cac hoat dong dich vu tu van dugc trién khai;

e Phan héi cda ngudi hoc sau tap huan.

9 KE HOACH GIAM SAT VA BDANH GIA

Viéc giam sat va danh gia s& duwoc dung nhu 1a mét cong cu dé diéu hanh cong tac quan ly Trung

tam Dao tao HUAF mét cach hiéu qua.
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Viéc van hanh Trung tam Dao tao HUAF sé duwoc gidm sat hang thang va duoc danh gid 6 thang
mot 1an béi cac thanh vién dy an HUAF.

Bao cao giam sat va danh gia sé duoc giri dén Ban Quan ly Trung tam Pao tao HUAF, Ban Quan ly
dv an SWAP, c6 van HUAF va cadc nha tai tro.

Hon niva, bAng danh gia sé duoc cung cap cho ngudi hoc va nguoi day dé danh gia vé khoa hoc. Sy
Iwa chon cau trd 1o s& co cac thang diém khac nhau dé chi ra mac d6 dong y cho mdi cau héi. Noi
dung cac cau héi sé lién quan dén co sé& vat chat 1op tap huan, thoi gian tap huan, chd dé tap huan,
tai liéu tap huan, trang thiét bi va cac dé xuat. Bang danh gia cho ngudi hoc va ngudi day sé duoc
cung cap vao cudi khda hoc va sé danh gia tinh bén virng cta khoda hoc. K&t qua danh gia sé duoc
trinh 1én Ban Quan ly Trung tam Pao tao HUAF va Ban Quan ly dy an SWAP.
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ABSTRACT

This report is prepared from the feasibility study of the training hub intended to be organized at
the Mountainous Resources Environment Center and Faculty of Environment, Thai Nguyen
University of Agriculture and Forestry. The need analysis indicates that the Municipal Solid
Waste (MSW) has been one of the disturbing problems causing the chronically environmental
impacts, the human health problems, and the prevention of the economic development. The
increasing rate of MSW has put pressure for cities to have sufficient advanced techniques,
economical conditions, and the human source to recover, dispose, and treat the MSW toward
the eco-friendly way. With a view to improving waste treatment (90% urban waste treatment by
2025 and 100% by 2050), Vietnam needs comprehensive legislation and solutions to raising
public awareness in sorting waste and capacity building for technician staff, and managers in this
field. Therefore, this training hub will involve related parties to build professional skills in waste
management for students, staff, facilitate activities of public awareness raising and promote
mutual agreement among stakeholders in the training and implementation of waste
management. The report will present planned activities, budget, organization and the methods
to monitor and evaluate to maintain the sustainability of the training hub.

KEYWORDS

TUAF Training Hub; waste segregation, biochar, waste treatment
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1 Needs analysis

In most countries in the world, the Municipal Solid Waste (MSW) is one of the disturbing
problems causing the chronically environmental impacts, the human health problems, and the
prevention of the economic development. The high rate of MSW discharged into the
environment is the consequence of the sharp increase in population, the rapid urbanization, and
significant improvement of the living standards, resulting in generating around 1.3 billion tons of
MSW per year. According to report of United Nation (UN), there are around 6.3 billion of urban
population by 2050 with up to 90% increase in Africa and Asia urban areas. This will lead to a
large number of cities of developing countries not to have sufficient advanced techniques,
economical conditions, and the human source to recover, dispose, and treat the MSW toward
the eco-friendly way.

According to statistics of the Department of Renewable Energy (General Department of Energy
- Ministry of Industry and Trade, Vietnam), with a population of more than 93 million people,
every year, the average amount of waste generated in Vietnam is very nearly 35,000 tons of
urban domestic solid waste and 34,000 tons of rural domestic waste. By 2025, the rate of
domestic solid waste generation is forecasted to increase by 10-16%/year.

However, about 85% of the current waste in Vietnam is being treated mainly by landfill
technology which is not only wasteful but also requires a lot of lands and seriously pollutes the
environment. Of 1,000 landfills, less than 20% are sanitary. Most of MSW have not been
classified at the source. Many unsanitary landfills have been a source of environmental pollution,
affecting the health of the surrounding community.

Currently, Vietnam is setting a target of 90% urban waste treatment by 2025 and 100% by 2050.
To achieve this goal, Vietham needs comprehensive legislation. Raising public awareness in
sorting waste and capacity building for technician staff, and managers in this field is necessary.
Therefore, this training hub will involve related parties in the decision-making process to select
a series of training hubs to build professional skills in waste management for students, staff,
facilitate activities of public awareness raising and promote mutual agreement among
stakeholders in the training and implementation of waste management.

2 Risk analysis

RISK TOPIC RISK DESCRIPTION SEVERITY | LIKELIHOOD Mitigation Measures
Sercurity Accidents can happen Low Low - All trainees must follow the
during the training -> regulation and guide during the
injury for training
trainees/trainers - Protection gears are equiped
Technical Equipment broke Medium Low - Collaboration with equipment
problems suppliers for good technical
support
- Regularly maintain equipment
Human Lack of trainers Medium Low -Reduce conflicts of time for
resources trainers
-Connect with experts from
partners
Financial Over budget, Business Medium Low Asking for sponsorship from
failure, or non- other sources and collect some
availability of funding. training fees, use student
assistant for training
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3 Goals

¢ Improve capacity and practical skills for lecturers, students and staff working in the field of
solid waste management with more focus in organic waste
Promote research activities related to solid waste management
Connect with businesses, state management agencies and experts in domestic and foreign
training institutions.

4 Training and/or services offered

Training/services Duration Target Tentative
audience schedule
Provide practical skills training
programs for students
1.Biochar in agricultural waste Undergraduate March-April
Half a day each | and graduate
treatment Students 2023
2.Ultilization of EM products in
organic waste treatment
Undergraduate

and graduate

Deploying research and projects Students: Faculty Every year
staff

Training certificate on request Students Depending on
Anyone demand

Connecting enterprises in

training, graduate recruiting and Employers

jointly implementing solid waste Students Every year

projects

5 Structure, roles, responsibilities in
governance bodies and functioning
procedures

Main responsible organization: Mountainous Resources Environment Center and Faculty of
Environment, TUAF

Management representative: Dr. Truong Thi Anh Tuyet

Trainers: Prof. Dr. Dang Van Minh (Lead trainer)
Assoc. Prof. Dr. Do Thi Lan (Trainer)

Dr. Nguyen Thanh Hai (Trainer)

Dr. Nguyen Duy Hai (Trainer)
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Dr. Tran Thi Pha (Trainer)
Dr. Tran Hai Dang (Trainer)
1 PhD and 2 Master students (Assistant trainers)

Partners: Experts from EJC company, Institute of Technique and Environmental Technology will
be the technical support for machine operation, training and employing graduates.

5.1 Facility

For TUAF training hub, training rooms, laboratory, computer, projector and IT system is located
at laboratory of Environment Faculty, TUAF. All lab equipment and tools including the existing
one and the one from SWAP budgets will be used during the training.

5.2 Resources required

Equipment: Material: Facilities:
Human resource: Financial support:
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6 Business plan

Funding sources

— University support (Electricity and water)

— Mountainous Resources Environment Center

— Government organisations and/or private companies
— Training fees

2023 2024 2025 2026 2027
REVENUES
R1. Public sponsors/donors
- publicdonor 1 2000 1500 1000 500 0
- public donor 2 1000 1200 1200 1500 1500
R2. Private sponsors/donors
- private donor 1 1000 500 500 500 500
- private donor 2 0 0 500 1000 1000
R3. Fees from participants
- target number of participants 20 50 100 100 100
- average fee 50 50 50 60 70
- expected revenue from fees 1000 2500 5000 6000 7000
TOTAL REVENUES 5000 5700 8200 9500 10000
COSTS
C1. Direct costs
- dedicated staff 4000 4200 4400 4600 4800
- purchase/rental of equipment 0 0 700 800 800
- promotion/communication 500 500 500 500 600
- travel 100 100 200 200 300
- subcontracts 1000 1500 2000 2000 2500
C2. Indirect costs
- rental of premises/cleaning
services 0 200 250 250 250
- heating/cooling 0 100 150 200 250
- consumables 0 50 50 50 50
TOTAL COSTS 5600 6650 8250 8600 9550
TOTAL INVESTMENT REQUIRED 600 950 50 -900 -450

7 Indicators of success

- Number of trainees

- Number of trainings provided during SWAP programme
- Number of research and collaboration activities

- Feedback of trainees after training
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8 Monitoring and evaluation plan

e The operation of the training hub will be monthly monitored and evaluated every semester
by TUAF SWAP team members.

e The M&E reports will be available to TUAF training hub management, SWAP committees,
TUAF executives, and funders.

PROJECT SUMMARY INDICATORS MEANS OF VERIFICATION
Capacity buildingin - Numbers of trainees . . .
. Comparison of pre-training
Goal waste management and | - Evaluation after the ..
. . and post-training tests
treatment trainings

- Improved knowledge

Outcome and skills in waste - Tes:t 'results after Prej-t.raining and post-
training training survey
management
- Training on waste
classification - Number of trainees
- Training on biochar complete trainings
production - Number of - Training hub attendance
Output - Training on scientific research records
composting and number of - List of scientific research
- Scientific research students, staff
activities/projects joined in research
funded/submitted

- Provide at least 1
training course
during the SWAP
programme

Number of trainings
provided during SWAP | Training hub records
programme

Activities
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Nghién clu kha thi vé viéc thanh
Iap Trung tam dao tao

T viét tat dw an
Gaéi cong viéc

San pham nép

Khach hang tiém ning cé thé
giao hang

Loai hinh

Mirc d6 phé bién

Ngay giao hang theo hop déng
Ngay gtri thuc té

(Cac) tacgia

SWAP

4

D4.4: Nghién ctru kha thi vé viéc thanh 1ap Trung tam dao
tao

TUAF

Bao cao

B3o mat

PIEN - M21 (15/09/2022)

09/12/2022
GS. TS bang Van Minh, TUAF

TS Truong Thi Anh Tuyét, TUAF
TS Nguyén Duy Hai, TUAF



Phién ban

Phién ban Ngay Tac gia chinh Tom tat cac ban cap
nhat
1 09/09/2022 | Truong Thi Anh Tuyét -
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TOM TAT

Bao cdo nay duoc 1ap tir nghién ciru kha thi cda trung tdm dao tao dy kién duoc té chire tai Trung
tdm Moi truong Tai nguyén Mién ndi va Khoa Mai truong, Treong Pai hoc Néng Lam Thai
Nguyén. Phan tich nhu cau chirarang Chat thai ran dé thi (MSW ) |1a mét trong nhirng van dé dang
lo ngai gy ra cac tdc dong moi trrong thuwong xuyén, cac van dé sirc khde con nguoi va can tré sy
phat trién kinh té . Ty |6 CTRSH ngay cang ting da tao ap lwc budc cac thanh phé phai cé du ky
thuat tién tién, diéu kién kinh té&, nhan lyc dé thu hai, tiéu hay va xir ly CTRSH theo huéng than
thién véi moi truong. V&i muc tiéu cai thién xd&r ly chat thai (x ly 90% chat thai do thj vao nam
2025 va 100% vao nam 2050), Viét Nam can cé luat phap va giai phap déng bé dé nang cao nhan
thirc cong dong trong viéc phan loai rac thai va nang cao nang lyc cho doi ngii k§ thuat vién, can
b6 quan ly trong linh viec nay. Do d6, trung tam dao tao nay sé thu hit sy tham gia cia cac bénlién
quan nham xay dung ky ndng chuyén moén vé quan ly chat thai cho sinh vién, nhan vién, tao diéu
kién cho cac hoat dong nang cao nhan thirc céng d6ng va thiic day s dong thuan gitra cac bén lién
guan trong viéc dao tao va thyc hién quan ly chat thai. Bdo cdo sé trinh bay cac hoat déng du kién,
ngan sach, té chirc va cac phuong phap giam sat, danh gia dé duy tri tinh bén virng cda trung tam
dao tao.

TU KHOA
Trung tam dao tao TUAF; phan loai chat thai, than sinh hoc, x{ ly chat thai

TUYEN BO TU CHOI

Su hd tro ctia Uy ban Chau Au d8i véi viéc san xuat an pham nay khong ciu thanh su chirng thuc
ndi dung chi phan anh quan diém clia cac tac gia va Uy ban khong chiu trach nhiém vé bat ky viéc
st dung nao co thé dugc thyc hién tir thong tin trong do.

Tai liéu nay co thé chira tai liéu, la ban quyén cta cac bén trong SWAP Consortium, va khéng duoc
sao chép hoac sao chép ma khong dugc phép. Tat ca cac bén cia SWAP Consortium da déngy
xuat ban day du tai liéu nay. Viéc st dung thuong mai bat ky thong tin nao trong tai liéu nay can
phai c6 gidy phép cta chd sé& hitu thong tin do.

Ca Hiép hoi SWAP noi chung ciing nhu khéng mét bén nao d6 cta Hiép hoi SWAP dam bao rang
théng tin trong tai liéu nay c6 kha nang st dung, cling nhu viéc s&r dung thong tin dé Ia khong co
rai ro va khong chiu bat ky trach nhiém phap ly nao d6i véi mat mat hodc hu hdng bi anh huéng
bé&i bat ky nguwdi nao sir dung thong tin nay.

NHIN NHAN

Tai liéu nay thudc san phadm cua dy an SWAP. Dy an nay duoc dong tai tro béi Chuong trinh
Erasmus+ cta Lién minh Chau Au theo loi kéu goi d& xuat EAC / A02 / 2019 va mang dy 4n sé
618723-EPP-1-2020-1-DE-EPPKA2-CBHE-JP.
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1. Phan tich nhu cau

O hau hét cac qudc gia trén thé gidi, chat thai ran dé thi ( MSW ) [a mét trong nhitng van dé dang lo
ngai gay ra nhitng tac dong thuwdng xuyén dén moi trugng, anh hudng dén sirc khde con ngudi va can
tré sy phat trién kinh té€ . Ty I& CTRSH thai ra mdi trudng cao la hé qua cla su gia tang dan sé manh,
t&c d6 d6 thi hda nhanh, doi séng ngudi dan dwoc cai thién rd rét dan dén phat sinh khodng 1,3 ty tan
CTRSH mdi ndm. Theo béo cdo ctia Lién hop quéc (LHQ), cé khoang 6,3 ty dan thanh thj vao ndm 2050,
trong dé tang tdi 90% & cac khu vurc d6 thi chau Phi va chau A. Diéu nay s& dan dén mot s6 lugng 1én
céc thanh phd cta cac nuwdc dang phat trién khdng cé da ky thuat tién tién, diéu kién kinh t& va ngudn
nhan lyc dé thu hoi, tiéu hay va x& ly CTRSH theo huwdng than thién véi méi truong.

Theo théng ké cta Cuc Nang lugng tai tao (Téng cuc Nang lugng - B6 Cong Thuong , Viét Nam ), vdi
dan sé hon 93 triéu nguwdi, hang ndm, trung binh luvgng chat thai phat sinh & Viét Nam 13 gan 35.000
tan chat thai ran sinh hoat d6 thi va 34.000 tan chat thai sinh hoat néng thon. Dy bdo dén ndm 2025,
ty 1& phat sinh chat thai ran sinh hoat tang 10-16% / ndm.

Tuy nhién, khodng 85% lugng rac thai hién nay & Viét Nam dang dugc x{ ly ch(l yéu bang cdng nghé
choén 1ap , khéng nhitng gay I3ng phi ma con tén nhiéu dat va gay 6 nhiém moi trudng nghiém trong .
Trong s6 1.000 b3i chén |8p, chi cé dwdi 20% la hop vé sinh. Phan Ién CTRSH chuwa dugc phan loai tai
ngudn. Nhiéu bai rac khdng hop vé sinh d3 1a ngudn gay 6 nhiém mai trweong, anh hudng dén sirc khoe
cdng déng xung quanh.

Hién tai, Viét Nam dang dat muc tiéu 90% x( ly rac thai dé thi vao nam 2025 va 100% vao nam 2050.
DE dat dugc muc tiéu nay, Viét Nam can cd luat phap toan dién. Viéc nang cao nhan thirc cong dong
trong viéc phan loai chat thai va nang cao nang luc cho déi ngli ki thuat vién va cdc nha quan Iy trong
linh vire nay 13 can thiét. Do d6, trung tdm dao tao nay s& cd su tham gia cla cdc bén lién quan trong
qua trinh ra quyét dinh dé Iwva chon mot loat cac trung tdm dao tao nham nang cao k§ ndng chuyén
mon vé quan ly chat thai cho sinh vién, nhan vién, tao diéu kién cho cac hoat dong nang cao nhan thirc
cong dong va thic ddy su dong thuan gilra cdc bén lién quan trong khda dao tao va thuc hién quan ly
chat thai.

2. Phan tich ruiro

CHU BE RUI MO TA RUI RO BAO LIKELIHOOD | Cac bién phép giam thiéu
RO NHIEU
Sercurity Tai nan cé thé xady ra trong | Thap Thap - T4t ca hoc vién phai tuan
qua trinh dao tao -> chan thid céc quy dinh va hudng
thuwong cho ngudi tap / huan dan trong qua trinh dao tao
luyén vién - Banh rdng bao vé duoc
trang bj
Sy c6 k¥ | Thiét bj bi hdng Vira Thap - Hop tac véi cac nha cung
thuat phai cap thiét bj dé dugc ho tro
ky thuat tot
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- Thuong xuyén bao duéng

thiét bj
Ngudn nhan | Thiéu giang vién Vira Thap - Gidm xung dot vé thoi gian
lwc phai cho giang vién

- K&t n6i véi cac chuyén gia
tlr cac doi tac

Tai chinh

Vuot qua ngdn sach, That bai | Vira
trong kinh doanh hodc khéng | phai

¢ ngudn tai chinh.

Thap Yéu ciu tai tro tlr nguoi
khac nguén va thu mét sd
hoc phi dao tao, st dung
tro ly sinh vién dé dao tao

3. Muc tiéu

e Nangcao nang luyc va kj nang thyc hanh cho giang vién, sinh vién va can b lam cong tac quan
ly chat thai ran, chd trong hon dén chat thai hitu co
Thuc day cac hoat dong nghién ctru lién quan dén quan ly chat thairan
Két néi véi cac doanh nghiép, co quan quan ly nha nwéc va cac chuyén gia trong cac co sé dao
tao trong va ngoai nuéc

4. Pao tao va / hoac cac dich vu dudc cung cap

Pao tao / dich vu

Khodng thoi
gian

Khdn gig muc

. Lich trinh dw kién
tieu

Cung cép cac chuong trinh dao tao

ky nang thyc té cho sinh vién

1. Than cui trong x{ ly chat thai
nong nghiép

2. St dung cac san pham EM trong
xt ly chat thai hitu co

Mot nira ngay

Mét nira ngay

Sinh vién dai hoc Thang 3 dén
va sau dai hoc thang 4 nam
2023

Trién khai cac nghién ciru vady an

Sinh vién Pai hoc
va Cao hoc; boi Mbi nam
ngli giang vién

Chirng chi dao tao theo yéu cau

Sinh vién Tay theo nhu
Batcwai cau

Két néi cac doanh nghiép trong dao
tao, tuyén dung tét nghiép va cung
thuc hién cac dy an chat thai ran

Nguwoi st dung
lao déng M6bi ndm
Sinh vién
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5. Cdcau, vai tro, trach nhiém trong cac co quan
quan ly va quy trinh hoat déng

Don vi chiu trach nhiém chinh: Trung tam M6i truong Tai nguyén Mién nui va Khoa Méi truong,
TUAF

Pai dién Ianh dao : TS. Trwong Thi Anh Tuyét

Huan luyén vién: PGS.TS bang Van Minh (Truwéng nhom)
PGS. PGS.TS b6 Thj Lan (Tap huan vién)
TS Nguyén Thanh Hai (Tap huan vién)
TS Nguyén Duy Hai (Tap huan vién)
TS Tran Thi Pha (Tap huan vién)
TS Tran Hai bang (Tap huan vién)
1 Tiénsiva 2 hocvién Cao hoc (Tro giang)

Pai tac: Cac chuyén gia tir cong ty EJC, Vien Ky thuat va Céng nghé Méi truong sé ho tro ki thuat
van hanh may, dao tao va sir dung sinh vién tét nghiép.

6. Cosd

Dai vai trung tdm dao tao TUAF, cac phong dao tao, phong thi nghiém, may tinh, may chiéu va hé
théng CNTT duwoc dat tai phong thi nghiém cda Khoa Méi truerng, TUAF. T4t ca thiét biva dung cu
phong thi nghiém bao gém thiét bj hién cé va thiét bi tir ngan sach SWAP sé& duoc sir dung trong
qua trinh dao tao.

7. Tai nguyén can thiét

Eluilment: Material: Facilities:

Human resource: Financial support:
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8. Ké hoach kinh doanh (bao géom chi phi toi
thiéu du kién, cadc nguodn tai tro va ké hoach
thu hoéi ngan sach)

Ngudn hd tro:

— Ho tro tir trwong dai hoc (Dién nuwdc)

—  Trung tam Tai nguyén Mai trudng Mién nui
— Té& chire chinh pha va / ho3c cac cong ty tw nhan

— Phidaotao
2023 2024 2025 2026 2027
DOANH THU
R1. Nha tai trg / nha tai cong
- nha taitrg cong 1 2000 1500 1000 500 0
- nha tai trg cong 2 1000 1200 1200 1500 1500
R2. Nha tai trg' / nha tai tro tw nhan
-nhataitrgtwnhan 1 1000 500 500 500 500
- nha tai tro tw nhan 2 0 0 500 1000 1000
R3. Phi tir nguoi tham gia
- 56 lwgng nguroi tham gia muc tiéu 20 50 100 100 100
- phi trung binh 50 50 50 60 70
- doanh thu du kién tir phi 1000 2500 5000 6000 7000
TONG DOANH THU 5000 5700 8200 9500 10000
CHI PHI
C1. Chiphi tryuc tiép
- nhan vién cham chi 4000 4200 4400 4600 4800
- mua / thué thiét bj 0 0 700 800 800
- xUc tién / giao tiép 500 500 500 500 600
- di du lich 100 100 200 200 300
- hgp déng phu 1000 1500 2000 2000 2500
C2. Nhitng chi phi gian tiép
- cho thué méit bang / dich vu don
dep 0 200 250 250 250
- sudi dm /lam mat 0 100 150 200 250
- vat tu tiéu hao 0 50 50 50 50
TONG CHI PHI 5600 6650 8250 8600 9550
TONG MUrC PAU Tu YEU CAU 600 950 50 -900 -450

Trang | 8 - TUAF - Feasibility study - Vietnamese version

Sy hd tro cia Uy ban Chau Au d6i véi viec xuat ban 4n pham nay khéng cdu thanh sy ching thuc cho néi dung, ndi dung chi phan anh
quan diém cua cac tac gia va Uy ban khong thé chiu trach nhiém vé bat ky viéc sir dung ndo cé thé dugc thuc hién tir thong tin trong
dé.



9. Cac chi sé thanh céong

- S8 luwong thyc tap sinh

- S6 lugng dao tao duoc cung cap trong chuong trinh SWAP
- S6 lugng cac hoat dong nghién ciru va hop tac

- Phan hoi cta hoc vién sau khi dao tao

10. Ké hoach giam sat va danh gia

e Hoat dong clia trung tdm dao tao sé duogc gidm sat va danh gid hang thang qua méi hoc ky bai
cac thanh vién nhom TUAF SWAP.

e Cacbdocdo M&E sé& c6 san cho ban quan ly trung tAm dao tao TUAF, iy ban SWAP, giam doc
diéu hanh TUAF va nha tai tro.

TOM TAT DY AN CHiS6 PHUONG PHAP bANH GIA
Muc tiéu Nang cao ning lwc quan ly vaxr | - S& lwong hoc vién So sanh cac bai kiém tra trwéc dao
ly chat thai tao vasau dao tao

- banh gid sau dao tao

Két qua - Nang cao kién thirc va kynang | - K&t qua kiém tra sau | Khdo sat trudc va sau dao tao
vé quan ly chat thai dao tao
Paura - Pao tao vé phan loai chat thai | -S6 hocviénhoanthanh | - H6 so tham dy trung tam dao tao
. ’ . khéa daotaos .
- Dao tao vé san xuat than sinh - Danh muc nghién ctu khoa hoc
hoc - S6 lvgng nghién ciu

khoa hoc va sé luwong
sinh vién, can bd tham
- Céc hoat dong / dy an nghién | gia nghién ctu

ciru cu thé duoc tai tro / dé

trinh

- Pao tao vé 4 phan hitu co

Cac hoat | - Cung cap it nhat 1 khoa dao | S& lan dao tao duwogc | H6 sotrung tdm dao tao
dong tao trong chuong trinh SWAP | cung c4p trong chuwong
trinh SWAP

Maéi nghién cru sé& bang tiéng Anh va ngdn ngir qudc gia, va sé tao co s& dé dat dwoc sy dong thuan
va cam két cla tat ca cac c6 dong, nha dau tu, nha tai tro, nhirng nguoi sé “thiét 1ap” cac Khong
gian (tim phong/toa nha, mua/thué d6 noi that va thiét bi, thué nhan cong...).
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Sy hd tro cia Uy ban Chau Au d6i vai viec xuat ban 4n pham nay khéng ciu thanh sy ching thuc cho néi dung, néi dung chi phan anh
quan diém cua cac tac gia va Uy ban khong thé chiu trach nhiém vé bat ky viéc sir dung ndo cé thé dugc thuc hién tir thong tin trong
dé.
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