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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: 

 developing modern teaching and learning technologies and tools, including specific 

methods required to address the needs of specific target groups in Southeast Asia;  

 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; 

− the structure, role and responsibilities of players participating in governance bodies; 

− the resources 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 a more 

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 

Cambodia 

RUA – Royal University of 

Agriculture 
Municipal Solid Waste Management 

UHST – University of Heng Samrin 

Thbongkhmum 

Waste management through segregation and 

recycling 

Thailand 
CMU - Chiang Mai University 

Plastic waste segregation and circular-based 

utilization 

MJU - Maejo University Agricultural waste utilization 

Vietnam 

HUAF - Hue  University of 

Agriculture and Forestry 
Solid Waste Management 

TUAF - Thai Nguyen University of 

Agriculture and Forestry 
Municipal Solid Waste Management 

 

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. 

DISCLAIMER 

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.  

This document may contain material, which is the copyright of the SWAP Consortium parties, 

and may not be reproduced or copied without permission. All SWAP Consortium parties have 

agreed to full publication of this document. The commercial use of any information contained in 

this document requires a license from the owner of that information. 

Neither the SWAP Consortium as a whole, nor a certain party of the SWAP Consortium warrant 

that the information contained in this document is capable of use, nor that use of the information 

is free from risk, and does not accept any liability for loss or damage suffered by any person using 

this information. 
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 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 et al.,).  

 
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. 

 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: Identifying the risk, Analyzing the risk, 

Assessing the risk, Addressing the risk, and Reviewing the risk to ensure a solution is applied 

correctly. To drive 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.    

 

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

 

Identify the risk 

Analyzing the risk 

Assessing the risk 

Treating the risk 

Reviewing the risk 

• Techniques for collection, 
transportation, separation,  
screening, processing, and storage.  

• Travel distances for food waste 
collection 

• Initial investment in compost 

• Segregate multiple risks 
• Put them in order of 

priorities related to the 
time, technology, and 
immediate budget for food 
waste management.  

• Prioritize work based on skills, 
technology, and budget available  

• Due to huge initial investment starting 
small is the most appropriate and 
economical way. 

• Provide technical support  
• Provide options for starting the 

business 

Provide several scenarios for compost-making business for 

wise decision making 
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 Goal 

The goal of this hub is 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). 

 

 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.  

 

 

Figure 2: RUA Training Hub 

 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. 

RUA 
Training Hub 
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 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. 

 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. 

 

 

Figure 3: RUA-Training Hub’s relevant partners 

 

 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 hub is 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. 

 

 

 

RUA-

Training Hub

Govn’t

Agricultural 
cooperatives/communities

Development Partners

NGOs: COMPOSTED, 
ECT.

SMEs

Trainees: students, 
farmers, etc.
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Figure 4: RUA Training Hub's structure 

 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.  

 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) 

Royal University of Agriculture 

Faculty of Forestry 

Center for Agricultural and Environmental 
Studies

Head of Training Hub

Admin and Finance 
staff

Knowledge 
Management Staff

Researcher/Lecturer/Technical

Supporting Staff Supporting Staff Volunteer
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Where 

- FC is fixed cost (USD/year) 

- DC is depreciation cost (USD/year) 

- O&M is 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, I 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 = 𝑃 × 𝑄     (3) 

𝑁𝑆 = 𝑇𝑅 − 𝑂&𝑀    (4) 

Where:  

- TR is total revenue (USD/year) 

- P is compost selling price (USD/T) 

- Q is quantity produced per year (T/year) 

- NS is net 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.  

𝑆𝑃𝑃 =
𝐼𝑁𝑉𝐸𝑆𝑇𝑀𝐸𝑁𝑇

𝑁𝑆
   (5) 

Where: 

- SPP is simple payback period (year) 

- Investment or initial investment (USD) 

- NS is net 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.  

𝐵𝐸 =
𝐹𝐶

𝑃−𝑉𝐶
    (6) 
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Where 

- BE is break-even point (T/year)  

- FC is fixed cost (USD/year) 

- P is a selling price (USD/T) 

- VC represents 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, COMPOSTED 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 

Composting 
thermometer 

USD 210 5% 5 42 

Sub-total  24,110 1,206  2,432 

Contingencies 

(5% of investment) 
USD 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    

Simple Payback 
period 

years 1.6    
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 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. 

 

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

 

 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.  

•A mixture of the participants, 

•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,

•Tendency of trainees to apply the knowledge in their business

•Business Profit
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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 

stakeholders in the country. The detailed M&E system and framework for this work are provided 

below: 

Figure 6 – M&E plan 

Specific Objectives 
of Hub

Setting indicators

Setting the tools 
and techniques

Collecting data

Analyzing the 
result

Using the learning 
to improve

M&E process 

• 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)  

• Period of training 
• Types of trainees 
• Courses/services  

provided 

• Pre-test and post-test 
• Success story telling 
• Field visit or study 

exchange  

• Number of participants from time to time 
• Evaluating scores 
• Number of related businesses/activities after finishing the 

course 

• Check the result against 
the needed outcomes 

• Verify the result based on 
the studies from other 
countries 

• Change the method of 
training, or training 
technique for better results 
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ការសកិ្សាលទ្ធភាពនៃការបង ក្ ើតមជ្ឈមណ្ឌ លបណ្្ត ុះបណ្តា ល  
ងៅសាក្សលវទិ្ាល័យភូមៃិទក្សសិក្សមម 

 
អក្សសរកាត់គងរោ្ SWAP 

ក្សញ្ច ប់ការងារ 4 

សមិទ្ធផល 4.4: 

ការសិក្សាលទ្ធភាពនៃការបង ក្ ើតមជ្ឈមណ្ឌ លបណ្្ត ុះបណ្តា ល 

អនក្សដឹក្សនាំសមិទ្ធផល សាក្សលវទិ្ាល័យភូមិៃទក្សសិក្សមម 

របងភទ្ របាយការណ្ ៍

ក្សរមិតផសពវផាយ នផទក្សន ត្ 

កាលបរងិឆេទ្ដាក់្សសមិទ្ធផល ខែទី្២១ (15/09/2022) 

កាលបរងិឆេទ្នៃការដាក់្សងសន ើជាក់្សខសា្ 12/09/2022 

អនក្សៃិពៃធ  ងោក្ស គឹម សុបិៃដ  

ងោក្សរសី យុត្ថា  ៃីដា 
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ជ្ាំនៃ់ 

ជ្ាំនៃ់ កាលបរងិឆេទ្ អនក្សៃិពៃធឆមប្ ងសឆក្សា ីសង េ្បនៃបឆច តបបៃនភាព 

1 12/09/2022 គឹម សុបិៃដ  - 
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សង េ្ប 

សាំរាម សាំណ្ល់រ ឹ្ ទី្រក្ស ុ្  (MSW) គឺជាបញ្ហា ខដលក្សាំពុ្ងក្សើៃង ើ្ងៅក្សន ត្របងទ្សក្សាំពុ្អភិវឌ្ឍៃ៍ 

ងដាយសារខតក្សាំងៃើៃរបជាជ្ៃ ង ើយកាក្សសាំណ្លក់ាៃ់ខតងរឆើៃរតវូបាៃបង ក្ ើតជាងរៀ្រាល់នងៃ។ 

កាក្សសាំណ្ល់ោៃធាតុផស ាំងផស្ៗគ្នន ជាងរឆើៃ ប ុខៃាយ ្ងោឆណ្តស់ 60% 

គឺជាកាក្សសាំណ្ល់អាោរខដលអាឆបាំ ខបែ្ងៅជាផលិតផលោៃតនមែងផស្ៗ។ 

ងៃុះជួ្យកាត់បៃាយបរោិណ្កាក្សសាំណ្ល់ កាត់បៃាយផលប ុះពាល់បរសិាា ៃ ៃិ្បង ក្ ើតរបាក់្សឆាំណូ្ល។ 

បងឆចក្សវទិ្ាងរបើរបាស់កាក្សសាំណ្ល់ដ៏ងជាគជ្័យមួយគឺការផលិតជ្ីក្សាំប ុស 

ខដលអាឆបាំ ខបែ្កាក្សសាំណ្ល់អាោរងៅជាជ្ីសរោប់ដាំណ្តាំ។ ង ុះជាយ ្ណ្តក៏្សងដាយ 

បងឆចក្សវទិ្ាជ្ីក្សាំប ុសខដលសមរមយមិៃោៃយ ្ទូ្លាំទូ្ោយងទ្ 

ឬជាធមមត្ថវារតវូបាៃអៃុវតាខតជាមួយសាំណ្ល់ដាំណ្តាំប ុងណ្តណ ុះ។ 

ជ្ាំៃួយបងឆចក្សងទ្សក្សន ត្ការផលិតជ្ីក្សាំប ុសពីសាំរាម សាំណ្ល់រ ឹ្ ទី្រក្ស ុ្  

គឺជាគៃែ ឹុះក្សន ត្ការងលើក្សក្សមពស់ការយល់ដឹ្អាំពីការរគប់រគ្សាំណ្ល់ 

ៃិ្ការផ្លែ ស់ប្រូអាក្សបបកិ្សរយិរបស់មៃុសសក្សន ត្ការងដាុះរសាយបញ្ហា សាំរាម។ ដូងឆនុះ 

មជ្ឈមណ្ឌ លបណ្្ត ុះបណ្តា ល RUA 

រតវូបាៃបង ក្ ើតង ើ្ក្សន ត្ងគ្នលបាំណ្្ផាលក់ារបណ្្ត ុះបណ្តា លក្សន ត្វស័ិយរគប់រគ្កាក្សសាំណ្ល់ 

ៃិ្ជាពិងសសការផលិតជ្កី្សាំប ុស។ វសិាលភាពមិៃរតឹមខតោៃក្សរមិតងលើការបណ្្ត ុះបណ្តា លប ុងណ្តណ ុះងទ្ 

ប ុខៃា ខងម ា្ំ ងផ្លា តងលើការផាល់ឆាំងណ្ុះដឹ្ ជ្ាំនញ ដាំបូនម ៃ ៃិ្ងសវាក្សមមបខៃាមផ្ខដរ ដល់ក្សសិក្សរ 

ស គមៃ៍ក្សសិក្សមម អ គ្ការមិៃខមៃរដាា ភិបាល ៃិ្អនក្សពាក់្សព័ៃធនន 

ងដើមបីរក្សាមុែងាររបស់មជ្ឈមណ្ឌ ល។ ងដាយគិតគូរពីទិ្ដាភាពស គ្ម ងសដាកិ្សឆច ៃិ្បរសិាា ៃ 

ការបង ក្ ើតមជ្ឈមណ្ឌ លងៃុះៃឹ្ោៃផលប ុះពាល់ជាវជិ្ជោៃជាងរឆើៃ 

ខដលឆុ្ងរកាយៃឹ្រមួឆាំ ខណ្ក្សដល់ការរគប់រគ្កាក្សសាំណ្ល់ឱ្យកាៃ់ខតរបងសើរង ើ្ 

រសបត្ថមងគ្នលៃងយបាយរបស់របងទ្ស។ 

ពាក្សយគៃែ ឹុះ 

 

ជ្ីក្សាំប ុសា ិ៍ កាក្សសាំណ្ល់អាោរ សាំរាម សាំណ្ល់រ ឹ្ ទី្រក្ស ុ្  នងែងដើមអតថ របងយជ្ៃ៍ ៃិ្ខផៃការអាជ្ីវក្សមម។ 

ការអុះអា្ 

ការគ្នាំរទ្របស់គណ្ៈក្សមមការស គមអឺរ ុបសរោប់ការផលិតការងបាុះពុមពងៃុះ 

ប ុខៃាមិៃទ្ទួ្លែុសរតវូងលើែែ ឹមសារខដលោៃងៅក្សន ត្ឯក្សសារងៃុះងទ្។ ឯក្សសារងៃុះឆ្តុះបញ្ហច ាំ្ពីគាំៃិត 

ទ្សសៃៈ ៃិ្ការយល់ង ើញរបស់អនក្សៃិពៃធខតប ុងណ្តណ ុះ 

ង ើយគណ្ៈក្សមមការមិៃទ្ទួ្លែុសរតវូឆាំងពាុះការងរបើរបាស់ណ្តមួយពីព័ត៌ោៃខដលោៃងៅក្សន ត្ឯក្សសា

រងៃុះង ើយ។ 

ឯក្សសារងៃុះអាឆោៃសោា រ ខដលជាក្សមមសិទ្ធិបញ្ហា របស់ភាគី SWAP Consortium 

ង ើយមិៃអាឆផលិតង ើ្វញិ ឬឆមែ្ងដាយគ្នម ៃការអៃុញ្ហា តង ើយ។ រគប់ភាគី SWAP Consortium 

បាៃយល់រពមងលើការងបាុះពុមពផាយងពញងលញនៃឯក្សសារងៃុះ។ 
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ការងរបើរបាស់ព័ត៌ោៃខផនក្សណ្តមួយនៃឯក្សសារងៃុះសរោប់ការផសពវផាយពាណ្ជិ្ជក្សមមតរមូវឱ្យោៃអា

ជាា ប័ណ្ណ ពីោច ស់ព័ត៌ោៃជាមុៃសិៃ។ 

សមព័ៃធ  SWAP  ា្ំ មូល ឬភាគីជាក់្សោក់្សនៃសមព ័ៃធ  SWAP 

ធានថាព័ត៌ោៃខដលោៃងៅក្សន ត្ឯក្សសារងៃុះ អាឆងរបើរបាស់បាៃ 

ឬការងរបើរបាសព់័ត៌ោៃងនុះមិៃោៃោៃិភ័យ ៃិ្មិៃទ្ទួ្លែុសរតវូឆាំងពាុះការបាត់ប្់ 

ឬការែូឆខាតណ្តមួយង ើយ។  

ការទ្ទួ្លសាគ ល ់

ឯក្សសារងៃុះគឺជាសមិទ្ធផលខដលរតវូបាៃបង ក្ ើតង ើ្ងដាយគងរោ្ SWAP។ 

គងរោ្ងៃុះផាលស់ មូលៃិធិងដាយក្សមម វធីិ Erasmus+ 

នៃស ភាពអឺរ ុបងរកាមការអាំពាវនវសរោប់សាំងណ្ើ EAC/A02/2019 ៃិ្អៃុវតាគងរោ្ងលែ 

618723-EPP-1-2020-1-DE-EPPKA2-CBHE-JP។ 
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១ ការវភិាគតរមូវការ 

សាំរាម សាំណ្ល់រ ឹ្ ទី្រក្ស ុ្  (MSW) 

រតវូបាៃចាត់ទុ្ក្សថាជាបញ្ហា របឈមដ៏សាំខាៃ់មួយងៅក្សន ត្របងទ្សក្សាំពុ្អភិវឌ្ឍៃ៍ (Singh et al., 

2018)។ ងៅឆ្ន ាំ 2020 ការបង ក្ ើតសាំណ្ល់រ ឹ្ សក្សលរតវូបាៃងគរំពឹ្ថាៃឹ្ោៃរបខ ល 2.24 

ពាៃ់ោៃងត្ថៃ ជាមួយៃឹ្ទ្មៃៃ់ជាមធយម 0.97 គី ូរកាម/នក់្ស/នងៃ។ 

តួងលែងៃុះរតវូបាៃងគរំពឹ្ ថាៃឹ្ងក្សើៃង ើ្ 73% ពីឆ្ន ាំ 2020 ដល់ 3.88 ពាៃ់ោៃងត្ថៃក្សន ត្ឆ្ន ាំ 2050 

(World Bank, 2020)។ ោៃទ្ាំនក់្សទ្ាំៃ្យ ្រ ឹ្ ោាំរវា្ការងក្សើៃង ើ្នៃកាក្សសាំណ្លទី់្រក្ស ុ្  
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ៃិ្ឆាំៃួៃរបជាជ្ៃខដលក្សាំពុ្ងក្សើៃង ើ្ (Supangkat and Herdiansyah, 2020)។ 

ការរគប់រគ្មិៃរតឹមរតវូនៃ MSW អាឆនាំឱ្យោៃការបាំពុលដី ែយល់ ៃិ្ទឹ្ក្ស បញ្ហា សុែភាព 

ៃិ្ការបាំភាយឧសម ័ៃផទុះក្សញ្ច ក់្ស (GHG)។ ងៅងពលខដលក្សខៃែ្ចាក់្សសាំរាមមិៃរតវូបាៃផារភាជ ប់រតឹមរតវូ 

ទឹ្ក្សក្សែវក់្ស ខដលជាសារធាតុបាំពុលរាវ រជាបឆូលងៅក្សន ត្ទឹ្ក្សងរកាមដី ៃិ្សោែ ប់រុក្សេជាតិ ៃិ្សតវ។ 

ត្ថមសា ិតិ 80% នៃកាក្សសាំណ្ល់ខដលរក្សង ើញក្សន ត្មោសមុរទ្បាៃមក្សពីងកាុះ (ងសវាក្សមមកាក្សសាំណ្ល ់

ៃិ្ខក្សនឆនង ើ្វញិ)។ ងដើមបងីដាុះរសាយបញ្ហា កាក្សសាំណ្ល់ 

ការខក្សនឆន រតវូបាៃចាត់ទុ្ក្សថាជាវធីិសាស្រសា ដោ៏ៃរបសិទ្ធភាពបាំផុតមួយក្សន ត្ការកាត់បៃាយការបាំភាយ

ឧសម ័ៃផទុះក្សញ្ច ក់្ស (Chen and Lin, 2008)។ 

របព័ៃធ រគប់រគ្ MSW ងៅក្សន ត្ទី្រក្ស ុ្ ភន ាំងពញ របងទ្សក្សមព តជា របមូលកាក្សសាំណ្ល់រគប់របងភទ្ 

ង ើយយក្សងៅដាក់្សក្សន ត្ក្សខៃែ្ចាក់្សសាំរាមងបើក្សឆាំ ដធ៏ាំមួយ ខដលមិៃោៃរស ប់ដីសមរសប 

ងដើមបរីគប់រគ្ការបងញ្ចញទឹ្ក្សរំអិល ៃិ្ឧសម ័ៃផទុះក្សញ្ច ក់្ស។ 

ក្សខៃែ្ចាក់្សសាំរាមខដលោៃរសាប់មិៃបាំងពញត្ថមសា ្់ដារបងឆចក្សងទ្សសក្សលងទ្ (IGES, 2018)។ 

ងយ្ត្ថមក្សមម វធីិបណ្តា ញធុរកិ្សឆចសក្សល (GBN) 

ទី្រក្ស ុ្ ភន ាំងពញរតវូបាៃងគរំពឹ្ថាៃឹ្បង ក្ ើតកាក្សសាំណ្ល់ត្ថមផទុះឆាំៃួៃ 4.09 ងត្ថៃក្សន ត្មួយឆ្ន ាំ 

ជាមធយម 0.73 គី ូរកាមនៃសាំណ្ល់ខដលបាៃបង ក្ ើតក្សន ត្មៃុសសោន ក់្សក្សន ត្មួយនងៃ។ បឆច តបបៃនងៃុះ 

កាក្សសាំណ្ល់រតវូបាៃពាបាលត្ថមបីវធីិ៖ ការចាក់្សសាំរាម ការខក្សនឆនង ើ្វញិ ៃិ្ការដុតបាំផ្លែ ញ 

ប ុខៃាភាគងរឆើៃរតវូបាៃងបាុះងចាលក្សន ត្ក្សខៃែ្ចាក់្សសាំរាមងដាយគ្នម ៃការរគប់រគ្រតឹមរតវូ (GBN, 

2019)។ 

ោៃការសិក្សាជាងរឆើៃសា ីពកីាររគប់រគ្សាំណ្ល់រ ឹ្ របស់រក្ស ុ្ ងៅត្ថមទី្រក្ស ុ្ ធាំៗក្សន ត្របងទ្សក្ស

មព តជា ជាពិងសសងៅរាជ្ធាៃីភន ាំងពញ។ ការសិក្សាមួយពាក្សរណ្៍ថាបរោិណ្ MSW 

ងៅភន ាំងពញអាឆងក្សើៃង ើ្ដល់ 1.24 គី ូរកាម/នក់្ស/នងៃ ងៅឆ្ន ាំ 2030។ 

ង ុះបីជាោៃភាពែុសគ្នន ងៅក្សន ត្សោសភាព MSW ក៏្សងដាយ វាអាឆសៃន ិដាា ៃបាៃថាងរឆើៃជា្ 50% 

នៃកាក្សសាំណ្ល ់ ា្ំ អស់ខដលបង ក្ ើតបាៃក្សន ត្មៃុសសោន ក់្សៗគឺជាអាោរ។ កាក្សសាំណ្ល់។ Singh et al ។ 

(2018) បាៃរក្សង ើញថាកាក្សសាំណ្ល់អាោរោៃ 51.9% ែណ្ៈខដល Sang-Arun et al. (2011) ៃិ្ Seng 

et al , (២០២០) បាៃរក្សង ើញថា កាក្សសាំណ្ល់អាោរោៃ ៦៤.០% ៃិ្ ៦៣.៣% 

ងរៀ្គ្នន ងៅរាជ្ធាៃីភន ាំងពញ។ ក្សន ត្ឆាំងណ្តមកាក្សសាំណ្លអ់ាោរ ា្ំ អស់ 76% ោៃបខៃែ  អាំងៅ ងពាត 

ខផែងឈើ ៃិ្សាំបក្សដូ្ (Sang-Arun et al., 2011) ែណ្ៈ 70% នៃកាក្សសាំណ្លអ់ាោរបាៃមក្សពីរគួសារ 

ោ្ ៃិ្ទី្ផារ (Singh et al., ) 

ត្ថរា្ទី្១៖ កាក្សសាំណ្លអ់ាោរក្សន ត្ការសិក្សាអាំពីសាំណ្ល់រ ឹ្ រក្ស ុ្ ក្សន ត្រាជ្ធាៃីភន ាំងពញ របងទ្សក្សមព តជា 

កាកសំណលច់ំណអីាហារ ឯកសារយោង 

51.90% Singh et al. (2018) 

63.30% Seng et al. (2020) 

64% Sang-Arun et al. (2011) 

60% មធ្យម 



 

Page | 7                                              Deliverable 4.4 – Training Hubs Feasibility Studies 
 

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. 
 

- អាទ្ិភាពមួយក្សន ត្ឆាំងណ្តមអាទ្ិភាពននខដលងសន ើង ើ្ ងដាយសាោរាជ្ធាៃីភន ាំងពញសរោប់

ការរគប់រគ្សាំណ្លអ់ាោរសមរសប ៃិ្ោៃរបសិទ្ធភាពគឺការងធវ ើជ្ីក្សាំប ុស (Seng et al., 

2020)។ ជ្ីក្សាំប ុសអាឆកាត់បៃាយបរោិណ្កាក្សសាំណ្ល់បាៃ 30-50% 

ង ើយផលិតផលឆុ្ងរកាយអាឆងរបើជាជ្ីងដើមបីបង ក្ ើៃទិ្ៃនផលដាំណ្តាំ 

ៃិ្ងធវ ើងអាយដីរបងសើរង ើ្។ 

- ងដាយសារជ្ីក្សាំប ុសអាឆកាត់បៃាយបរោិណ្កាក្សសាំណ្ល់ 

វាក៏្សជារបភពសារធាតុឆិញ្ច មឹដ៏លអសរោប់រុក្សេជាតិផ្ខដរ ងរពាុះវាោៃរបខ ល 2% N, 0.5-1% 

P, ៃិ្ 2% K (Britannica, 2022)។ ជ្ីក្សាំប ុសោៃសារធាតុសរ ើរា គ្ពី 40-60% 

ខដលជារបភពនៃសារធាតុឆិញ្ច ឹមរុក្សេជាតិ ៃិ្អាឆងរបើរបាស់សរោប់ខក្សលមអដី។ 

សោោរតនៃកាបូៃងៅអាសូត (C:N) គឺ 10-15:1 

ខដលោៃៃ័យថាអាសូតខដលោៃរតវូបាៃបងញ្ចញយ ្ងលឿៃរគប់រគ្នៃ់សរោបក់ាររសូបយក្ស

រុក្សេជាតិ ង ុះបីជាជ្ីគីមីងធវ ើសក្សមមភាពងលឿៃជា្ក៏្សងដាយ។ រុក្សេជាតិ 

ៃិ្បខៃែភាគងរឆើៃរតវូការ pH ដី 5.8-6.5 (Kluepfel and Lippert, 2012) ឬ 5.5-7.5 (Penas 

and Lindgren, 1990) 

ដូងឆនុះជ្ីក្សាំប ុសអាឆបង ក្ ើតបរយិកាសខបបងៃុះសរោប់ការលូតោស់របស់រុក្សេជាតិងរពាុះវាោៃ 

pH 6-8 (USDA, 2000) ។ 

ត្ថរា្ទី្ 2: សោសធាតុជ្កី្សាំប ុសា ិ៍ 

កំប ៉ុសត ិ៍ តម្មៃ 

pH 6-8 

C:N 10-15:1 

ែែ ឹមសារនៃសារធាតុសរ ើរា គ្ 40-60% 

កាត់បៃាយកាក្សសាំណ្ល ់ 30-50% 

របភព៖ USDA (2000) 

ោៃសាា ប័ៃពាក់្សព័ៃធឆាំៃួៃពីរខដលផលិតជ្ីក្សាំប ុសា ិ៍ងដើមបីខក្សនឆនកាក្សសាំណ្លអ់ាោរងៅភន ាំងពញគឺ 

NGO Community Sanitation and Recycling Organization (CSARO) ៃិ្ TwinAgri 

ខដលជារក្សមុ  ុៃសិ ា្បុរ ើ។ ង ុះជាយ ្ណ្តក៏្សងដាយ ក្សន ត្រយៈងពលខវ្ 

សាា ប័ៃពាក់្សព័ៃធងផស្ងទ្ៀតគួរខតរតវូបាៃពិចារណ្តសរោប់ការរគប់រគ្កាក្សសាំណ្ល់ទី្រក្ស ុ្ ឱ្យបាៃស

មរសប។ 

២ ការ វភិាគោៃិភ័យ 

ការវភិាគោៃិភ័យគឺជាឧបក្សរណ៍្ដ៏សាំខាៃ់សរោប់ការចាប់ងផាើមអាជ្ីវក្សមមងរពាុះវាអាឆរតវូបាៃ

ងរបើងដើមបវីាយតនមែ ៃិ្ក្សាំណ្ត់របបូាប ៊ីលីងតនៃរពឹតាកិារណ៍្អវជិ្ជោៃ។ ដូងឆនុះ ដាំងណ្តុះរសាយសមរសប 

ឬវធីិជ្ាំៃួសអាឆរតវូបាៃរក្សង ើញងដើមបីងធវ ើឱ្យអាជ្ីវក្សមមទ្ទួ្លបាៃងជាគជ្័យ។ 

ោៃិភ័យក្សន ត្អាជ្ីវក្សមមោៃពីរខផនក្ស។ ខផនក្សទី្មួយគឺជារបបូាប ៊ីលងីតខដលថាោៃអវ ើមួយែុស 

ង ើយខផនក្សទី្ពីរគឺជាផលវបិាក្សអវជិ្ជោៃរបសិៃងបើោៃអវ ើមួយែុស។ 
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ការងរបើរបាស់ឧបក្សរណ៍្វភិាគោៃិភ័យអាឆជួ្យរគប់រគ្ោៃិភ័យៃិ្កាត់បៃាយផលប ុះពាល់របស់វា

មក្សងលើខផៃការរបស់ងយើ្។ ដាំងណ្ើរការវភិាគោៃិភ័យោៃរបាាំដាំណ្តក់្សកាល៖ ការក្សាំណ្ត់ោៃិភ័យ 

ការវភិាគោៃិភ័យ ការវាយតនមែោៃិភ័យ ការងដាុះរសាយោៃិភ័យ ៃិ្ការរតួតពិៃិតយោៃិភ័យ 

ងដើមបធីានថាដាំងណ្តុះរសាយរតវូបាៃអៃុវតាយ ្រតឹមរតវូ។ 

ងដើមបជី្ាំរុញគាំរអូាជ្ីវក្សមម ក់្សទ្្ៃឹ្ជ្ីក្សាំប ុស ដូឆខដលបាៃងរៀបរាប់ងៅក្សន ត្វគគបណ្្ត ុះបណ្តា លងៃុះ 

ការវភិាគោៃិភ័យរតវូបាៃអៃុវតាងដើមបីក្សាំណ្ត់បញ្ហា របឈមក្សន ត្ការចាប់ងផាើមអាជ្ីវក្សមមជ្ីក្សាំប ុស 

ៃិ្ងសន ើដាំងណ្តុះរសាយឆាំងពាុះបញ្ហា របឈម ា្ំ ងនុះងដើមបីងធវ ើឱ្យអាជី្វក្សមមទ្ទួ្លបាៃងជាគជ្័យ។ 

ជំហានទងំប្រមំ្នដំយណើរការវភិាគហានិភ័យប្តវូរនពិពណ៌នាដូចខាងយប្កាម៖ 

- ដាំណ្តក់្សកាលក្សាំណ្ត់ោៃិភ័យ៖ ងៅរាជ្ធាៃីភន ាំងពញ 

កាក្សសាំណ្ល់អាោរោៃបរោិណ្ងលើសកាក្សសាំណ្ល់ងផស្ងទ្ៀត 

ដូងឆនុះការទ្ទួ្លបាៃវតថ តធាតុងដើមសរោប់ងធវ ើជ្ីក្សាំប ុសពិតជាមិៃខមៃជាបញ្ហា ងនុះងទ្។ 

ង ុះជាយ ្ណ្តក៏្សងដាយ ការងដាុះរសាយវាអាឆប ក្បញ្ហា មួយឆាំៃួៃ 

ដូឆជាបងឆចក្សងទ្សសមរសបក្សន ត្ការរបមូល ដឹក្សជ្ញ្ជ ៃូ ការបាំ ខបក្ស ការពិៃិតយ ការខក្សនឆន 

ៃិ្ការរក្សាទ្ុក្សកាក្សសាំណ្ល់អាោរ ខដល ា្ំ អស់ងៃុះ ម រជ្ាំនញ 

ៃិ្ងវកិាសរោប់ការវៃិិងយគដាំបូ្។ 

ទី្ត្ថាំ្ខដលកាក្សសាំណ្ល់អាោររតវូបាៃបង ក្ ើតក៏្សរតវូយក្សមក្សពិចារណ្តផ្ខដរ 

ងរពាុះងៃុះ ក់្សទ្្យ ្ខាែ ាំ្ងៅៃឹ្ផ្ វូដឹក្សជ្ញ្ជ ៃូ ខដលអាឆឆាំណ្តយរបាក់្សងរឆើៃ។ 

បខៃាមពីងលើការវៃិិងយគដាំបូ្ របាក់្សឆាំងណ្ញ 

ៃិ្ឆ្ន ាំនៃការង ើ្បង ើ្វញិនៃការឆាំណ្តយក៏្សៃឹ្រតវូបាៃចាត់ទុ្ក្សថាជាក្សត្ថា ឆមប្មួយ

ក្សន ត្ការសងរមឆឆិតាថាងតើរតវូចាប់ងផាើមអាជ្ីវក្សមមខដរឬងទ្។ 

- ដាំណ្តក់្សកាលវភិាគោៃិភ័យ៖ ឧបក្សរណ៍្ងៃុះរតវូបាៃងរបើងដើមបីតងរមៀបោៃិភ័យងផស្ៗគ្នន  

ៃិ្វាយតនមែវាត្ថមងពលងវោ បងឆចក្សវទិ្ា 

ៃិ្ងវកិាបនទ ៃ់សរោប់ការរគប់រគ្សាំណ្ល់អាោរ។ 

- ដាំណ្តក់្សកាលវាយតនមែោៃិភ័យ៖ បនទ ប់ពីរាយបញ្ជ ីោៃិភ័យត្ថមអាទ្ិភាព 

ការវាយតនមែសមរសបមួយរតវូបាៃងធវ ើង ើ្សរោប់ការចាប់ងផាើមជី្ក្សាំប ុសៃីមួយៗ។ 

សរោប់អាជ្ីវក្សមមមួយ ការវៃិិងយគដាំបូ្គឺជាបញ្ហា របឈមដ៏សាំខាៃ់ 

ដូងឆនុះការចាប់ងផាើមតូឆមួយជាមួយៃឹ្សោា រៈខដលអាឆរក្សបាៃក្សន ត្មូលដាា ៃរតវូបាៃចា

ត់ទុ្ក្សថាជាផ្ វូសមរសបបាំផុត ៃិ្សៃស ាំសាំនឆបាំផុត។ 

- ដាំណ្តក់្សកាលរគប់រគ្ោៃិភ័យ៖

ងដើមបីធានថាការផលិតជ្ីក្សាំប ុសអាឆរតវូបាៃអៃុវត្របក្សបងដាយរបសិទ្ធភាព 

 ា្ំ ខផនក្សបងឆចក្សងទ្ស ៃិ្ ិរញ្ា វតថ តគឺរតវូការជាបនទ ៃ់។ 

ការគ្នាំរទ្ខផនក្សបងឆចក្សងទ្សរតវូបាៃផាល់ត្ថមរយៈការអភិវឌ្ឍៃ៍ជ្ាំនញ 

ខដលជាងគ្នលបាំណ្្សាំខាៃ់នៃវគគបណ្្ត ុះបណ្តា លងៃុះ។ 

ង ុះបីជាជ្ាំៃួយខផនក្ស ិរញ្ា វតថ តមិៃរតវូបាៃងលើក្សង ើ្ងៅក្សន ត្វគគសិក្សាក៏្សងដាយ 

 វធីិសារស្រតឹមរតវូសរោប់រក្សមុ  ុៃជ្ីក្សាំប ុសងដើមបីងធវ ើការវៃិិងយគ 

ៃិ្ការសងរមឆឆិត្របក្សបងដាយរបាជាា  ៃិ្ឆាំណ្តយតិឆរតវូបាៃគូសបញ្ហជ ក់្ស។ 
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- ដាំណ្តក់្សកាលវាយតនមែោៃិភ័យ៖ 

ជ្ងរមើសជាងរឆើៃសរោប់ការចាប់ងផាើមអាជ្ីវក្សមម រតវូបាៃងសន ើ 

ង ើយងសណ្តរ ើយ ូ ងជាគជ្័យងផស្ៗរតវូបាៃបង ក្ ើតង ើ្។ 

ងសណ្តរ ើយ ូ  ា្ំ ងៃុះ ក់្សទ្្យ ្ជ្ិតសន ិទ្ធងៅៃឹ្ការវភិាគតនមែ-អតថ របងយជ្ៃ៍។ 

អតថ របងយជ្ៃ៍មិៃរតឹមខត ក់្សទ្្ៃឹ្ទិ្ដាភាពងសដាកិ្សឆចប ុងណ្តណ ុះងទ្ 

ប ុខៃា ខងម ា្ំ បងាា ញពីសារៈសាំខាៃ់នៃរបតិបតា ិការជ្ីក្សាំប ុសក្សន ត្ការកាត់បៃាយបញ្ហា បរ ិ

សាា ៃ ៃិ្សុែភាព។ 
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របូភាពទ្១ី៖ 

ដាំងណ្ើរការសរោប់ការវភិាគោៃិភ័យក្សន ត្ការបង ក្ ើតរក្សមុ  ុៃក្សន ត្វស័ិយផលិតក្សមមជ្ីក្សាំប ុសា ិ៍ 

៣ ងគ្នលងៅ 

ងគ្នលងៅនៃមជ្ឈមណ្ឌ លងៃុះគឺងដើមបីផាល់ៃូវការរសាវរជាវ ការនឆន របឌ្ិត 

ៃិ្ងសវាក្សមមអាជ្ីវក្សមមក្សន ត្វស័ិយរគប់រគ្កាក្សសាំណ្ល់ក្សន ត្របងទ្សក្សមព តជា។ ងគ្នលបាំណ្្ជាក់្សោក់្សគឺ៖ 

1. ផាល់ងសវាបណ្្ត ុះបណ្តា លដល់សាា ប័ៃរដាា ភិបាល អ គ្ការមិៃខមៃរដាា ភិបាល ស គមៃ៍ 

 វស័ិយឯក្សជ្ៃ របជាជ្ៃមូលដាា ៃ ៃិ្ក្សមមក្សរងរផ្ផ្ វូការក្សន ត្វស័ិយរគប់រគ្កាក្សសាំណ្ល់។ 

2. បង ក្ ើតភាពជានដគូរសាវរជាវក្សន ត្ឆាំងណ្តមនដគូអភិវឌ្ឍៃ៍ វស័ិយសាធារណ្ៈ ឯក្សជ្ៃ 

ៃិ្ងរផ្ផ្ វូការ។ 

3. គ្នាំរទ្ខផៃការអាជ្ីវក្សមមសរោប់ស រគ្នសធុៃតូឆ ៃិ្មធយម (ស រគ្នសធុៃតូឆ 

ៃិ្មធយម)។ 

៤ ការបណ្្ត ុះបណ្តា ល ៃិ្/ឬងសវាក្សមម រតវូបាៃផាល់ជូ្ៃ 

RUA Training Hub គឺជាមជ្ឈមណ្ឌ លបណ្្ត ុះបណ្តា ល RUA 

ខដលងរៀបឆាំបង ក្ ើតង ើ្ងដើមបីងលើក្សក្សមពស់ការយល់ដឹ្អាំពីកាក្សសាំណ្ល់ទី្រក្ស ុ្  

ៃិ្បង ក្ ើតឱ្កាសអាជ្ីវក្សមមខដលពាក់្សព័ៃធ។ អនក្សឆូលរមួអាឆជាសិសស/ៃិសសិត ក្សសិក្សរ 

ស ក្សរណ្៍ក្សសិក្សមម ស គមៃ៍ក្សសិក្សមម អ គ្ការងរផ្រដាា ភិបាល ស រគិៃ  វស័ិយសាធារណ្ៃិ្ឯក្សជ្ៃ 

ៃិ្អនក្សពាក់្សព័ៃធនន។ 

ក្សាំណ្ត់ោៃិភ័យ 

ការវភិាគោៃិភ័យ 

ការវាយតនមែោៃិភ័

យ 

ងដាុះរសាយោៃិភ័យ 

ពិៃិតយង ើ្វញិៃូវោៃិភ័

យ 

• បងឆចក្សងទ្សសរោប់ការរបមូល 

ការដឹក្សជ្ញ្ជ ៃូ ការបាំ ខបក្ស។ ការពិៃិតយ 

ដាំងណ្ើរការ ៃិ្ការផទ តក្ស។ 

• ឆោៃ យងធវ ើដាំងណ្ើរសរោប់ការរបមូលកា

ក្សសាំណ្ល់អាោរ 

• ការវៃិិងយគដាំបូ្ក្សន ត្អាជ្ីវក្សមមជ្ីក្សាំប ុ

ស 

• ខប្ខឆក្សោៃិភ័យជាងរឆើ

ៃ 

• ដាក់្សពួក្សវាត្ថមលាំដាប់លាំ

ងដាយនៃអាទ្ិភាព ក់្សទ្្

ៃឹ្ងពលងវោ បងឆចក្សវទិ្ា 

ៃិ្ងវកិាបនទ ៃ់សរោប់

ការរគប់រគ្កាក្សសាំណ្ល់

អាោរ។ 

 
 

• ផាល់អាទិ្ភាពការងារងដាយខផអក្សងលើជ្ាំន

ញ បងឆចក្សវទិ្ា ៃិ្ងវកិាខដលោៃ 

• ងដាយសារការវៃិិងយគដាំបូ្ដ៏ធាំ 

ចាប់ងផាើមពីតូឆ គឺជាវធីិសមរសប 

ៃិ្សៃស ាំសាំនឆបាំផុត។ 

• ផាល់ការគ្នាំរទ្ខផនក្សបងឆចក្សងទ្

ស 

• ផាល់ជ្ងរមើសសរោប់ការចាប់

ងផាើមអាជ្ីវក្សមម 

ផ្តល់យសណារយី ូ ជាយប្ចើនសប្ាប់អាជីវកមមផ្លតិជីកំប ៉ុសសប្ាប់

ការសយប្មចចិតត ប្បកបយោយឧតតមគត ិ
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ក្សខៃែ្ងរបើរបាស់សរោប់វគគបណ្្ត ុះបណ្តា លងៃុះោៃទី្ត្ថា្ំ ងៅសាក្សលវទិ្ាល័យភូមិៃទក្សសិក្សមម 

រាជ្ធាៃីភន ាំងពញ ៃិ្ោៃឧបក្សរណ្៍ចាាំបាឆស់រោប់ការអៃុវតាផ្លទ ល ់

វគគបណ្្ត ុះបណ្តា លខដលផាល់ងដាយមជ្ឈមណ្ឌ លងៃុះគឺការផលិតជ្ីក្សាំប ុសា ិ៍ ខដលរមួោៃរទឹ្សា ី ការអៃុវតា 

ៃិ្ការឆុុះទី្វាល។ 

 

 

 

 

 

 

 

 

 

របូភាពទ្២ី៖ មជ្ឈមណ្ឌ លបណ្្ត ុះបណ្តា ល RUA 

៤.១ ធ្នធានមន៉ុសស 

វគគបណ្្ត ុះបណ្តា លងៃុះរតវូបាៃងរៀបឆាំ ៃិ្ផាល់ងដាយសារសាា ចារយខដលោៃបទ្ពិងសាធៃ៍ 

ៃិ្អនក្សជ្ាំនញមក្សពី RUA រមួជាមួយអនក្សជ្ាំនញមក្សពី COMPOSTED ។ 

ពួក្សងគោៃបទ្ពិងសាធៃ៍ជាងរឆើៃឆ្ន ាំក្សន ត្ការបងរ្ៀៃ ការពិងសាធៃ៍ ៃិ្ការផលិតជ្ីក្សាំប ុសា ិ៍។ 

វាៃឹ្ោៃសារសាា ចារយយ ្ងោឆណ្តស់ពីរនក់្សងៅក្សន ត្វគគសិក្សាមួយ 

ងដើមបធីានបាៃៃូវឆាំងណ្ុះដឹ្ឆរមុុះ ៃិ្ឆងមែ ើយរតឹមរតវូសរោប់អនក្សឆូលរមួ។ 

៤.២ រយៈយពលបរកិាា រ និងវគគបណត ត ុះបណាត ល 

មជ្ឈមណ្ឌ លបណ្្ត ុះបណ្តា លសា តិងៅក្សន ត្មជ្ឈមណ្ឌ លសិក្សារសាវរជាវក្សសិក្សមម ៃិ្បរសិាា ៃ 

ខដលោៃទី្ត្ថាំ្ ៃិ្ឧបក្សរណ្៍រគប់រគ្នៃ់សរោប់ដាំងណ្ើរការសិក្សា ៃិ្ការអៃុវតា។ 

ដាំណ្តក់្សកាលដាំបូ្នៃមជ្ឈមណ្ឌ លបណ្្ត ុះបណ្តា លងៃុះ 

ៃឹ្ផាល់ជូ្ៃៃូវវគគសិក្សាែែ ីមួយសា ីពីការផលិតជ្ីក្សាំប ុសា ិ៍ខដលរតវូបាៃងរៀបឆាំង ើ្ក្សន ត្រយៈងពលពីរនងៃ 

ខដលរមួោៃមួយនងៃសរោប់រទឹ្សា ី ៃិ្ទ្សសៃកិ្សឆចសិក្សាងៅបរងិវណ្សាោ 

ៃិ្មួយនងៃសរោប់ការអៃុវតា។ ក្សន ត្រយៈងពលខវ្ វគគសិក្សា 

ៃិ្ងសវាក្សមមងផស្ៗងទ្ៀតៃឹ្រតវូផាល់ជូ្ៃសរោប់ការរគប់រគ្សាំរាមទី្រក្ស ុ្ ឱ្យកាៃ់ខតោៃរបសិទ្ធភា

ព ៃិ្របងសើរង ើ្។ 

ងដើមប ីក់្ស ញអនក្សឆូលរមួឱ្យឆូលងរៀៃវគគខដលបាៃងរគ្ន្ទុ្ក្ស 

 វធីិសាស្រសា ផសពវផាយងផស្ៗៃឹ្រតវូបាៃងរបើ។ 

មជ្ឈមណ្ឌ លបណ្្ត ុះបណ្ា ល RUA 
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 វធីិសាស្រសា ដ៏ោៃរបសិទ្ធភាពបាំផុតមួយគឺការផាយពាណ្ិជ្ជក្សមមត្ថមរយៈរបព័ៃធផសពវផាយស គ្ម 

ខដលវគគបណ្្ត ុះបណ្តា លនងពលខា្មុែរតវូបាៃរបកាសជាមួយៃឹ្ព័ត៌ោៃលមអិត។ ងលើសពីងៃុះ 

ផ្លទ ា្ំ របូភាពក៏្សៃឹ្រតវូបាៃងរបើរបាសផ់្ខដរ ងដាយអ គ្ការ ស គមៃ៍ក្សសិក្សមម 

ៃិ្សាា ប័ៃពាក់្សព័ៃធននរតវូបាៃផាល់ជូ្ៃជាមួយៃឹ្ផ្លទ ា្ំ របូភាពខដលបាៃងបាុះពុមព 

ងដើមបផីាល់ព័ត៌ោៃអាំពីក្សមម វធីិបណ្្ត ុះបណ្តា ល។ 

៤.៣ សាា របណត ត ុះបណាត ល និងឧបករណ ៍

សរោប់សក្សមមភាព វ ឹក្ស វ ឺៃ សាលមួយៃឹ្ោៃសរោប់ផទ តក្សអនក្សឆូលរមួ ៃិ្ោៃងភែ ើ្បាំភែ ឺ 

ៃិ្ក្សខៃែ្ទ្ាំងៃររគប់រគ្នៃ់។ សាែ យងធវ ើបទ្បងាា ញ ៃិ្ LCD ៃឹ្រតវូងរបើរបាស់សរោប់ការបណ្្ត ុះបណ្តា ល 

ង ើយថាន ក់្សងរៀៃៃឹ្ងធវ ើង ើ្ជាភាសាខែមរ។ សិកាេ កាមៃឹ្ទ្ទួ្លបាៃការងធវ ើងតសាជាមុៃ 

ងដើមបវីាយតនមែឆាំងណ្ុះដឹ្របស់ពួក្សងគអាំពីការងធវ ើជ្ីក្សាំប ុសា ិ៍ ង ើយបនទ ប់ពីវគគបណ្្ត ុះបណ្តា ល 

ពួក្សងគៃឹ្វាយតនមែឆាំងណ្ុះដឹ្របស់ពួក្សងគងៅក្សន ត្ការងធវ ើងតសា ងរកាយការរប ្។ 

ងៃុះក៏្សអាឆរតវូបាៃងរបើសរោប់ការវាយតនមែគងរោ្ផ្ខដរ។ ក្សន ត្អាំ ុ្ងពលលាំោត់ជ្ីក្សាំប ុសា ិ៍ 

ផទុះជ្ីក្សាំប ុសា ិ៍មួយរតវូបាៃងរបើរបាស់ 

ង ើយវតថ តធាតុងដើមពីស គមៃ៍ខដលភាគងរឆើៃមក្សពីផារងសើមខក្សបរងនុះរតវូបាៃងរៀបឆាំសរោប់លាំោ

ត់។ ក្សន ត្អាំ ុ្ងពលលាំោត់ងៃុះ កាក្សសាំណ្ល់រតវូបាៃបាំ ខបក្ស ពិៃិតយ ៃិ្ោយបញ្ច លូគ្នន  

ងដើមបធីានបាៃៃូវលាយរតឹមរតវូសរោប់ការងធវ ើជ្ីក្សាំប ុសា ិ៍។ 

៤.៤ ប្បយភទម្នសិកាា កាម 

ងដើមបីបង ក្ ើៃការយល់ដឹ្អាំពី MSW ៃិ្បង ក្ ើតឱ្កាសអាជ្ីវក្សមមខដលពាក់្សព័ៃធ 

សិកាេ កាមជាងរឆើៃរក្សមុៃឹ្រតវូបាៃងរជ្ើសងរ ើស រមួ ា្ំ ៃិសសិត ក្សសិក្សរ ស ក្សរណ្៍ក្សសិក្សមម 

ស គមៃ៍ក្សសិក្សមម អ គ្ការងរផ្រដាា ភិបាល ស រគិៃ អនក្សពាក់្សព័ៃធ  ៃិ្នដគូអភិវឌ្ឍៃ៍។ 

ងដើមបជួី្យសរមួលដល់កិ្សឆចស ការយ ្ជ្ិតសន ិទ្ធ 

រក្សមុសិកាេ កាមងផស្ៗរតវូបាៃភាជ ប់គ្នន ត្ថមរយៈរបពៃ័ធផសពវផាយស គ្មដូឆជា Telegram ជាងដើម។ 

ងគ្នលបាំណ្្សាំខាៃ់គឺរក្សាទ្ាំនក់្សទ្ាំៃ្ជាមួយពួក្សងគ ខឆក្សរំខលក្សបទ្ពិងសាធៃ៍ 

ៃិ្រក្សាឱ្យពួក្សងគងធវ ើបឆច តបបៃនភាពអាំពីវឌ្ឍៃភាពរបសពួ់ក្សងគ 

សូមបីខតបនទ ប់ពកីារបណ្្ត ុះបណ្តា លក៏្សងដាយ។  

៤.៥ ការផ្តល់យសវាសប្ាបន់ិរនតរភាពម្នមជឈមណឌ ល 

ងដើមបធីានបាៃៃូវការអៃុវតាគងរោ្ងដាយរលូៃ អនក្សឆូលរមួសរុបពី 15-20 

នក់្សមក្សពីសាា ប័ៃ/វស័ិយងផស្ៗៃឹ្រតវូបាៃអៃុញ្ហា តឱ្យឆូលរមួក្សន ត្វគគងៃុះ។ ក្សន ត្ឆ្ន ាំដាំបូ្ 

សិកាេ កាមៃឹ្ទ្ទួ្លបាៃវគគសិក្សាងដាយបញ្ច ត ុះតនមែ 50% (25 ដុោែ រក្សន ត្មួយវគគបណ្្ត ុះបណ្តា ល) 

ងដាយសារខតតរមូវការក្សន ត្ការក្សសា្សមតាភាព 

ៃិ្ខក្សលមអបរកិាេ រននក្សន ត្អាំ ុ្ងពលអៃុវតាគងរោ្។ បនទ ប់មក្ស 

អនក្សឆូលរមួោន ក់្សៗៃឹ្រតវូគិតរបាក់្ស 50 ដុោែ រ/នក់្សក្សន ត្មួយវគគ  សរោប់ការផាល់ងសវា 

ៃិ្ការសរមបសរមួល ងបើង ុះបីជាវគគសិក្សារតវូបាៃបញ្ច ប់ក៏្សងដាយ។ 

 វធីិសាស្រសា ងៃុះអាឆរមួឆាំ ខណ្ក្សដល់ៃិរៃា រភាពនៃគងរោ្ 

ៃិ្សមរមយសរោប់ការងផទរឆាំងណ្ុះដឹ្ងដើមបីចាប់ងផាើម ឬខក្សលមអអាជ្ីវក្សមម។ 
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វគគបណ្្ត ុះបណ្តា លៃឹ្ផាល់ ិរញ្ាបប ៃងដាយែ្ៃួឯ្បនទ ប់ពីការបញ្ច ប់គងរោ្ត្ថមរយៈរបាក់្ស

ឆាំណូ្លខដលទ្ទួ្លបាៃពកីារផាល់ជូ្ៃវគគសិក្សា។ មជ្ឈមណ្ឌ លបណ្្ត ុះបណ្តា ល RUA 

ោៃបាំណ្្ផាល់ជូ្ៃយ ្ងោឆណ្តស់ 6 វគគបណ្្ត ុះបណ្តា លក្សន ត្មួយឆ្ន ាំ។ ជាមួយៃឹ្អនក្សឆូលរមួយ ្តិឆ 

15 នក់្សក្សន ត្មួយវគគ  របខ ល $4,500 USD ក្សន ត្មួយឆ្ន ាំៃឹ្រតវូបាៃបង ក្ ើតជារបាក់្សឆាំណូ្ល។ 

ក្សន ត្ឆាំងណ្តមឆាំៃួៃងៃុះ ២៥% ៃឹ្រតវូងរបើរបាស់សរោប់ឆាំណ្តយងលើនងែបណ្្ត ុះបណ្តា លសរោប់អនក្សជ្ាំនញ 

២៥% ងទ្ៀតៃឹ្ងរបើរបាស់សរោបរំ់ងោុះសោា រៈ 

ៃិ្ឧបក្សរណ្៍ ា្ំ អស់ខដលងរបើរបាស់សរោប់វគគបណ្្ត ុះបណ្តា ល ៃិ្ ២៥% 

ងទ្ៀតងរបើរបាស់សរោបក់ាររគប់រគ្នផទក្សន ត្ ៃិ្របតិបតា ិការរបស់ មជ្ឈមណ្ឌ លបណ្្ត ុះបណ្តា ល RUA ។ 

ងៅសល់ៃឹ្រតវូបាៃរក្សាទ្កុ្សសរោប់ការងរបើរបាសង់ៅងពលងរកាយ។ 

ឆាំៃួៃវគគសិក្សាៃឹ្មិៃរតវូបាៃក្សាំណ្ត់រតឹម 6 ងនុះងទ្ ប ុខៃា ងៃុះរគ្នៃ់ខតជាការចាប់ងផាើមប ុងណ្តណ ុះ។ 

ងៅងពលខដលមជ្ឈមណ្ឌ លបណ្្ត ុះបណ្តា ល RUA រតវូបាៃបាំពាក់្សកាៃ់ខតរបងសើរ 

ៃិ្ោៃបទ្ពិងសាធៃ៍កាៃ់ខតងរឆើៃ 

វគគសិក្សាៃឹ្រតវូបាៃពរ្ីក្សងដើមបីរមួបញ្ច លូអនក្សឆូលរមួកាៃ់ខតងរឆើៃ ងដើមបីបង ក្ ើតរបាក់្សឆាំណូ្លបខៃាម 

ៃិ្ផាល់ជ្ាំនញបខៃាមងលើ MWS ។ ក្សន ត្រយៈងពលខវ្ ងសវាក្សមមងផស្ងទ្ៀតដូឆជាការរបឹក្សា 

ៃិ្ការសិក្សាលទ្ធភាពៃឹ្រតវូបាៃផាល់ជូ្ៃដល់អនក្សខដលឆ្់ចាប់ងផាើមអាជី្វក្សមម រគប់រគ្កាក្សសាំណ្

ល់។ 

 

របូភាពទ្ី 2៖ ការបណ្្ត ុះបណ្តា ល/ការផាលង់សវាងៅក្សន ត្ RUA -Training Hub ៃិ្នដគូពាក់្សព័ៃធ  

៥ រឆនសមព័ៃធ នៃមជ្ឈមណ្ឌ លបណ្្ត ុះបណ្តា ល 

RUA -Training Hub រតវូបាៃបង ក្ ើតង ើ្ងរកាមការរគប់រគ្ផ្លទ លរ់បសម់ជ្ឈមណ្ឌ លសិក្សា

ក្សសិក្សមមៃិ្បរសិាា ៃងរកាមអាណ្តារិបស់មោវទិ្ាល័យរុកាេ សាស្រសា  RUA ក្សន ត្រាជ្ធាៃីភន ាំងពញ។ 

រឆនសមព័ៃធ នៃ RUA -Training Hub ោៃដូឆខា្ងរកាម៖ 

RUA-Training Hub 
(Composting, 

consultation on 
SWM services)

Govn’t

Agricultural 
cooperatives/communities

Development Partners

NGOs: COMPOSTED, ECT.

SMEs

Trainees: students, 
farmers, etc.
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របូភាពទ្ី 3៖ រឆនសមព័ៃធ របស់ RUA Training Hub 

រឆនសមព័ៃធ រគប់រគ្ពីងលើឆុុះងរកាមសរោប ់ RUA - 

មជ្ឈមណ្ឌ លបណ្្ត ុះបណ្តា លរតវូបាៃបងាា ញក្សន ត្របូភាពទី្ 3 ។ 

មជ្ឈមណ្ឌ លងៃុះរតវូបាៃខប្ខឆក្សជាបីអ គ្ភាព៖ អ គ្ភាពរដាបាល ៃិ្ ិរញ្ា វតថ ត 

អ គ្ភាពរគប់រគ្ឆាំងណ្ុះដឹ្  ៃិ្អ គ្ភាពបងឆចក្សងទ្ស។ អ គ្ភាពរដាបាល ៃិ្ ិរញ្ា វតថ ត 

ទ្ទួ្លែុសរតវូងលើឯក្សសាររគប់របងភទ្ខដលរតវូការងៅក្សន ត្មជ្ឈមណ្ឌ ល 

ទ្ាំនក់្សទ្ាំៃ្ជាមួយភាគីពាក់្សព័ៃធ  ដូឆជាធៃធាៃ សិកាេ កាមមក្សពីសាា ប័ៃងផស្ៗ 

ងរៀបឆាំការបណ្្ត ុះបណ្តា លរគប់របងភទ្ ៃិ្រគប់រគ្លាំ ូរ ិរញ្ា វតថ តនៃមជ្ឈមណ្ឌ ល។ 

អ គ្ភាពរគប់រគ្ឆាំងណ្ុះដឹ្ ោៃទ្ាំៃួលែុសរតវូក្សន ត្ការរក្សាទុ្ក្សធៃធាៃ ា្ំ អស់ខដល ក់្សទ្្ៃឹ្

ការអភិវឌ្ឍៃ៍វគគសិក្សា 

ៃិ្សរោប់ការងបាុះពុមពផាយសក្សមមភាព ា្ំ អស់ខដលបាៃអៃុវតាងៅក្សន ត្មជ្ឈមណ្ឌ ល។ 

អ គ្ភាពឆុ្ងរកាយរមួោៃការបង ក្ ើតរក្សមុធៃធាៃ 

ៃិ្ការរបមូលសោា រៈបណ្្ត ុះបណ្តា លចាាំបាឆ់ ា្ំ អស់ 

ងដើមបធីានថាវគគសិក្សារតវូបាៃខឆក្សចាយយ ្រតឹមរតវូងៅកាៃ់ទ្សសៃិក្សជ្ៃងគ្នលងៅ។ 

៦ ខផៃការអាជ្ីវក្សមម 

ខផៃការអាជ្ីវក្សមម 

គឺជាឯក្សសារសរងសរឆាស់ោស់ខដលគិតគូរពីក្សត្ថា សាំខាៃ់ៗ ា្ំ អស់ខដលប ុះពាល់ដល់អាជ្ីវក្សមម។ 

វាោៃសារៈសាំខាៃ់ខាែ ាំ្ណ្តស់ក្សន ត្ការអភិវឌ្ឍៃ៍ខផៃទី្បងាា ញផ្ វូ 

ងដើមបីសងរមឆបាៃៃូវងគ្នលងៅរបស់មជ្ឈមណ្ឌ ល។ ង ុះជាយ ្ណ្តក៏្សងដាយ 

ខផៃការអាជ្ីវក្សមមខដលបាៃងរបើងៅក្សន ត្មជ្ឈមណ្ឌ លងៃុះងផ្លា តជាពិងសសងលើការវភិាគតនមែ-

អតថ របងយជ្ៃ៍សរោប់ការសងរមឆឆិតាកាៃ់ខតរបងសើរង ើ្មុៃងពលចាប់ងផាើមអាជី្វក្សមមជ្ីក្សាំប ុសា ិ៍។ 

ទិ្ដាភាពពីររតវូបាៃពិភាក្សាដូឆខា្ងរកាម៖ 

Royal University of Agriculture 

Faculty of Forestry 

Center for Agricultural and Environmental 
Studies

Head of Training Hub

Admin and Finance 
staff

Knowledge 
Management Staff

Researcher/Lecturer/Technical

Supporting Staff Supporting Staff Volunteer



 

Page | 15                                              Deliverable 4.4 – Training Hubs Feasibility Studies 
 

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. 
 

- ក្សាំណ្ត់បរោិណ្សាំណ្លអ់ាោរខដលរបមូលបាៃ ៃិ្ពាបាលជាងរៀ្រាលឆ់្ន ាំ 

រពម ា្ំ ក្សាំណ្ត់បរោិណ្ជ្កី្សាំប ុសា ិ៍ខដលផលិតងដាយតនមែលក់្សបា ៃ់សាម ៃ។ 

- ការបា ៃ់របោណ្ការឆាំណ្តយងលើការវៃិិងយគដូឆជាតនមែទិ្ញឧបក្សរណ៍្ ការដាំង ើ្ 

ងរគឿ្បរកិាេ រ ៃិ្សោា រៈ។ របាក់្សឆាំណូ្ល 

ៃិ្រយៈងពលស្រតលប់ក៏្សរតវូយក្សមក្សគិតផ្ខដរ មុៃៃឹ្សងរមឆឆិតាងធវ ើការវៃិិងយគ។ 

ងដើមបងីរបៀបងធៀបអាជ្ីវក្សមមងផស្ៗគ្នន  ៃិ្ងរជ្ើសងរ ើសមួយណ្តខដលឆាំងណ្ញខា្ងសដាកិ្សឆច 

របូមៃាជាងរឆើៃរតវូបាៃងរបើជាលក្សេណ្ៈវៃិិឆេ ័យសរោប់ការសងរមឆឆិតាកាៃ់ខតរបងសើរ។ 

៦.១ ប្ទឹសត ី និងរបូមនតសប្ាប់ផផ្នការអាជវីកមម 

៦.១.១ ការចំណាយសរ៉ុប 

ការឆាំណ្តយងលើការវៃិិងយគពាក់្សព័ៃធៃឹ្ការក្សាំណ្ត់តនមែដាំបូ្ខដលរតវូការងដើមបីទិ្ញឧបក្សរណ៍្ 

ៃិ្សា្ស្់ឧបក្សរណ្៍ ៃិ្ការឆាំណ្តយអងងរខដលចាាំបាឆ់សរោប់របតិបតាកិាររបចាាំឆ្ន ាំងដាយរលូៃ។ 

ក្សន ត្ៃ័យងៃុះ ការឆាំណ្តយងងរ (FC) ៃិ្នងែងដើមអងងរ (VC) រតវូបាៃយក្សមក្សពិចារណ្ត។ FC រតវូបាៃងគ

ចាត់ទុ្ក្សថាជាការឆាំណ្តយណ្តមួយខដលរតវូបាៃជួ្សជ្ុលងលើមូលដាា ៃរបចាាំឆ្ន ាំ ង ុះបីជាមិៃោៃ

សក្សមមភាពផលិតក៏្សងដាយ។ ទ្ៃទ ឹមៃឹ្ងៃុះ VC 

តាំណ្ត្ឱ្យការឆាំណ្តយណ្តមួយខដលងក្សើតង ើ្ងៅងពលណ្តខដលងៃុះជាសក្សមមភាពផលិតក្សមម។ 

𝐹𝐶 = 𝐷𝐶 + 𝑂&𝑀 +𝐻𝐼𝑇  (1) 

កាលយបើ 

- FC គឺជានងែងដើមងងរ (USD/ឆ្ន ាំ) 

- DC គឺជាតនមែរំងោុះ (USD/ឆ្ន ាំ) 

- O&M គឺជាការឆាំណ្តយសរោប់របតិបតា ិការរបចាាំឆ្ន ាំ ៃិ្ការខង ាំផលិតក្សមម 

- HIT គឺជាការរមួបញ្ច លូគ្នន នៃលាំងៅដាា ៃ អរត្ថការរបាក់្ស ៃិ្ពៃធ។ 

លាំងៅឋាៃគឺជាការឆាំណ្តយណ្តមួយខដលងក្សើតង ើ្សរោប់ងរគឿ្បរកិាេ រ។ 

ទ្ៃទ ឹមៃឹ្ងៃុះខដរ ែ្ត ាំគឺជាអរត្ថការរបាក់្សខដលបាៃប្់ក្សន ត្មួយឆ្ន ាំ (USD/ឆ្ន ាំ) ង ើយ T 

គឺជាពៃធងលើសក្សមមភាពអាជ្ីវក្សមម (USD/ឆ្ន ាំ)។ វាអាឆជាសូៃយ 

របសិៃងបើពៃធមិៃរតវូបាៃដាក់្ស។ 

 

𝑇𝐶 = 𝐹𝐶 + 𝑉𝐶    (2) 

៦.១.២ ចណូំល 

របាក់្សឆាំណូ្លសរោប់អាជ្ីវក្សមមងៃុះគឺខផអក្សងលើបរោិណ្ជ្ីក្សាំប ុសខដលផលិតរបចាាំឆ្ន ាំ 

ៃិ្តនមែលក់្សរបស់វា។ ការគណ្នរបាក់្សឆាំណូ្លងៃុះគឺជាឆាំណូ្លសរុប ខដលមិៃ ៃ់ដក្សនងែ O&M 

ងៅង ើយងទ្។ របសិៃងបើការឆាំណ្តយ O&M រតវូបាៃដក្ស ការសៃស ាំនងែងដើមសុទ្ធៃឹ្រតវូបាៃទ្ទួ្ល។ 

𝑇𝑅 = 𝑃 × 𝑄     (3) 

𝑁𝑆 = 𝑇𝑅 − 𝑂&𝑀    (4) 
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ខដល៖  

- TR គឺជាឆាំណូ្លសរុប (USD/ឆ្ន ាំ) 

 

- P គឺជាតនមែលក់្សជ្ីក្សាំប ុសា ិ៍ (USD/T) 

- Q គឺជាបរោិណ្ផលិតក្សន ត្មួយឆ្ន ាំ (T/year) 

- NS គឺជាការសៃស ាំការឆាំណ្តយសុទ្ធ (USD/ឆ្ន ាំ) 

៦.១.៣ រយៈយពលសងប្តលប់សាមញ្ញ  

Simple Payback Period (SPP) 

គឺជារបងភទ្នៃឧបក្សរណ៍្ងសដាកិ្សឆចខដលងរបើងដើមបីក្សាំណ្ត់ឆាំៃួៃឆ្ន ាំងៅងពលខដលការវៃិិងយគដាំបូ្រតវូ

បាៃសាដ រង ើ្វញិងពញងលញ។ 

𝑆𝑃𝑃 =
𝐼𝑁𝑉𝐸𝑆𝑇𝑀𝐸𝑁𝑇

𝑁𝑆
   (5) 

ខដល៖  

- SPP គឺជារយៈងពលស្រតលប់ធមមត្ថ (ឆ្ន ាំ) 

- ការវៃិិងយគ ឬការវៃិិងយគដាំបូ្ (USD) 

- NS គឺជាការសៃស ាំការឆាំណ្តយសុទ្ធ (USD/ឆ្ន ាំ) 

៦.១.៤ ចំណ៉ុ ចរចួយដើម 

ឆាំៃុឆរឆួងដើម គឺជារបូមៃាងសដាកិ្សឆចមួយរបងភទ្ខដលងរបើងដើមបីក្សាំណ្ត់បរោិណ្ចាាំបាឆ់នៃទ្ាំៃិញ 

ឬងសវាក្សមម ខដលការឆាំណ្តយអាឆទ្ទួ្លបាៃមក្សវញិ ា្ំ រស ុ្ ។ មា ្វញិងទ្ៀត 

ឆាំៃុឆបាំ ខបក្សតាំណ្ត្ឱ្យក្សរមិតខដលការឆាំណ្តយ ៃិ្របាក់្សឆាំណូ្លងសម ើគ្នន ។ ងលើសពីក្សរមិតងៃុះ 

អាជ្ីវក្សមមោក់្សដូឆជាទ្ទួ្លបាៃរបាក់្សឆាំងណ្ញ ង ើយងៅងរកាមក្សរមិតងៃុះ 

អាជ្ីវក្សមមោក់្សដូឆជាបាត់ប្់របាក់្សឆាំងណ្ញ។ 

𝐵𝐸 =
𝐹𝐶

𝑃−𝑉𝐶
    (6) 

កាលយបើ 

- BE គឺជាឆាំណុ្ឆឆាំងណ្ញ (T/ឆ្ន ាំ) 

- FC គឺជានងែងដើមងងរ (USD/ឆ្ន ាំ) 

- P គឺជាតនមែលក់្ស (USD/T) 

- VC តាំណ្ត្ឱ្យការឆាំណ្តយរមួគ្នន សរោប់ការផលិតខតមួយឯក្សត្ថ (USD/T) 

៦.២ ករណសីិកាអាជីវកមម 

COMPOSTED 

គឺជាអ គ្ការងរផ្រដាា ភិបាលមួយខដលរតវូបាៃបង ក្ ើតង ើ្ងៅក្សន ត្របងទ្សក្សមព តជាក្សន ត្ឆ្ន ាំ 2000 

ងដើមបរីបយុទ្ធ របឆ្ាំ្ៃឹ្វបិតា ិកាក្សសាំណ្ល់ ៃិ្ការពារបរសិាា ៃងដាយការខក្សលមអជ្ជីាតិដី 

ៃិ្ការបង ក្ ើៃផលិតក្សមមក្សសិក្សមមត្ថមរយៈការងរបើរបាស់ក្សាំប ុសា ិ៍ (COMPED, 2013)។ ក្សន ត្ក្សរណ្សីិក្សា
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ងៃុះ ការងផ្លា តងលើអាជ្វីក្សមមជ្ីក្សាំប ុសា ិ៍របស់រក្សមុ  ុៃ COMPOSTED ងៅងែតាបាត់ដាំប្។ 

ងយ្ត្ថមការសិក្សាមួយ ការផលិតជ្ីក្សាំប ុសា ិ៍ របចាាំខែគឺ 10 ងត្ថៃ/ខែ ឬ 120 ងត្ថៃ/ឆ្ន ាំ 

ែណ្ៈតនមែជ្កី្សាំប ុសា ិ៍គឺ 130 ដុោែ រ/ងត្ថៃ (GGCI, 2019)។ 

ជាមួយៃឹ្តួងលែងៃុះ COMPOSTED អាឆបង ក្ ើតបាៃ 15,600 ដោុែ រ/ឆ្ន ាំ ជាឆាំណូ្លសរុប 

ង ើយងៅងពលខដលការឆាំណ្តយងលើរបតិបតា ិការ ៃិ្ការខង ាំ (1,206 ដោុែ រ/ឆ្ន ាំ) រតវូបាៃកាត់ងឆញ 

របាក់្សឆាំណូ្លសុទ្ធ រតវូបាៃបា ៃ់សាម ៃថាោៃឆាំៃួៃ 14,395 ដុោែ រ/ឆ្ន ាំ។ ងដាយសារងវកិាគងរោ្សរុបគឺ 

$25,316 ងដាយមិៃរាប់បញ្ច លូនងែពលក្សមម ៃិ្នងែងដើម 

ងនុះរយៈងពលស្រតលប់ដស៏ាមញ្្រតវូបាៃងគបា ៃ់របោណ្ថាោៃ 1.6 ឆ្ន ាំ 

ខដលោៃភាពរបាក្សដៃិយមសរោប់របតិបតា ិការអាជ្វីក្សមម។ ខផអក្សងលើក្សរណី្សិក្សាងៃុះ 

ងគអាឆសៃន ិដាា ៃបាៃថា អាជ្ីវក្សមមជ្ីក្សាំប ុសា ិ៍ ោៃផលឆាំងណ្ញ 

របសិៃងបើឧបក្សរណ៍្ចាាំបាឆ់ ា្ំ អស់ោៃងៅៃឹ្ក្សខៃែ្ ង ើយបរោិណ្ជ្ីក្សាំប ុសា ិ៍ 

រគប់រគ្នៃ់រតវូបាៃផលិតក្សន ត្មួយឆ្ន ាំ ងទ្ើបអាឆបង ក្ ើតឆាំណូ្លបាៃែពស់។ 

ត្ថរា្ទី្ 3៖ ការវភិាគនងែងដើមសរោប់អាជ្វីក្សមមជ្កី្សាំប ុសា ិ៍ ត្ថមរយៈ COMPOSTED 

ការចំណាយយលើការវនិិយោគ ឯកតា ចំនួនទឹកប្រក ់ O&M ជីវតិ (ឆ្ន ំ) រំយ ុះ 

ងរា្ជ្កី្សាំប ុសា ិ៍ USD 2,000 5% 10 200 

Shedder USD 5,000 5% 10 500 

Wheel loader USD 12,900 5% 10 1,290 

ោ សុីៃបញ្ហច ាំ្ USD 6,000 5% 10 600 

ខទ្ម ូ ខម រតជ្ីក្សាំប ុសា ិ៍ USD 210 5% 5 42 

សរ៉ុបរង  24,110 1,206  2,432 

ភាពអាសៃន  

(5% នៃការវៃិិងយគ) 
USD 1,206  10 121 

ថវកិាគយប្ាងសរ៉ុប  25,316   2,553 

ចំនូលប្បចឆំ្ន  ំ ឯកតា ចំនួនទឹកប្រក ់    

ផលិតផលជ្ីក្សាំប ុសា ិ៍ ងត្ថៃ/ឆ្ន ាំ 120    

តនមែជ្ីក្សាំប ុសា ិ៍ USD/ងត្ថៃ 130    

របាក់្សឆាំណូ្ល ដុោែ រ/ឆ្ន ាំ 15,600    

ការសៃស ាំនងែងដើមសុទ្ធ ដុោែ រ/ឆ្ន ាំ 
14,395 

   

រយៈងពលស្រតលប់សាមញ្ា  ឆ្ន ាំ 
1.6 

   

៧ សូឆនក្សរនៃភាពងជាគជ្័យ 
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 សូឆនក្សរនៃភាពងជាគជ្យ័អាឆរតវូបាៃក្សាំណ្ត់ងដាយខផអក្សងលើលក្សេណ្ៈវៃិិឆេ ័យជាងរឆើៃ 

ចាប់ពីការរឆននៃវគគសិក្សា ការងរជ្ើសងរ ើសអនក្សឆូលរមួ រ ូតដល់ការដាក់្សពាក្សយ 

ៃិ្ការរមួបញ្ច លូឆាំងណ្ុះដឹ្ខដលទ្ទួ្លបាៃក្សន ត្វគគសិក្សាងៅក្សន ត្ការងារបឆច តបបៃន របស់ពួក្សងគ។ 

ងៅងពលខដលវគគសិក្សាជ្ីក្សាំប ុសរតវូបាៃអៃុវតា សូឆនក្សរងជាគជ្័យរតវូខតក្សាំណ្ត់ ៃិ្វាយតនមែ 

ដូងឆនុះវគគសិក្សាអាឆរតវូបាៃខក្សសរមួលត្ថមតរមូវការនងពលអនគត។ត្ថមបងឆចក្សងទ្ស 

សូឆនក្សរងជាគជ្័យៃីមួយៗគឺជាតនមែខដលអាឆវាស់ខវ្បាៃ 

ៃិ្អាឆតាំណ្ត្ឱ្យវឌ្ឍៃភាពនៃសក្សមមភាពងឆ្ព ុះងៅរក្សផលប ុះពាល់ខដលឆ្់បាៃនៃគងរោ្។ 

ោៃលក្សេណ្ៈវៃិិឆេ ័យជាងរឆើៃសរោប់ការវាយតនមែសូឆនក្សរងជាគជ្័យ។ ពាក្សយថា ងជាគជ្យ័ 

ោៃៃ័យថា រាល់សមិទ្ធផលខដលឆ្់បាៃ។ ងៃុះអាឆជាការផ្លែ ស់ប្រូជាវជិ្ជោៃងៅក្សន ត្អាក្សបបកិ្សរយិ 

ឬការងធវ ើឱ្យរបងសើរង ើ្ក្សន ត្ការអៃុវតាសាា ប័ៃ។ ត្ថមរងបៀបងៃុះ 

ផលប ុះពាល់ខដលឆ្់បាៃអាឆរតវូបាៃខឆក្សរំខលក្សជាមួយស គមៃ៍ 

ង ើយជាមួយៃឹ្ការងធវ ើខផៃការរតឹមរតវូ គឺោៃលក្សេណ្ៈអឆិនស្រៃាយ៍។ 

 សូឆនក្សរនៃភាពងជាគជ្យ័ក្សន ត្ការរឆននៃវគគបណ្្ត ុះបណ្តា លងៃុះរមួោៃសោសភាពអនក្សឆូលរ ួ

មមក្សពីសាា ប័ៃងផស្ៗគ្នន  ភាគរយនៃអនក្សខដលបាៃបញ្ច ប់វគគសិក្សាមា្ោក ល 

ភាគរយនៃអនក្សខដលផ្លែ ស់ប្រូអាក្សបបកិ្សរយិរបស់ពួក្សងគ ក់្សទ្្ៃឹ្ការរគប់រគ្ MSW 

ភាគរយនៃអនក្សខដល អៃុវតាឆាំងណ្ុះដឹ្ងដើមបខីក្សលមអអាជ្ីវក្សមមជ្ីក្សាំប ុសរបស់ពួក្សងគ 

ឬចាប់ងផាើមអាជ្ីវក្សមមងម។ី 

សូឆនក្សរងផស្ងទ្ៀតនៃភាពងជាគជ្័យគឺការវភិាគងលើការវវិតានៃឆាំៃួៃអនក្សខដលអៃុវតាឆាំងណ្ុះដឹ្ពីមួ

យឆ្ន ាំងៅមួយឆ្ន ាំក្សន ត្អាជ្ីវក្សមមរបស់ពួក្សងគ ៃិ្របាក់្សឆាំងណ្ញពីអាជ្ីវក្សមមងនុះ។ 

ក្សត្ថា  ា្ំ អស់ងៃុះជ្ុះឥទ្ធិពលដល់ភាពងជាគជ្យ័ ៃិ្អតថ របងយជ្ៃ៍នៃវគគងៃុះ 

ងរពាុះវារមួឆាំ ខណ្ក្សដល់ការរគប់រគ្សាំណ្ល់ទី្រក្ស ុ្ ឱ្យបាៃរតឹមរតវូ 

ខដលអាឆកាត់បៃាយការបាំពុលរគប់របងភទ្ ៃិ្ការបាំភាយឧសម ័ៃផទុះក្សញ្ច ក់្ស។ 

ងដើមបធីានថាសូឆនក្សរ ា្ំ ងៃុះអាឆរតវូបាៃវាយតនមែ ក្សរម្សាំណួ្រជាងរឆើៃរតវូបាៃរឆន 

ៃិ្ងរបើងដើមបីក្សត់រត្ថរយៈងពលមុៃ ៃិ្ងរកាយការឆូលរមួក្សន ត្វគគសិក្សា។ 

លាយម្នអ្នកចូលរមួ៖ ងដើមបីធានថាវគគសិក្សាខដលបាៃងសន ើង ើ្អាឆជួ្យងដាុះរសាយបញ្ហា  MSW 

ៃិ្បង ក្ ើតរបាក់្សឆាំណូ្លពីពួក្សងគ 

អនក្សឆូលរមួខដលរតវូបាៃងរជ្ើសងរ ើសសរោប់វគគសិក្សារតវូខតរមួបញ្ច លូក្សសិក្សរោន ក់្សៗ ស គមៃ៍ក្សសិក្សមម 

អ គ្ការងរផ្រដាា ភិបាល អាជ្ីវក្សមម ៃិ្អនក្សពាក់្សព័ៃធ។ ដូឆគ្នន ងៃុះផ្ខដរ 

យ ្ងោឆណ្តស់មួយភាគបីនៃអនក្សឆូលរមួនៃវគគសិក្សាៃីមួយៗរតវូខតជាស្រសា ី 

ងរពាុះគាំៃិតងៃុះគឺលអសរោប់ការសងរមឆឆិតាក្សន ត្រគួសារ។ 

ភាគរយម្នសិកាា កាមយជាគជ័យ៖ សរោប់វគគបណ្្ត ុះបណ្តា លៃីមួយៗ 

សិកាេ កាមភាគងរឆើៃរតវូខតឆូលរមួយ ្ងពញងលញក្សន ត្ការបណ្្ត ុះបណ្តា ល ែណ្ៈខដលយ ្ងោឆណ្តស ់

80% នៃពួក្សងគរតវូខតទ្ទួ្លបាៃពិៃទ តយ ្តិឆ 80 ក្សន ត្ឆាំងណ្តម 100 

ងៅងលើការរបល្ងរកាយការរបល្។ យ ្ងោឆណ្តស់ 50% នៃសិកាេ កាម ា្ំ អស ់

ខដលពាក់្សក្សណ្តា លជាស្រសា  ី បាៃឆូលរមួយ ្ងពញងលញក្សន ត្ការអៃុវតាជ្ីក្សាំប ុស។ 

ងៃុះអាឆរតវូបាៃក្សាំណ្ត់ងដាយការសង ក្ត ៃិ្បញ្ជ ីរតួតពិៃិតយងដាយរគបូណ្្ត ុះបណ្តា ល។ 
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ភាគរយម្នសិកាា កាមផ្លៃ សប់ត រូអាកបបកិរោិរបស់ពួកយគកន តងការប្គប់ប្គងកាកសណំល់ប្កងុ៖ 

សូឆនក្សរងៃុះអាឆរតវូបាៃក្សាំណ្ត់ក្សន ត្ដាំងណ្ើរការជាបៃាបនទ ប់។ 

មងធាបាយដ៏លអបាំផុតងដើមបីពិៃិតយងមើលងៃុះគឺរតវូងរបើងវទិ្កាទ្ាំនក់្សទ្ាំៃ្ដូឆជា Telegram ៃិ្ 

Facebook ងដើមបីខឆក្សរំខលក្សឆាំងណ្ុះដឹ្ ៃិ្ងធវ ើបឆច តបបៃនភាពការវវិតាៃ៍បនទ ប់ពីវគគសិក្សា។ 

អនក្សឆូលរមួរតវូបាៃសួរជាបៃាបនទ ប់ៃូវសាំណួ្រខដលបាៃក្សាំណ្ត់ទុ្ក្សជាមុៃត្ថមអីុៃធឺណ្ិតងដើមបីក្សាំណ្ត់

អតាសញ្ហា ណ្ការផ្លែ ស់ប្រូអាក្សបបកិ្សរយិ។ ក្សន ត្ក្សរណ្ីែែុះ 

ការសោា សត្ថមទូ្រស័ពទក៏្សរតវូបាៃងធវ ើង ើ្ផ្ខដរ ងដើមបរីបមូលព័ត៌ោៃងៃុះ។ សរោប់ការបញ្ហជ ក់្ស 

អនក្សឆូលរមួយ ្ងោឆណ្តស់ 3 

នក់្សរតវូបាៃ ក់្សទ្្សរោប់ដាំងណ្ើរទ្សសៃកិ្សឆចងដើមបីក្សាំណ្ត់សាា ៃភាពបឆច តបបៃន របស់ពួក្សងគរយៈងពល

របាាំមួយខែបនទ ប់ពីការបណ្្ត ុះបណ្តា ល។ សូឆនក្សរដល៏អ នៃភាពងជាគជ្័យគឺថាយ ្ងោឆណ្តស់ 50% 

នៃអនក្សឆូលរមួបាៃផ្លែ ស់ប្រូឥរយិបងរគប់រគ្កាក្សសាំណ្ល់របស់ពួក្សងគរបាាំមួយខែបនទ ប់ពីការបណ្្ត ុះ

បណ្តា ល។ 

ភាគរយម្នអ្នកចូលរមួបណត ត ុះបណាត លអ្ន៉ុវតតចំយណុះដឹងរបស់ពួកយគយដើមបីផកលមអការអ្ន៉ុវតតជីកបំ ៉ុសរប

ស់ពួកយគ៖ 

សូឆនក្សរងៃុះក៏្សរតវូបាៃក្សាំណ្ត់ងដាយការពិតខដលថាអនក្សឆូលរមួងរបើរបាស់ងវទិ្កាទ្ាំនក់្សទ្ាំៃ្ងដើមបីងធវ ើ

បឆច តបបៃនភាពសក្សមមភាពឬអាជ្ីវក្សមមរបស់ពួក្សងគ ក់្សទ្្ៃឹ្ការរគប់រគ្កាក្សសាំណ្ល់ 

ៃិ្ការផលិតជ្ីក្សាំប ុស។ 

យ ្ងោឆណ្តស់មួយភាគបីនៃអនក្សឆូលរមួក្សន ត្ការបណ្្ត ុះបណ្តា លៃីមួយៗអៃុវតាឆាំងណ្ុះដឹ្ងដើមបីខក្សល

មអអាជ្ីវក្សមមជ្ីក្សាំប ុសរបស់ពួក្សងគ។ 

ទំយនារម្នសកិាា កាមកន តងការអ្ន៉ុវតតចំយណុះដឹងយៅកន តងអាជីវកមមរបស់ពួកយគ៖ 

សូឆនក្សរងៃុះអារស័យងលើទិ្ៃនៃ័យខដលបាៃរបមូលកាលពីឆ្ន ាំមុៃ។ ដូងឆនុះ 

ងគអាឆក្សាំណ្ត់បាៃក្សន ត្រយៈងពលពីរឆ្ន ាំដាំបូ្បាំផុត បនទ ប់ពីការអៃុវតាវគគបណ្្ត ុះបណ្តា លដាំបូ្ 

ងដើមបតី្ថមដាៃការវវិតាៃ៍។ ការអៃុវតាគងរោ្គឺជាងជាគជ្័យ 

របសិៃងបើៃិនន ការបងាា ញពីៃិនន ការងក្សើៃង ើ្ 

ង ើយសូឆនក្សរសរោប់ៃិនន ការពីមួយឆ្ន ាំងៅមួយឆ្ន ាំក្សាំពុ្ងក្សើៃង ើ្។ 

ប្រក់ចំយណញអាជីវកមម៖ សូឆនក្សរងៃុះរមួបញ្ច លូ ា្ំ ងសណ្តរ ើយ ូ ពីរងផស្គ្នន ៖ 

សរោប់អនក្សខដលោៃអាជ្វីក្សមមពាក់្សព័ៃធរឆួង ើយ ៃិ្សរោប់អនក្សខដលមិៃងធវ ើ។ ងៅក្សន ត្ងសណ្តរ ើយ ូ ទី្ 1 

វាោៃៃ័យថាគងរោ្ងៃុះបាៃរមួឆាំ ខណ្ក្សដល់ការបង ក្ ើតរបាក់្សឆាំណូ្លរបសិៃងបើរបាក់្សឆាំណូ្លពីអាជី្វ

ក្សមមខដលរតវូគ្នន បាៃងក្សើៃង ើ្យ ្ងោឆណ្តស់ 20% បនទ ប់ពីបាៃឆូលរមួក្សន ត្វគគបណ្្ត ុះបណ្តា ល។ 

របសិៃងបើសិកាេ កាមខដលមិៃ ៃ់ងធវ ើជ្ីក្សាំប ុសអាឆចាប់ងផាើមអាជ្ីវក្សមមបាៃ 

ងៃុះជាការបងាា ញពីផលប ុះពាល់នៃគងរោ្។ 

សរោប់អនក្សខដលៃឹ្ងធវ ើជ្កី្សាំប ុសសរោប់ដាំណ្តាំរបស់ពួក្សងគ 

សូឆនក្សរដ៏លអ នៃភាពងជាគជ្័យគឺការកាត់បៃាយការងរបើរបាស់ជ្ីគីមី 50% ។ 
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របូភាពទ្ី 4៖ 

សាំណុ្ាំនៃសូឆនក្សរខដលចាាំបាឆ់សរោប់ការបងាា ញពីភាពងជាគជ្័យនៃមជ្ឈមណ្ឌ លបណ្្ត ុះបណ្តា ល 

៨ ខផៃការត្ថមដាៃ ៃិ្វាយតនមែ  

ខផៃការត្ថមដាៃ ៃិ្វាយតនមែ (M&E) 

ោៃសារៈសាំខាៃ់សរោប់ការអៃុវតាគងរោ្ងដាយងជាគជ្័យ ងរពាុះវាជួ្យក្សាំណ្ត់ អៃុវតា ត្ថមដាៃ 

ៃិ្ខក្សលមអយុទ្ធសាស្រសា  M&E ងដើមបីសងរមឆបាៃលទ្ធផលខដលឆ្់បាៃ 

ៃិ្សងរមឆបាៃៃូវផលប ុះពាល់ខដលរតវូការ។ របព័ៃធ  M&E ខដលដាំងណ្ើរការបាៃលអ  

គឺជាធាតុផស ាំដ៏សាំខាៃ់នៃការរគប់រគ្គងរោ្/ក្សមម វធីិលអ  ៃិ្គណ្ងៃយយភាព។ 

ងដើមបធីានថាវគគបណ្្ត ុះបណ្តា លទ្ទួ្លបាៃងជាគជ្យ័ សក្សមមភាពរតួតពិៃិតយ 

ៃិ្វាយតនម្រតវូបាៃងធវ ើង ើ្ក្សន ត្អាំ ុ្ងពល ៃិ្ងរកាយវគគបណ្្ត ុះបណ្តា ល។ 

ការខក្សលមអឆាំងណ្ុះដឹ្រតវូបាៃរតួតពិៃិតយត្ថមរយៈការងធវ ើងតសា មុៃ ៃិ្ងរកាយវគគសិក្សា។ 

ដាំងណ្ើរការ M&E របក្សបងដាយរបសិទ្ធភាពោៃ 6 

ជ្ាំោៃខដលៃឹ្រតវូបាៃងរបើជាឧបក្សរណ្៍បណ្្ត ុះបណ្តា លសរោប់វគគសិក្សាងៃុះ។ របព័ៃធ  M&E 

ៃិ្រក្សបែ័ណ្ឌ ៃឹ្រគបដណ្ា ប់ងលើឆាំណុ្ឆសាំខាៃ់ៗឆាំៃួៃរបាាំមួយ។  

វគគបណ្្ត ុះបណ្តា លងៃុះោៃងគ្នលបាំណ្្កាត់បៃាយសាំណ្ល់រ ឹ្ រក្ស ុ្ ត្ថមរយៈការងធវ ើជ្ីក្សាំប ុស 

ៃិ្បង ក្ ើតឱ្កាសអាជ្ីវក្សមមសរោប់អនក្សពាក់្សព័ៃធ ា្ំ អស់ក្សន ត្របងទ្ស។ របព័ៃធ M&E លមអិត 

ៃិ្រក្សបែ័ណ្ឌ សរោប់ការងារងៃុះរតវូបាៃផាលជូ់្ៃខា្ងរកាម៖ 

  

•A mixture of the participants, 

•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,

•Tendency of trainees to apply the knowledge in their business

•Business Profit
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gure 1: M&E plan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

គោលបំណង

ជាក់លាក់

ការគរៀបចំអំងឌី

ការទ័រ

ការគរៀបចំ

ឧបករណ៍ និង

បគចេកគទស

ការប្បមូល

ទិននន័យ

ការវភិាគ

ទិននន័យ

គប្បើប្ាស់ចំគនេះ

ដឹងឱ្យប្បគសើរ

ឡង

ដាំងណ្ើរការ 

M&E 

• ផាល់ងសវាបណ្្ត ុះបណ្តា លសរោប់សាា ប័ៃរដាា ភិបាល អ គ្ការងរផ្រដាា ភិបាល ស គមៃ៍ 

 វស័ិយឯក្សជ្ៃ របជាពលរដាក្សន ត្មូលដាា ៃ ៃិ្ក្សមមក្សរងរផ្ផ្ វូការសា ីពីការរគប់រគ្សាំរាម 

សាំណ្ល់រ ឹ្  ផាល់វគគបណ្្ត ុះបណ្តា ល ការបណ្្ត ុះបណ្តា លងដាយផ្លទ ល ់

ៃិ្ការផ្លែ ស់ប្រូទ្សសៃកិ្សឆចឬបទ្ពិងសាធៃ៍នន 

• ការក្សសា្កិ្សឆចស របតិបតា ិការងលើភាពជានដគូរសាវរជាវក្សន ត្ឆាំងណ្តមនដគូអភិវឌ្ឍៃ៍ 

 វស័ិយសាធារណ្ៈ ឯក្សជ្ៃ ៃិ្ងរផ្របព័ៃធ  

• គ្នាំរទ្ខផៃការអាជ្ីវក្សមមសរោប់ស រគ្នសធុៃតូឆ ៃិ្មធយម (ស រគ្នសធុៃតូឆ) 

• រយៈងពល 

នៃការបណ្្ត ុះបណ្តា ល 

• របងភទ្នៃសិកាេ កាម 

• វគគសិក្សា/ងសវាក្សមម 

• បាៃផាល ់

 

• ការងធវ ើងតសា មុៃ 

ៃិ្ងរកាយការងធវ ើងតសា  

• ការៃិ ៃងរឿ្ងជាគជ្័យ 

• ទ្សសៃកិ្សឆចសិក្សា 

ឬផ្លែ ស់ប្រូការសិក្សា 

• ឆាំៃួៃអនក្សឆូលរមួពីងពលមួយងៅងពលមួយ 

• ការវាយតនមែពិៃទ ត 

• ឆាំៃួៃអាជ្ីវក្សមម/សក្សមមភាពខដលពាក់្សព័ៃធ  

បនទ ប់ពីបញ្ច ប់វគគសិក្សា 

• ពិៃិតយលទ្ធផលទ្ល់ៃឹ្

លទ្ធផលខដលរតវូការ 

• ងផទៀ្ផ្លទ ត់លទ្ធផលងដា

យខផអក្សងលើការសិក្សាពី

របងទ្សងផស្ៗ 

• ផ្លែ ស់ប្រូវធីិសាស្រសាបណ្្ត ុះបណ្តា

ល 

ឬបងឆចក្សងទ្សបណ្្ត ុះបណ្តា ល

ងដើមបីទ្ទួ្លបាៃលទ្ធផលកា

ៃ់ខតរបងសើរ 
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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 

to 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.  

DISCLAIMER 
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.  

This document may contain material, which is the copyright of the SWAP Consortium parties, 

and may not be reproduced or copied without permission. All SWAP Consortium parties have 

agreed to full publication of this document. The commercial use of any information contained in 

this document requires a license from the owner of that information. 

Neither the SWAP Consortium as a whole, nor a certain party of the SWAP Consortium warrant 

that the information contained in this document is capable of use, nor that use of the information 

is free from risk, and does not accept any liability for loss or damage suffered by any person using 

this information. 
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 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 

million tonnes is 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 11th 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.  

 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. 

 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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 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 

-  

-  

- Figure 1: Training/services offered in UHST-Training Hub and relevant partners 

 

UHST-Training 
Hub

Government

Agricultural 
cooperatives/ 
communities

Development 
Partners

NGOs:

SMEs

Trainees: 
students, 

farmers, etc.
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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.  

 

 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:  

 

Figure 2: UHST Training Hub's Organizational Chart 

 Business Plan  

 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 

UHST Rector

Dean of Faculty 
of Agriculture

Training Hub's 
Head 

Admin and 
Finance Staff

Knowledgement 
Managment 

Staff

Researcher/

Lecturers/

Techncial
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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.  

 Objectives of the business 

 To understand the waste segregation and recycling in the university 
 To generate income source for supporting students to improve their studies 
 To supply compost products to local communities, including local people and agricultural 

cooperatives producing products at the farm levels.  

 

 Action plan 

 

 Budget plan 

 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

1.1
Organize the meeting with management board and relevant staff from the 

faculty of the university

1.2
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 

2.1 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

2024
Activities Description

2023

2. Composting house at the unversity campus

1. Assess the institutional capacity and investment needs

TOTAL REVENUE 13,250.00$    

1,350.00$      

1.1
Organize the meeting with management board and 

relevant staff from the faculty of the university
Meetings 1 100.00           100.00           

1.2

Conduct a comprehensive situation analysis and 

stakeholder mapping of solid waste management in 

Cambodia describing gaps in the policy framework

Report 1 500.00           500.00           

1.3
Conduct training on waste management through segration 

and recycling 
Person 50 15.00             750.00           

11,900.00$    

2.1 Site Selection field obsersavation 0 -                 -                 

2.2 Building and equipment set up Set 1 500.00           500.00           

2.3
Train the technical staff, lecturers and students (2 

times/year*20)
Person 20 30.00             600.00           

2.4 Compost products (30 bags*15$*24 months Bag-month 24 450.00           10,800.00      

TOTAL COST 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        

4,830.00$      

 Total Unit 
 Unit 

Cost

 Total

(USD) 

2. Composting house at the unversity campus

TOTAL NET INCOME

Activity Description Unit

1. Assess the institutional capacity and investment needs
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 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 extra income 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 
- The teacher’s foundation 
- The student’s foundation 

 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. 

 

 Indicators of success 
- Number of trainees 
- Number of trainings provided during SWAP programme 
- Number of research and collaboration activities 
- Feedback of trainees after training 
- A number of funding sources 
- A number of curriculum developed for the improvement curriculum of the faculty 

 

 Monitoring and Evaluation Plan 
 The operation of the training hub will be monthly monitored and evaluated every semester 

by UHST SWAP team members.  

 The M&E reports will be available to UHST training hub management, SWAP committees, 

and funders. 
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ការសកិ្សាលទ្ធភាពបង្កើតមណ្ឌ លបណ្្ត ុះបណ្្តល 

ងៅសាក្សលវិទ្ាលយ័ ងេ្ សរំនិ តបូ្ ឃ្ត ំ

ពាក្យកាត់គម្រោង SWAP 

ក្ញ្ច ប់ការងារ 4 
សមិទ្ធផល 4.4: កាសិក្ាលទ្ធភាពបម្ងកើតមណ្ឌ លបណ្្ត ុះបណ្្តល 

អ្នក្ដឹក្នាំសមិទ្ធផល UHST 

របម្េទ្ឯក្សារ របាយការណ៍្ 
ក្រមិតផសពវផាយ ផ្ផៃក្នតង 
កាលបរមិ្ឆេទ្ដាក់្សមិទ្ធផល ខែទ្ើ២១ (១៥/០៩/២០២២) 

កាលបរមិ្ឆេទ្ម្ផញើ ១៦/១១/២០២២ 
អ្នក្និពនៃ ម្ោក្ ពិន តារា, ម្ោក្ សតែ ភាក់្ 

ក្ញ្ញា  អ្នួ សតផល, ក្ញ្ញា  ោស រសើខែន 
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ម្ៅមហាវទិ្ាល័យក្សកិ្មម ផ្នសាក្លវទិ្ាល័យ ម្េង សាំរនិ តបូងឃមត ាំ (UHST)។ ក្នតងអ្ាំែតងម្ពលផ្នការវភិាគ
តរមូវការបម្ងកើតម្នុះ ម្យើងបានពិភាក្ាអ្ាំពើបញ្ញា របឈមខដលម្ក្ើតម្ែើងក្នតងការរគប់រគងសាំណ្ល់រងឹ។ របជាជន
ក្នតងរាជធានើេនាំម្ពញរបស់របម្ទ្សក្មពតជាផលតិកាក្សាំណ្ល់រងឹរបោណ្ ៣.០០០ម្តានក្នតងមួយផ្ងៃ។ របោណ្ជា 
60% ផ្នសាំណ្ល់រងឹទ្ើរក្ងុបានមក្ពើរគួសារនើមួយៗ បនៃ ប់មក្គឺសណ្តា គារ នងិផៃុះសាំណ្តក់្ (16.7%) 
ម្ភាជនើយដាា ន (13.8%) ទ្ើផារ (7.5%) ហាង (5.4%) និងការយិាល័យ (1.4%) ។ ដូឆខដលបានបញ្ញា ក់្រឆួ
មក្ម្េើយ ក្មមវធិើរគប់រគងកាក្សាំណ្ល់របក្បម្ដាយដ៏ធាំដូឆជា៖ យតទ្ធសាស្តស្ និងខផនការសក្មមភាពជាត ិ         
បរសិាា នឆ្ន ាំ ២០១៦-២០២៣ និងយតទ្ធសាស្តស្កាក្សាំណ្ល់រាជធានើេនាំម្ពញឆ្ន ាំ ២០១៨-២០៣៥ បានម្រៀបរាប់
លមអិតជាម្រឆើនអ្ាំពើការខក្លមអអ្េិបាលក្ិឆច សមតាភាព នងិការវនិិម្យាគខ្នន តធាំម្លើការធានឱ្យបានម្សមើភាពគាន នូវ
ម្គាលម្ៅអ្េិវឌ្ឍន៍របក្បម្ដាយឆើរភាពដ៏ខ្នា ងខ្នា ។  

ការរគប់រគងកាក្សាំណ្ល់មិនរតឹមរតូវកាា យជាបញ្ញា បរសិាា ន និងសតែភាពសាធារណ្ៈធៃន់ធៃរបាំផតតមួយខដល
ក្ាំពតងរបឈមមតែម្ៅក្នតងរបម្ទ្សក្ាំពតងអ្េិវឌ្ឍន៍ជាម្រឆើន។ ម្ៅក្នតងម្នុះ ក្មពតជាផលតិកាក្សាំណ្ល់រក្ុងឆាំនួន 
១.៧ោនម្តាន រតូវបានម្បាុះម្ោលម្ៅទ្ើោនោក់្សាំរាមឆាំនួន ១០៦ ក្នតងឆ្ន ាំ ២០១៨ ម្ក្ើនម្ែើងជាលាំដាប់ 
២០៥.៦៥៦ ម្តាន ឬម្សមើនឹង ១៣.៦៨% ម្បើម្ធៀបនឹងឆ្ន ាំ ២០១៧ នងិម្ក្ើនម្ែើង ៥៦.៩% ម្បើម្របៀបម្ធៀបនឹង
ឆ្ន ាំ ២០១៤ ែណ្ៈក្ខនាងោក់្សាំរាមបម្ងកើតឧសម័នម្មតាន។ ម្ៅទូ្ទាំងរបម្ទ្សក្មពតជា (ទ្ើរក្ុងឆាំននួបួន - េនាំម្ពញ 
ម្សៀមរាប បាត់ដាំបង ក្ាំពង់ោម) រតូវបានម្គបា៉ា ន់របោណ្ថាោនបរោិណ្ឧសម័នកាបូនិក្ ៣៦ មតឺនម្តានក្នតង
មួយឆ្ន ាំ ខដលរមួឆាំខណ្ក្ដល់ការខរបរបួលអាកាសធាតតពិេពម្ោក្។ 

ពាក្សយគន្លុះ 

ការខរបរបួលអាកាសធាតត ទ្ើោនោក់្សាំរាម ឧសម័នម្មតាន និងមណ្ឌ លបណ្្ត ុះបណ្្តល  

ការអុះអា្ 

ការគាាំរទ្របស់គណ្ៈក្មមការអឺ្រ ៉ាតបសរោប់ការផលិតការម្បាុះពតមពម្នុះមិនបានបម្ងកើតការយល់រពមម្លើែាឹម
សារ ខដលឆាតុះបញ្ញច ាំងពើទ្សសនៈរបស់អ្នក្និពនធខតប៉ាតម្ណ្តណ ុះម្ទ្ ម្េើយគណ្ៈក្មមការមិនអាឆទ្ទ្លួែតស
រតូវឆាំម្ពាុះការម្របើរបាស់ណ្តមយួខដលអាឆរតូវបានម្ធវើម្ែើងពើព័ត៌ោនខដលោនម្ៅក្នតងម្នុះ។ 
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ឯក្សារម្នុះអាឆោនសោា រៈ ខដលជាក្មមសិទ្ធិរបស់ភាគើអ្នតវត្គម្រោង SWAP ម្េើយមិនអាឆផលិត
ម្ែើងវញិ ឬឆមាងម្ដាយគាម នការអ្នតញ្ញា តម្ែើយ។ រគប់ភាគើអ្នតវត្ SWAP ទាំងអ្ស់បានយល់រពមម្លើ
ការម្បាុះពតមពផាយម្ពញម្លញផ្នឯក្សារម្នុះ។ ការម្របើរបាស់ពាណិ្ជាក្មមផ្នព័ត៌ោនណ្តមយួខដល
ោនម្ៅក្នតងឯក្សារម្នុះទមទរអាជាញ ប័ណ្ណពើោច ស់ព័ត៌ោនម្នុះ។ 

ទាំងភាគើអ្នតវត្គម្រោង SWAP ទាំងអ្ស់ ឬភាគើជាក់្ោក់្ផ្នអ្នក្អ្នតវត្ SWAP រតូវធានថាព័ត៌ោន
ខដលោនម្ៅក្នតងឯក្សារម្នុះមិនអាឆម្របើរបាស់បាន ឬការម្របើរបាស់ព័ត៌ោនម្នុះមិនោនហានិេ័យ 
និងមិនទ្ទ្លួែតសរតូវឆាំម្ពាុះការបាត់បង់ ឬការែូឆខ្នតណ្តមយួម្ែើយ ឬការទ្ទ្លួរងទ្តក្េម្ដាយជន
ណ្តោន ក់្ម្ដាយម្របើព័ត៌ោនម្នុះ។ 
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ងសចក្ស្ីថ្ល្្ អណំ្រគតណ្ 

ឯក្សារម្នុះគឺជាការផ្ល់ជូនរបស់គម្រោង SWAP។ គម្រោងម្នុះរតូវបានសេការផ្ល់មូលនិធិម្ដាយ
ក្មមវធិើ Erasmus+ ផ្នសេភាពអឺ្រ ៉ាតប ម្រកាមការរបកាសសាំម្ណ្ើ គម្រោង EAC/A02/2019 និងអ្នតវត្
គម្រោងម្លែ 618723-EPP-1-2020-1-DE-EPPKA2-CBHE-JP។  
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១.ការវិភាគតម្មវូ 

ការរគប់រគងសាំណ្ល់រងឹគឺជាក្ងវល់ខដលក្ាំពតងម្ក្ើតោនសរោប់របម្ទ្សជតាំវញិពិេពម្ោក្ ជាពិម្សស
របម្ទ្សក្ាំពតងអ្េិវឌ្ឍន៍ខដលោនធនធានេរិញ្ាវតាតោនក្រមិត ក្ងវុះបម្ឆចក្វទិ្ា និងអ្វត្ោនផ្ន
រក្បែ័ណ្ឌ ម្គាលនម្យាបាយ។ ការរគប់រគងកាក្សាំណ្ល់គឺជាបញ្ញា របឈមដ៏ធាំបាំផតតមួយម្ៅក្នតង
របម្ទ្សក្ាំពតងអ្េិវឌ្ឍន៍ ដូឆជាម្ៅអាសតើោនបញ្ញា បរសិាា ន និងសតែភាពសាធារណ្ៈធៃន់ធៃរ។ ឆាំម្ពាុះ
សាំណ្ល់រងឹម្ៅក្មពតជា ខឆក្ម្ឆញជាបើរបម្េទ្រមួោន៖ កាក្សាំណ្ល់ក្នតងរគួសារ កាក្សាំណ្ល់ពាណិ្ជា
ក្មម និងកាក្សាំណ្ល់ឧសាេក្មម និងម្រគាុះថាន ក់្ (រមួទាំងកាក្សាំណ្ល់ម្វជាសាស្តស្)។ របម្ទ្សក្មពតជា
បានសាិតក្នតងឆាំម្ណ្តមរបម្ទ្សខដលោនម្សដាកិ្ឆចលូតោស់ម្លឿនបាំផតតម្ៅក្នតងតាំបន់អាសតើអាម្គនយ ៍
ជាមយួនឹងក្ាំម្ណ្ើ ន GDP របោាំឆ្ន ាំជាមធយម ៧% ក្នតងរយៈម្ពលរបាាំឆ្ន ាំឆតងម្រកាយម្នុះ។ ការម្ក្ើនម្ែើង
ផ្នសាំណ្ល់រងឹ និងបញ្ញា របឈមននក្នតងការរគប់រគងសាំណ្ល់រងឹបានជួបរបទ្ុះជាលទ្ធផលផ្ន
ក្ាំម្ណ្ើ នម្សដាកិ្ឆចយា៉ា ងឆ្ប់រេ័សម្នុះ និងការម្ក្ើនម្ែើងផ្នការម្របើរបាស់ជាបន្បនៃ ប់។ បរោិណ្
សាំណ្ល់រងឹរបស់រកុ្ងបានម្ក្ើនម្ែើងយា៉ា ងខ្នា ាំងដល់ជាង ៤ ោនម្តានក្នតងមយួឆ្ន ាំទូ្ទាំងរបម្ទ្ស ម្ដាយ
របខេល ៣៧% ោនទ្ើោនោក់្សាំរាម ១២% ខក្ផ្ឆនម្ែើងវញិ និង ៥១% ម្បាុះម្ោលម្ដាយែតសឆាប់ 
ឬដតតម្ោល ម្បើម្ទុះជាោនឆាប់ខដលោនរសាប់ក៏្ម្ដាយ។ បរោិណ្កាក្សាំណ្ល់ខដលម្បាុះម្ោលក្នតង
ទ្ើោនោក់្សាំរាមបានម្ក្ើនម្ែើងតាមម្នុះ ពើជាង ៣១៧,៥៥០ ម្តានក្នតងមយួឆ្ន ាំក្នតងឆ្ន ាំ ២០០៤ ដល់ 
១,៥ ោនម្តានក្នតងមួយឆ្ន ាំក្នតងឆ្ន ាំ ២០១៧ ។ 
ម្យាងតាមរក្សួងបរសិាា ន ម្ៅក្មពតជា បរោិណ្សាំរាមទ្ើរកុ្ងរកុ្ងឆាំនួន ១,៧ោនម្តាន រតូវបានម្បាុះ
ម្ោលម្ៅទ្ើោនោក់្សាំរាមឆាំននួ ១០៦ ក្នតងឆ្ន ាំ ២០១៨ ម្ក្ើនម្ែើងជាលាំដាប់ ២០៥,៦៥៦ ម្តាន ឬ
ម្សមើនឹង ១៣,៦៨% ម្បើម្របៀបម្ធៀបនឹងឆ្ន ាំ ២០១៧ និងម្ក្ើនម្ែើង ៥៦,៩% ម្បើម្របៀបម្ធៀបនឹងឆ្ន ាំ 
២០១៤ (រក្សួងបរសិាា ន ២០១៨)។ ែណ្ៈម្ពលខដលឧសម័នម្មតានខដលបម្ងកើតម្ឆញពើទ្ើតាាំងទ្ើ
ោនោក់្សាំរាមម្ៅទូ្ទាំងរបម្ទ្សក្មពតជា (ទ្ើរកុ្ងឆាំនួនបួន - េនាំម្ពញ ម្សៀមរាប បាត់ដាំបង ក្ាំពង់ោម) 
រតូវបានម្គបា៉ា ន់របោណ្ថាោនក្រមិតែពស់ដល់ម្ៅ ៣៦០,000 ម្តាន ម្សមើនឹងក្រមិតបម្ញ្ចញ CO2 ក្នតង
មយួឆ្ន ាំ ខដលរមួឆាំខណ្ក្ដល់ការខរបរបួលអាកាសធាតតពិេពម្ោក្ (Thumbnails, 2011) ។  
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ម្ៅឆ្ន ាំ ២០១៨ ក្មពតជាបម្ងកើតកាក្សាំណ្ល់ម្ក្ើនម្ែើង ១០ ភាគរយក្នតងមួយឆ្ន ាំ ែណ្ៈឆ្ន ាំ ២០១៩រាជ
ធានើេនាំម្ពញខតមួយបានបម្ងកើតកាក្សាំណ្ល់រេូតដល់ ៣,000 ម្តានក្នតងមយួផ្ងៃ ម្េើយសរោប់ទូ្ទាំង
របម្ទ្សផលិតបានជាង ១០.000 ម្តាន ម្សមើនឹង ៣,៦ ោនម្តានក្នតងមយួឆ្ន ាំ (Khmer Times News, 
២០២០)។ សាំណ្ល់រងឹទ្ើរកុ្ងរមួបញ្ចូ លគាន នូវកាក្សាំណ្ល់ពើរគួសារ និងពាណិ្ជាក្មម ខដលបម្ងកើត
ម្ឆញពើរគួសារ ផារ ម្ភាជនើយដាា ន ហាង សណ្តា គារ ការយិាល័យ ការរាយបាយតាមដងផាូវ និងម្ផស
ងៗ។ រាជធានើេនាំម្ពញបម្ងកើតកាក្សាំណ្ល់រងឹរបោណ្ ៤,០៩ោនម្តាន/ឆ្ន ាំ ខដលពើកាក្សាំណ្ល់តាម
ផៃុះោនរបោណ្ ៥៥,៣% ផ្នឆាំនួនសរតប បនៃ ប់មក្គឺសណ្តា គារ/ផៃុះសាំណ្តក់្ (១៦,៧%) ម្ភាជនើយ
ដាា ន (១៣,៨%) ទ្ើផារ (៧,៥%) ហាង (៥,៤%) និងការយិាល័យ (១,៤%) ។ រក្ម្ែក្ម្មើល
របម្េទ្កាក្សាំណ្ល់ របខេលពាក់្ក្ណ្្តល (៥១,៩%) គឺជាអាហារ និងកាក្សាំណ្ល់សរ ើរាងគម្ផសង
ម្ទ្ៀត មយួភាគរបាាំ (២០,៩%) បាា សៃិក្ និងមយួភាគដប់ (៩,៩%) រក្ដាស។ ការម្ធវើពិពិធក្មម
សាំណ្ល់រងឹក្នតងរកុ្ងក្នតងរបម្ទ្សក្មពតជាោនបើវធិើ; ទ្ើោនោក់្សាំរាម ការខក្ផ្ឆន និងការដតត។ គួរបញ្ញា ក់្
ផងខដរថា សាក្លវទិ្ាល័យ ម្េង សាំរនិ តបូងឃមត ាំ (UHST) សាិតម្ៅក្នតងម្ែត្តបូងឃមត ាំ របម្ទ្សក្មពតជា 
រតូវបានសម្ោព ធដាក់្ឱ្យម្របើរបាស់ជាផាូវការម្ៅផ្ងៃទ្ើ ១១ ខែក្តមាៈ ឆ្ន ាំ ២០១៦ ម្ដាយនយក្រដាមស្តន្ើក្មពត
ជា។ UHST ផ្ល់ការអ្ប់រ ាំដល់យតវជនម្ៅតាមជនបទ្ ខដលមិនោនលទ្ធភាពទ្ទ្លួបានការអ្ប់រ ាំែពស់
ជាងម្នុះ។ UHST ោនផ្ផៃដើទ្ាំេាំ ២២ េឆិតា សរោប់អ្គារសាក្លវទិ្ាល័យ បណ្តណ ល័យ អ្គារសាល
របជតាំ ក្ខនាងសរោក្លាំខេកាយ អាហារដាា ន អ្គារបរមុង ក្ខនាងម្រៀបឆាំសិកាេ សាោ និងការបណ្្ត ុះប
ណ្្តលពាក្់ព័នធម្ផសងម្ទ្ៀត អ្គារ TVET មនៃើរពិម្សាធន៍ ក្សិដាា នក្សិក្មម អ្ម្ន្វាសិក្ដាា នរគូ 
អ្ម្ន្វាសិក្ដាា ននិសសតិ និងក្ខនាងក្ើឡាបាល់ទត់។ល។ សាក្លវទិ្ាល័យបឆចតបបននោននិសសតិ
របខេល ១,១៧០ នក់្ ម្េើយសិសស ៦០០ នក់្ និងសាស្តស្ាោរយ ៤០ នក់្សាន ក់្ម្ៅក្នតងអ្ម្ន្វាសិក្
ដាា ន។ ការខបងខឆក្សាំណ្ល់រងឹ និងការខក្ផ្ឆនម្ែើងវញិ គឺជាសក្មមភាពសាំខ្នន់មយួសរោប់ UHST ។ 
សាា នភាពបឆចតបបននគឺ ទាំងសាស្តស្ាោរយ និងនិសសតិមិនទន់បានយល់ដឹងអ្ាំពើការរគប់រគងសាំណ្ល់រងឹ 
ជាពិម្សសរម្បៀបខបងខឆក្ឱ្យបានរតឹមរតូវរវាងសាំណ្ល់រងឹ និងរាវ។ ការខក្លមអសក្មមភាពម្នុះនឹងជួយ 
UHST ឱ្យកាា យជាសាក្លវទិ្ាល័យោនភាពផ្បតង។ ការរគប់រគងសាំណ្ល់រងឹម្ដាយខផអក្ម្លើការខបង
ខឆក្ និងការខក្ផ្ឆនម្ែើងវញិ នឹងអាឆជាំរតញសិសានតសិសស និងសាស្តស្ាោរយឱ្យយល់ពើរម្បៀបម្បាុះម្ោល
សាំណ្ល់រងឹឱ្យបានរតឹមរតូវ និងម្លើក្ទឹ្ក្ឆិត្សិសសឱ្យរសឡាញ់ និងខងរក្ាបរសិាា ន។ ម្ៅោនគោា ត
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ឆាំម្ណ្ុះដឹងម្រឆើនម្លើការរគប់រគងសាំណ្ល់រងឹ។ ដូម្ឆនុះ មណ្ឌ លបណ្្ត ុះបណ្្តលរបស់ម្យើងស្ើពើ "ការ
រគប់រគងសាំណ្ល់តាមរយៈការខបងខឆក្ និងខក្ផ្ឆនម្ែើងវញិ" នឹងរតូវការជាោាំបាឆ់។ 

២. ការវិភាគហានិភយ័  

ការវភិាគហានិេ័យោនសារៈសាំខ្នន់សរោប់ការបម្ងកើតអាជើវក្មម ឬដាំម្ណ្ើ រការអាជើវក្មម។ ោនរបាាំ
ឆាំណ្ត ឆផ្នការវភិាគហានិេ័យដូឆជា៖  
- សតែភាព និងសតវតាភិាពការងារ៖ អ្នក្ឆូលរមួែក្ខ្ននមិនបានម្រៀន និងបម្រងៀនក្នតងថាន ក់្ ម្េើយអាឆ
ទ្ទ្លួរងការបាំពតលកាក្សាំណ្ល់ម្ៅក្ខនាងក្ែវក់្ ម្ដាយសារពួក្ម្គតរមូវឱ្យរបមូលសាំណ្ល់រងឹម្ៅ
ក្ខនាងោក់្សាំរាមម្ដើមបើក្ាំណ្ត់របម្េទ្សាំណ្ល់រងឹ។ ការផសពវផាយ និងក្ាំណ្ត់កាលបរមិ្ឆេទ្មតន ខសវងរក្
ម្ពលម្វោសមរសប សាស្តស្ាោរយ និសសតិ និងតាំណ្តងមហាវទិ្ាល័យ។  
- បម្ឆចក្ម្ទ្ស៖ រតូវការក្ខនាងសមរមយសរោប់ឆតុះទ្ើវាល និងឧបក្រណ៍្សរោប់ម្របើរបាស់ក្នតងម្ពលេវកឹ្
ហាត់។ កិ្ឆចសេរបតិបតិ្ការជាមយួភាគើពាក់្ព័នធសរោប់ទ្ើក្ខនាងខដលបានផ្ល់ឱ្យសរោប់ការម្ធវើ
ដាំម្ណ្ើ រ និងសិកាេ កាមសរោប់ការនាំយក្ឧបក្រណ៍្មក្បងាា ញក្នតងអ្ាំែតងម្ពលបណ្្ត ុះបណ្្តល។  
- ធនធានមនតសស៖ ឆាំននួអ្នក្ឆូលរមួក្នតងវគគបណ្្ត ុះបណ្្តលមិនោនសរោប់សិសានតសិសស និងរគូទាំង
អ្ស់ខដលបានសិក្ា និងបម្រងៀនម្ៅ UHST ម្ទ្ ម្ដាយសារបនៃប់ ម្ពលម្វោ និងកូ្វ ើដ-១៩ ោនក្ាំណ្
ត់។ ម្យើងម្រជើសម្រ ើសរគូបម្រងៀន សិសានតសិសស និងនិសសតិតាំណ្តងឱ្យមហាវទិ្ាល័យ និងវទិ្ាសាា ន 
ម្ដើមបើឆូលម្រៀនមតនម្គ។ 
- របតិបតិ្ការ៖ អាជើវក្មមរបស់មស្តន្ើ និងបទ្ពិម្សាធន៍ក្នតងការម្រៀបឆាំវគគបណ្្ត ុះបណ្្តល។ ខបងខឆក្រកុ្ម 
និងម្រៀបឆាំជាមតនសរោប់ទ្ើក្ខនាង សោា រៈ និងការម្រៀបឆាំក្ាំែតងម្ពលបណ្្ត ុះបណ្្តល។ 
- គម្រោង និងម្ក្រ ្ ិ៍ម្ ម្ ុះ៖ បទ្ពិម្សាធន៍ និងបណ្្តញមិនរគប់រគាន់ ម្ដើមបើម្លើក្ក្មពស់ផសពវផាយការ
រគប់រគងសាំណ្ល់រងឹឱ្យបានទូ្លាំទូ្ោយ។ ម្រៀបឆាំធនធានមនតសសលអ និងខបងខឆក្ទ្ាំនលួែតសរតូវការងារ
សរោប់ការរគប់រគងគម្រោង។ បម្ងកើតបណ្្តញផសពវផាយអ្ាំពើការរគប់រគងសាំណ្ល់រងឹយា៉ា ងទូ្លាំ
ទូ្ោយ 
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- េរិញ្ាវតាត៖ ែវុះងវកិា ឬមិនោនងវកិា។ ដូម្ឆនុះ ការផ្រអ្ងាគ សងវកិាពើភាគើពាក់្ព័នធ ម្លើក្ក្មពស់អ្តា
របម្យាជន៍ផ្នការរគប់រគងសាំណ្ល់រងឹ ខដលអ្នតវត្ម្ដាយសាក្លវទិ្ាល័យ សរោប់ជាំនយួខផនក្សោា រៈ 
និងជាំនួយេរិញ្ាវតាត។ 

៣.ងោលបំណ្្ 

ម្គាលម្ៅផ្នមណ្ឌ លបណ្្ត ុះបណ្្តលគឺផ្ល់ការក្សាងសមតាភាពម្លើការរគប់រគងសាំណ្ល់រងឹ រមួទាំងប
ម្ឆចក្វទិ្ារគប់រគងកាក្សាំណ្ល់ ការក្សាងភាពជាផ្ដគូរសាវរជាវក្នតងឆាំម្ណ្តមភាគើពាក់្ព័នធ។ ម្គាល
បាំណ្ងជាក់្ោក់្គឺ៖  
១. ផ្ល់ម្សវាបណ្្ត ុះបណ្្តលដល់សាា ប័នរដាា េិបាល អ្ងគការម្រៅរដាា េិបាល សេគមន៍ វស័ិយឯក្ជន 
របជាពលរដាក្នតងមូលដាា ន និងក្មមក្រម្រៅរបព័នធស្ើពើការរគប់រគងសាំណ្ល់រងឹ។  
២. ម្ដើមបើគាាំរទ្ដល់ការអ្េិវឌ្ឍន៍ក្មមវធិើសិក្ាក្នតងការរគប់រគងកាក្សាំណ្ល់ ការរសាវរជាវ និងម្វទិ្កា
ខឆក្រ ាំខលក្ឆាំម្ណ្ុះដឹង។  
៣. ម្ដើមបើក្សាងកិ្ឆចសេរបតិបតិ្ការម្លើភាពជាផ្ដគូរសាវរជាវក្នតងឆាំម្ណ្តមផ្ដគូអ្េិវឌ្ឍន៍។ 

៤. វគគបណ្្ត ុះបណ្្តលឬងសវាក្សមផ្្្លជ់នូ (ធនធាមនតសស បរងិវណ្   
សម្ភា រៈ បរកិាេ រ ងពលងវលា ។ល។) 

សាក្លវទិ្ាល័យនឹងផ្ល់វគគបណ្្ត ុះបណ្្តលស្ើពើ "ការរគប់រគងកាក្សាំណ្ល់តាមរយៈការខបងខឆក្ 
និងការខក្ផ្ឆនម្ែើងវញិ"។ វគគបណ្្ត ុះបណ្្តលម្នុះនឹងរតូវបានផ្ល់ម្ដាយសាស្តស្ាោរយ និងអ្នក្ជាំនញ
ខដលោនសមតាភាពមក្ពើ UHST និង COMPOSTED ែណ្ៈខដលក្ខនាងបណ្្ត ុះបណ្្តលនឹងរតូវបាន
ដាក់្ម្ៅ UHST ជាមយួនឹងក្ខនាង និងឧបក្រណ៍្រគប់រគាន់សរោប់ដាំម្ណ្ើ រការសិក្ា និងការអ្នតវត្។ ជា
ដាំបូង មណ្ឌ លបណ្្ត ុះបណ្្តលម្នុះនឹងផ្ល់ខតវគគែាើៗខដលផ្ល់ឱ្យក្នតងរយៈម្ពលបើផ្ងៃប៉ាតម្ណ្តណ ុះ ខដលពាក្់
ព័នធនឹងរទឹ្ស្ើ ការអ្នតវត្ និងដាំម្ណ្ើ រទ្សសនកិ្ឆចសិក្ា។ 
ការបណ្្ត ុះបណ្្តលោនបើខផនក្៖  

(i) ការបម្រងៀនថាន ក់្ម្រៀន រមួទាំងផ្ងៃទ្ើ ១ ដល់ផ្ងៃទ្ើ ៣ ផ្នសិកាេ សាោបានរគបដណ្្ប់បទ្បងាា ញ
របស់រគូបម្ងាគ លថាន ក់្ជាតិផ្នរម្បៀបវារៈសម្ងេបផ្នវគគបណ្្ត ុះបណ្្តល។  
ម្មម្រៀនទ្ើ១៖ ទិ្ដាភាពទូ្ម្ៅ និងការរគប់រគងសាំណ្ល់រងឹម្ៅក្មពតជា  
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ម្មម្រៀនទ្ើ២៖ រម្បៀបខបងខឆក្ និងម្រៀបឆាំម្ៅតាមរបម្េទ្ម្ផសងគាន ផ្នសាំណ្ល់រងឹ  
ម្មម្រៀនទ្ើ៣៖ រម្បៀបខក្ផ្ឆន និងម្រៀបឆាំកាក្សាំណ្ល់រងឹរបម្េទ្ម្ផសងៗ  
ម្មម្រៀនទ្ើ៤៖ អ្នតវត្តរមូវការ និងការបម្ងកើតរបាក់្ឆាំណូ្លសរោប់ការម្របើរបាស់សាំណ្ល់រងឹ 
និងឱ្កាសអាជើវក្មម។ 

(ii) ការអ្នតវត្វាលសរោប់រយៈម្ពល 1 ផ្ងៃ ដាំម្ណ្ើ រទ្សសនកិ្ឆចសិក្ាមយួរតូវបានម្រគាងទ្តក្ម្ៅ
កាន់បរមិ្វណ្សាោរបស់ UHST ។ 
- សិកាេ សាោអ្នតវត្៖ អ្នតវត្ការខបងខឆក្ និងការម្រៀបឆាំពើសាំណ្ល់រងឹឆរមុុះ រមួទាំងការ
សោអ ត  

- សិកាេ សាោអ្នតវត្៖ ការអ្នតវត្សរោប់ការបាំខបាងសាំណ្ល់រងឹ និងការខក្ផ្ឆនម្ែើងវញិ រមួ
ទាំងការបាំខបាងសាំណ្ល់រងឹ និងការម្រៀបឆាំវាម្ៅតាមរបម្េទ្ផលិតផលម្ផសងៗគាន ។  

- សិកាេ សាោអ្នតវត្៖ បម្ងកើតម្គាលការណ៍្ខណ្នាំសរោប់ការរគប់រគងសាំណ្ល់រងឹឱ្យបាន
រតឹមរតូវម្ៅក្នតង UHST 

(iii) ការឆាតុះបញ្ញច ាំងពើសិកាេ សាោ អ្នក្ឆូលរមួបានរបមូលព័ត៌ោនអ្ាំពើព័ត៌ោនសាំណ្ល់ និងម្ធវើការ
វភិាគអ្ាំពើរម្បៀបខបងខឆក្កាក្សាំណ្ល់។ សិសសនឹងតរមូវឱ្យបងាា ញលទ្ធផលផ្នការសិក្ា។ 
អ្នក្ឆូលរមួរមួោន និសសតិ ក្សិក្រ សេក្រណ៍្ក្សិក្មម សេគមន៍ក្សិក្មម អ្ងគការម្រៅរដាា េិ
បាល សេរគិន អ្នក្ពាក់្ព័នធ និងផ្ដគូអ្េិវឌ្ឍន៍។ 
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Figure 1: Training/services offered in UHST-Training Hub and relevant partners 

៥. រចនាសមពន័ធម្គប់ម្គ្មណ្ឌ លបណ្្ត ុះបណ្្តល 

មណ្ឌ លបណ្្ត ុះបណ្្តល UHST នឹងរតូវដាំម្ែើងម្រកាមការរគប់រគងផ្ទៃ ល់របស់មហាវទិ្ាល័យក្សិក្មមផ្ន
សាក្លវទិ្ាល័យ ម្េង សាំរនិ តបូងឃមត ាំ ក្នតងម្ែត្តបូងឃមត ាំ។ រឆនសមព័នធរគប់រគងមណ្ឌ លបណ្្ត ុះបណ្្តល 
UHST ដូឆខ្នងម្រកាម៖ 
 

មណ្ឌ លបណ្្ត ុះ
បណ្្តល UHST

រដាា េិបាល

សេគមន៍
ក្សិក្មម

ផ្ដគូអ្េិវឌ្ឍន៍

អ្ងគការម្រៅ
រដាា េិបាល

សេរគាស
ធតនតូឆ 
មធយម

សិកាេ កាម៖ 
សិសស និសសតិ
។ល។
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Figure 2: UHST Training Hub's Organizational Chart 

៦ ផផ្នការអាជីវក្សម ្ 

៦.១ ម្សឆក្្ើម្ផ្ើម  

ជើក្ាំប៉ាតស គឺជាជើធមមជាតិខដលបានមក្ពើសារធាតតសរ ើរាងគខដលពតក្ផតយ ខដលជយួឱ្យរតក្េជាតិលូតោស់
បានលអជាងការម្របើោមក្សតវរសស់ ឬសាំណ្ល់បខនារសស់ ម្រពាុះវាផសាំម្ែើងពើសារធាតតសរ ើរាងគជាម្រឆើ
ន។ ក្សិក្រអាឆម្ធវើជើក្ាំប៉ាតសក្នតងរយៈម្ពលែតសៗគាន  រយៈម្ពលែាើ រយៈម្ពលមធយម និងរយៈម្ពលខវង។ ជើ
ក្ាំប៉ាតសអាឆម្ធវើរឆួក្នតងរយៈម្ពលពើ ១៤ ម្ៅ ១៨ ផ្ងៃ ម្េើយអាឆម្របើរបាស់បាន ប៉ាតខន្ការទ្តាំជាមធយមគឺ ៣-
៤ ខែ ម្េើយរយៈម្ពលខវង វាអាឆម្របើបានបនៃ ប់ពើ ៥ ម្ៅ ៦ ខែ (CEDAC, 2015) ។ ជើក្ាំប៉ាតសម្ធវើពើ
ោមក្សតវ (ម្គា រក្បើ រជូក្ ោន់ ទ) កាក្សាំណ្ល់តាមផៃុះ សាឹក្រតក្េជាតិរសស់ (ម្មម ម្ឈើ ជើទឹ្ក្ សា
ឡាត់ បខនា ឬខផាម្ឈើ) ជាម្ដើម ជើក្ាំប៉ាតសនាំមក្នូវអ្តារបម្យាជន៍សាំខ្នន់ៗដូឆជា៖ សារធាតតឆិញ្ច ឹមដល់រតក្េ
ជាតិ ម្បើម្របៀបម្ធៀបជាមយួោមក្សតវរសស់ ឬជើខដលមិនទន់ដតត។ ម្លើសពើម្នុះ ជើក្ាំប៉ាតស នាំមក្នូវ
អ្តិសតែតមរបាណ្ជាម្រឆើនដល់ដើ ម្េើយសារពាងគកាយទាំងម្នុះជយួដើោនជើជាតិ។ វាមិនោនរគាប់ពូជ
រតក្េជាតិ ឬម្មម  ម្មម្រាគ ជាំងឺម្លើដាំណ្តាំម្ទ្ ម្រពាុះភាគម្រឆើនរតូវបានសោា ប់ក្នតងម្ពលជើក្ាំពតងរលួយ។ ម្គាល

សាក្លវទិ្ាធិការ

រពឹទ្ធបតរសមហាវទិ្ាល័
យក្សិក្មម

របធានមណ្ឌ ល

បតគគលិក្រដាបាល និង
េរិញ្ាវតាត

បតគគលិក្រគប់រគង
ឆាំម្ណ្ុះដឹង

អ្នក្រសាវរជាវ/សាស្តស្ា
ោរយ/បតគគលិក្
បម្ឆចក្ម្ទ្ស

ជាំនួយការរសាវរជាវ បតគគលិក្សមរគឆិត្
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បាំណ្ងសាំខ្នន់ផ្នការបម្ងកើតជើក្ាំប៉ាតស គឺម្ដើមបើបម្ងកើនទិ្ននផលរសូវ និងទ្ទ្លួបានទិ្ននផលរសូវខដលោន
សតែភាពលអ (កាត់បនាយការម្របើរបាស់ជើគើមើ)។ 

ម្តើខផនការអាជើវក្មមគឺជាអ្វើ? ខផនការអាជើវក្មម គឺជាឯក្សារខដលសម្ងេបពើម្គាលម្ៅរបតិបតិ្ការ និង
េរិញ្ាវតាតផ្នអាជើវក្មម។ វាោនខផនការលមអិត និងងវកិាខដលបងាា ញពើរម្បៀបខដលម្គាលម្ៅរតូវបាន
សម្រមឆ និងខផនទ្ើបងាា ញផាូវសរោប់ភាពម្ជាគជ័យផ្នអាជើវក្មមរបស់អ្នក្ខដលរតូវអ្នតវត្។ ម្លើសពើម្នុះ 
ការម្ធវើខផនការអាជើវក្មមក៏្រតូវពិោរណ្តម្លើធាតតផសាំមួយឆាំននួដូឆជា ទិ្ដាភាពឧសាេក្មម ខផនការលក់្ 
និងទ្ើផារ ការរបក្តួរបខជង ខផនការរគប់រគង ការវភិាគទ្ើផារ និងខផនការរបតិបតិ្ការម្ដើមបើម្ជាគជ័
យ។ អាជើវក្មមក៏្ម្ផ្្ទតម្លើការវភិាគតផ្មា-អ្តារបម្យាជន៍សរោប់ការសម្រមឆឆិត្ឱ្យកាន់ខតរបម្សើរម្ែើង 
មតនម្ពលោប់ម្ផ្ើមអាជើវក្មមជើក្ាំប៉ាតស ដូឆជាបរោិណ្សាំណ្ល់អាហារពើអ្ម្ន្វាសិក្ដាា នក្នតងសាក្លវទិ្ា
ល័យ ម្េង សាំរនិ តបូងឃមត ាំ ក្នតងមយួផ្ងៃ ក្ោា ាំងពលក្មម តផ្មាលក់្ជើក្ាំប៉ាតសក្នតងមួយគើែូរកាម និងរម្បៀប 
ម្រឆើនឆាំម្ពាុះការឆាំណ្តយម្លើការវនិិម្យាគម្លើឧបក្រណ៍្ ឬសោា រៈសរោប់ផលិតសោសភាព។ 

៦.២ ម្គាលបាំណ្ងផ្នការបម្ងកើតអាជើវក្មម 

1. ម្ដើមបើខសវងយល់ពើការខបងខឆក្កាក្សាំណ្ល់ និងការខក្ផ្ឆនម្ែើងវញិម្ៅក្នតងសាក្លវទិ្ាល័យ 
2. បម្ងកើតរបេពឆាំណូ្លសរោប់ជយួសិសសក្នតងការពរងឹងការសិក្ា 
3. ម្ដើមបើផគត់ផគង់ផលិតផលក្ាំប៉ាតសដល់សេគមន៍មូលដាា ន រមួទាំងរបជាជនក្នតងតាំបន់ និងសេក្រ
ណ៍្ក្សិក្មមខដលផលិតផលិតផលម្ៅក្រមិតក្សិដាា ន។ 
 

៦.៣ ខផនការសក្មមភាព 

 

 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

1.1
Organize the meeting with management board and relevant staff from the 

faculty of the university

1.2
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 

2.1 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

2024
Activities Description

2023

2. Composting house at the unversity campus

1. Assess the institutional capacity and investment needs
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៦.៤ ខផនការងវកិា 

 

៦.៥ របេងវកិា  

ការអ្នតវត្ជាំនញបម្ងកើតរបាក់្ឆាំណូ្លម្ៅសាក្លវទិ្ាល័យ ម្េង សាំរនិ តបូងឃមត ាំ រតូវបានបម្ងកើតម្ែើង 
ម្ដើមបើឲ្យគណ្ៈរគប់រគងសាោ ម្ោក្រគូ អ្នក្រគូ និងសិសានតសិសសអាឆរក្របាក់្ឆាំណូ្លបខនាមម្លើការ
អ្នតវត្ ម្ដើមបើរក្របាក់្ ខដលសាក្លវទិ្ាល័យ ម្េង សាំរនិ តបូងឃមត ាំ បានបម្ងកើត។ ដូម្ឆនុះម្េើយ គម្រោង
ម្នុះរតូវការងវកិាសរោប់ការផលិតពើសាំណ្ល់រងឹ រកុ្មអ្នក្ជាំនញរបស់ែញត ាំបានម្ធវើគម្រោងមយួម្ដើមបើម្សនើ
សតាំងវកិា។ ងវកិាខដលទ្ទ្ួលបានគឺមក្ពើ៖ 

 - មូលនិធិគម្រោង - មូលនិធិសាក្លវទិ្ាល័យ - មូលនិធិរគូ - និងមូលនិធិសិសស 

៦.៦ ធនធាន 

ម្រគឿងបរកិាេ រ៖ សរោប់មណ្ឌ លបណ្្ត ុះបណ្្តល UHST រមួោន បនៃប់បណ្្ត ុះបណ្្តល បនៃប់ពិម្សាធន៍ ក្តាំ
ពយូទ័្រ ោ៉ា សតើនបញ្ញច ាំង និងរបព័នធ IT ោនទ្ើតាាំងម្ៅមនៃើរពិម្សាធន៍ផ្នមហាវទិ្ាល័យក្សិក្មម UHST ។ 
ឧបក្រណ៍្ និងឧបក្រណ៍្មនៃើរពិម្សាធន៍ទាំងអ្ស់ រមួទាំងឧបក្រណ៍្ខដលោនរសាប់ និងឧបក្រណ៍្ពើ
ងវកិា SWAP នឹងរតូវបានម្របើក្នតងអ្ាំែតងម្ពលបណ្្ត ុះបណ្្តល។ 

TOTAL REVENUE 13,250.00$    

1,350.00$      

1.1
Organize the meeting with management board and 

relevant staff from the faculty of the university
Meetings 1 100.00           100.00           

1.2

Conduct a comprehensive situation analysis and 

stakeholder mapping of solid waste management in 

Cambodia describing gaps in the policy framework

Report 1 500.00           500.00           

1.3
Conduct training on waste management through segration 

and recycling 
Person 50 15.00             750.00           

11,900.00$    

2.1 Site Selection field obsersavation 0 -                 -                 

2.2 Building and equipment set up Set 1 500.00           500.00           

2.3
Train the technical staff, lecturers and students (2 

times/year*20)
Person 20 30.00             600.00           

2.4 Compost products (30 bags*15$*24 months Bag-month 24 450.00           10,800.00      

TOTAL COST 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        

4,830.00$      

 Total Unit 
 Unit 

Cost

 Total

(USD) 

2. Composting house at the unversity campus

TOTAL NET INCOME

Activity Description Unit

1. Assess the institutional capacity and investment needs
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សោា រៈ សោា រៈសាំណ្ល់សរ ើរាងគអាឆរតូវបានរបមូលពើតាំបន់សាក្លវទិ្ាល័យម្ដាយមហាវទិ្ាល័យ 
វទិ្ាសាា ន និងនិសសតិ។  
ធនធានមនតសស: សិកាេ កាមគឺជាសាស្តស្ាោរយមក្ពើមហាវទិ្ាល័យក្សិក្មម និងអ្ងគការCOMPOSTED។  
ធនធានេរិញ្ាវតាត៖ អ្នក្ឧបតាមាពើសាា ប័នផ្ទៃ ល់ែាួន អ្ងគការរដាា េិបាល អ្ងគការម្រៅរដាា េិបាល និងរកុ្ម
េ តនឯក្ជន។ ផ្ងាបង់វគគបណ្្ត ុះបណ្្តលពើសិកាេ កាមឆូលរមួ។ 
 

៧. សចូនាក្សរងោគជ័យ 

o ឆាំននួសិកាេ កាម 
o ឆាំននួផ្នការបណ្្ត ុះបណ្្តលខដលបានផ្ល់ក្នតងអ្ាំែតងម្ពលក្មមវធិើ SWAP 
o ឆាំននួផ្នសក្មមភាពរសាវរជាវ និងកិ្ឆចសេការ 
o មតិរបស់សិកាេ កាមបនៃ ប់ពើការបណ្្ត ុះបណ្្តល 
o ឆាំននួរបេពងវកិា 
o ក្មមវធិើសិក្ាមយួឆាំននួខដលរតូវបានបម្ងកើតម្ែើងសរោប់ក្មមវធិើសិក្ាម្ធវើឱ្យរបម្សើរម្ែើងផ្ន
មហាវទិ្ាល័យ 

៨. ផផ្នការតាមដាន និ្វាយតថ្ម ្

 របតិបតិ្ការផ្នមណ្ឌ លបណ្្ត ុះបណ្្តលនឹងរតូវបានរតួតពិនិតយរបោាំខែ និងវាយតផ្មាម្រៀងរាល់
ឆោសម្ដាយសោជិក្រកុ្ម UHST SWAP ។  

 របាយការណ៍្ M&E នឹងោនសរោប់ការរគប់រគងមណ្ឌ លបណ្្ត ុះបណ្្តល UHST គណ្ៈក្ោម
ធិការ SWAP និងអ្នក្ផ្ល់មូលនិធិ។ 
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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  

DISCLAIMER 
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.  

This document may contain material, which is the copyright of the SWAP Consortium parties, 

and may not be reproduced or copied without permission. All SWAP Consortium parties have 

agreed to full publication of this document. The commercial use of any information contained in 

this document requires a license from the owner of that information. 

Neither the SWAP Consortium as a whole, nor a certain party of the SWAP Consortium warrant 

that the information contained in this document is capable of use, nor that use of the information 

is free from risk, and does not accept any liability for loss or damage suffered by any person using 

this information. 
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 Needs analysis  

Plastics are an integral 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 packaging is 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.    

 Risk analysis 

RISK TOPIC RISK DESCRIPTION SEVERITY LIKELIHOOD Mitigation Measures 

Occupation 
health and safety 

The trainee may get 
injured  and have 
chemical toxicity, 
heat, along with eye 
injury. 

Low Low Personal protective 
equipment; ergonomics 
plan; evaluation and 
improvement of working 
conditions; physical 
examinations. 

Technical  Advances in 
technology, or from 
technical failure. 

Medium Low Collaboration with 
equipment suppliers for 
good technical support  

Human resources The number of 
workshops might 
prove insufficient for 
proper academic staff 
training 

Medium Low Constant communication 
among the partnership so 
any problems or obstacles 
are spotted and resolved 
on time so as to avoid 
delays 

Operational Disruption to supplies 
and operations, loss of 
access to essential 
assets, or failures in 
distribution. 

Low Low Well prepare in advance 
for source of material 
supply and duty 
arrangement. 

Project and 
reputation 

Taking too long on key 
tasks, or experiencing 
issues with product or 
service quality. 
Loss of customer or 
employee confidence, 
or damage to market 
reputation. 

Medium Low Well prepare in advance 
for project management. 
Create the network in 
advance for accepting the 
interested party to be the 
customer. 

Financial Going over budget, 
Business failure, or 
non-availability of 
funding. 

Medium Low Asking for sponsorship 
from other sources and 
collect some training fees, 
use student assistant for 
training 
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 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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 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. 

 

 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 

 

 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. 

              

 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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 Business plan 

  
    

Business Model Canvas        

     
Key Partners 
 

Key Activities Value Propositions Customer Relationships Customer Segments 

- Chiang Mai University 
-Zero Waste YOLO Co., Ltd. 
-Partner universities from SWAP 
Project 

Lecture and Hands-on practicing 
on  
Plastic waste segregation and 
circular-based utilization training 

Innovation, fun, and engaging 
educational method 
Add to people ‘s knowledge, skill and 
attitude 

Person-to-person contact  
(i.e. visitor to the center) 
Video conf. 
Email 
Social VR APP 

High school students and teachers 
Higher education 
Member of community group 
Community enterprise 

Key Resources Channels 
 

Equipment: The plastic shredder, 
extruder, filament maker and 3D 
printer  
Material: Plastic waste material  
Facilities: a training room, 
computer, and screen  
Trainers and graduate students 

 
- Social media 
- Word of mouth 
- Presentation 

Cost Structure Revenue Streams 
 

Maintenance and replacement of equipment 
Labor cost for student assistance 
Electricity and water  

 

Government organisations and/or private companies 
Training fees 
Chiang Mai University (under the “BCG model strategy”)  
Faculty of Engineering, CMU. 
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 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. 

 

 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.  

To ensure 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.  

 

 PROJECT SUMMARY INDICATORS MEANS OF VERIFICATION RISKS / ASSUMPTIONS 

Goal Improve the correctness of plastic 
waste segregation and introduce 
options for plastic waste utilization 

Percentage of improvement in 
plastic waste segregation 
correctness 

Comparison of pre-training and 
post-training tests 

N/A 

Outcome Higher test and practice scores on 
the topic of “Plastic waste 
segregation and circular-based 
utilization” 

Test score  Pre-training and post-training 
test scores 

Trainees attend at least 90% 
of the training programme 
and take pre-training and 
post-training tests 

Output Trainees from communities or 
schools complete a 2-day training on 
“Plastic waste segregation and 
circular-based utilization” 

Number of trainees complete a 
2-day training 

Training hub attendance records Trainees apply for the 
training  

Activities 
- Provide at least 1 training 

course during the SWAP 
programme 
 

- Equipment demonstration in 
plastic waste utilization 

Number of trainings provided 
during SWAP programme 

 

 

Training hub records Trainees are interested and 
willing to attend the training 
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  

- training facility 
- training duration 
- 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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หน้า| 3                                              D 4.4: การศึกษาความเป็นไปไดข้องศูนย์ฝกึอบรม CMU 

 

บทคัดย่อ 

รายงานฉบับนี้จัดทําขึ้นจากผลการศึกษาความเป็นไปได้ของศูนย์ฝึกอบรม CMU 

ณ ภาควิชาวิศวกรรมสิ่ งแวดล้อม มหาวิทยาลัยเชียงใหม่  ประเทศไทย 

ผลการวิเคราะห์ความตอ้งการชี้ให้ว่าการรีไซเคิลขยะพลาสตกิและการนําขยะพลา

สติกกลับมาใช้ประโยชน์เป็นแนวทางที่สําคัญและจําเป็นอย่างยิ่งสําหรับการแก้ปัญ

ห า ข ย ะ พ ล า ส ติ ก ข อ ง ป ร ะ เ ท ศ ไ ท ย 

การดําเนินกิจกรรมดังกล่าวจะช่วยให้ประเทศสามารถบรรลุวัตถุประสงค์ของการมุ่

ง สู่ เ ศ ร ษ ฐ กิ จ ชี ว ภ า พ  ห รื อ  B i o - C i r c u l a r - G r e e n  economy 

ซึ่งเป็นหนึ่งในองค์ประกอบสําคัญของการขับเคลื่อนสู่การพัฒนาอย่างยั่งยืน 

เพื่อสนับสนุนการดําเนินการดังกล่าว จึงมี การจัดตั้ งศูนย์ฝึกอบรมเรื่อง 

" ก า ร แ ย ก ข ย ะ พ ล า ส ติ ก แ ล ะ ก า ร ใ ช้ ป ร ะ โ ย ช น์ จ า ก ข ย ะ พ ล า ส ติ ก 

บ น แ น ว คิ ด แ บ บ ห มุ น เ วี ย น " 

โดยมีวัตถุประสงค์หลักเพื่อปลูกฝังให้ผู้เข้ารับการฝึกอบรมมีทักษะการแยกขยะพล

า ส ติ ก  แ ล ะ แ น ว ท า ง ก า ร นํ า ข ย ะ พ ล า ส ติ ก ก ลั บ ม า ใ ช้ ป ร ะ โ ย ช น์  

รวมไปถึงการเรียนรู้เพื่อสร้างโอกาสทางธุรกิจของการใช้ประโยชน์จากขยะพลาส

ติ ก  ผ ล ก า ร วิ เ ค ร า ะ ห์ ค ว า ม เ สี่ ย ง  พ บ ว่ า  กิ จ ก ร ร ม ต่ า ง ๆ 

ที่เกี่ยวข้องมีความโอกาสและความรุนแรงของความเส่ียงอยู่ในระดับต่ําถึงปานกลา

ง อุปกรณ์ต่าง ๆ ที่จําเป็นต้องใช้ในการดําเนินงานของศูนย์อบรมมีพรอ้มใช้แล้ว ณ 

ภาควิชาวิศวกรรมสิ่งแวดล้อม ซึ่งจัดซื้อโดยใช้งบประมาณอุปกรณ์ของโครงการ 

SWAP ผู้ฝึกสอนหลักของศูนย์ฝึกอบรมเป็นคณาจารย์ในคณะทํางานโครงการ 

C M U  S W A P  แ ล ะ ผู้ เ ชี่ ย ว ช า ญ จ า ก บ ริ ษั ท พั น ธ มิ ต ร 

ใ น ส่ ว น ง บ ป ร ะ ม า ณ ก า ร ดํ า เ นิ น ง า น 

ศูนย์ฝึกอบรมได้การวางแผนขอรับการสนับสนุนจากทั้งองค์กรภาครัฐและบริษัทเอ

กชน และขอรับสนับสนุนจากมหาวิทยาลัยเชียงใหม่ ภายใต้แพลตฟอร์ม CMU 

BCG ร่วมกับการเก็บค่าธรรมเนียมการฝึกอบรมบางส่วนจากผู้ เข้าฝึกอบรม 

เพื่อให้มั่นใดได้ว่าศูนย์ฝึกอบรมจะสามารถดําเนินงานได้อย่างต่อเนื่อง 

ในส่วนสุดท้ายของรายงานได้อธิบายถึงรายละเอียดของแผนการติดตามและการป

ระเมินผลการดําเนินงานของศูนย์ฝึกอบรม 
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คําสําคัญ 

ศูนย์ฝึกอบรม CMU; การแยกขยะพลาสติก, การใช้ประโยชน์จากขยะพลาสติก  

ข้อจํากัดความรับผิดชอบ 

รายงานฉบับนี้ได้รับการสนับสนุนจากคณะกรรมาธิการยุโรปสําหรับการผลติสิ่งพมิ

พ์ นี้ เ ท่ า นั้ น 

ทั้งน้ีคณะกรรมาธิการยุโรปไม่มีส่วนในการรับรองเน้ือหาซึ่งสะท้อนจากมุมมองของ

ผู้เขียนเท่านั้น และคณะกรรมาธิการยุโรปไม่รับผิดชอบต่อการใช้งานใด ๆ 

อันเน่ืองมาจากข้อมูลที่มีเผยแพร่ในรายงานฉบับน้ี 

ร า ย ง า น ฉ บั บ นี้ อ า จ มี เ นื้ อ ห า ซึ่ ง เ ป็ น ลิ ข สิ ท ธิ์ ข อ ง โ ค ร ง ก า ร  S W A P 

การทําซ้ําหรือคัดลอกเนื้อหาในรายงานฉบับนี้ต้องได้รับการขออนุญาตก่อน 

ค ณ ะ ทํ า ง า น โ ค ร ง ก า ร  S W A P 

ทั้งหมดได้ตกลงที่จะเผยแพร่เอกสารนี้อย่างเต็มรูปแบบ การใช้ข้อมูลใด ๆ 

ที่มีอยู่ในเอกสารนี้ในเชิงพาณิชย์จําเป็นต้องได้รับอนุญาตจากเจ้าของข้อมูลนั้น 

คณะทํางานทั้งหมดของโครงการ SWAP หรือฝ่ายใดฝ่ายหนึ่งของโครงการ 

SWAP ไม่ รั บ ป ร ะ กั น ว่ า ข้ อ มู ล ที่ มี อ ยู่ ใ น เ อ ก ส า ร นี้ ส า ม า ร ถ ใ ช้ ง า น ไ ด้  

ห รื อ ก า ร ใ ช้ ข้ อ มู ล ที่ มี อ ยู่ ใ น เ อ ก ส า ร นี้ ป ร า ศ จ า ก ค ว า ม เ สี่ ย ง 

และไม่ยอมรับความรับผิดใด ๆ ต่อความสูญเสียหรือความเสียหายที่บุคคลใด ๆ 

ได้รับความเดือดร้อนจากการใช้ข้อมูลในเอกสารนี้ 

 

กิตติกรรมประกาศ 

เ อ ก ส า ร นี้ เ ป็ น ผ ล ง า น ส่ ง ม อ บ ข อ ง โ ค ร ง ก า ร  S W A P 

และได้รับทุนสนับสนุนจากโครงการ Erasmus+ ของสหภาพยุโรปภายใต้ข้อเสนอ 

EAC/A02/2019  
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การวเิคราะห์ความตอ้งการ 

พลาสติกนับว่ามีความสําคัญอย่างยิ่งต่อเศรษฐกิจของประเทศไทยและเศรษ

ฐ กิ จ ข อ ง โ ล ก 

อุตสาหกรรมปิโตรเคมีของประเทศไทยนั้นมีขนาดใหญ่ท่ีสุดในภูมิภาคเอเชียต

ะวันออกเฉียงใต้และใหญ่เป็นอันดับที่  16 ของโลก ในปี  พ.ศ. 2561 

ประเทศไทยผลิตผลิตภัณฑ์ปิโตรเคมีปลายน้ํ าจํานวน 11.8 ล้านตัน 

ซึ่ ง นั บ ร ว ม ถึ ง ผ ลิ ต ภั ณ ฑ์ เ ม็ ด พ ล า ส ติ ก 

อุตสาหกรรมพลาสติกของไทยมีส่วนช่วยเศรษฐกิจของประเทศ 1,100 

พันล้านบาท หรือประมาณ 36.9 พันล้านเหรียญสหรัฐ คิดเป็น ร้อยละ 6.71 

ของ GDP ของไทย (World Bank Group, 2021) 

นั บ ตั้ ง แ ต่ ปี  พ . ศ .  2 493 

การใช้ผลิตภัณฑ์พลาสติกขยายตัวเพิ่มมากถึงยี่สิบเท่า ในปี พ.ศ. 2561 

ก า ร ผ ลิ ต พ ล า ส ติ ก ทั่ ว โ ล ก มี ม า ก ถึ ง  3 6 0  ล้ า น ตั น 

การเพิ่มขึ้นของการใช้ผลิตภัณฑ์พลาสติกนั้นเนื่องมาจากพลาสติกมีราคาถูก 

แ ล ะ มี คุ ณ ส ม บั ติ ม า ก ม า ย  มี ค ว า ม ท น ท า น 

แ ล ะ ส า ม า ร ถ นํ า ไ ป ใ ช้ ง า น ไ ด้ ห ล า ก ห ล า ย 

จึ ง มั ก พ บ ก า ร ใ ช้ พ ล า ส ติ ก ใ น ห ล า ก ห ล า ย อุ ต ส า ห ก ร ร ม ตั้ ง แ ต่  

อุตสาหกรรมการผลิตบรรจุภัณฑ์ สินค้าอุปโภคบริโภค อุปกรณ์อิเล็กทรอนิกส์ 

ก า ร ผ ลิ ต ย า น ย น ต์  ก า ร ผ ลิ ต สิ่ ง ท อ  ร ว ม ไ ป ถึ ง ใ น ภ า ค ก า ร เ ก ษ ต ร 

ปั ญ ห า ก า ร จั ด ก า ร ข ย ะ พ ล า ส ติ ก บ น บ ก ท่ี ไ ม่ เ ห ม า ะ ส ม 

โ ด ย เ ฉ พ า ะ อ ย่ า ง ยิ่ ง ข ย ะ บ ร ร จุ ภั ณ ฑ์ พ ล า ส ติ ก 

สร้างความเสียหายต่อต้นทุนทางเศรษฐกิจไปทั่วโลก รวมถึงในประเทศไทย 

ส่ ง ผ ล ก ร ะ ท บ ต่ อ ร ะ บ บ นิ เ ว ศ 

แ ล ะ ทํ า ใ ห้ เ กิ ด ปั ญ ห า ก า ร อุ ด ตั น ใ น โ ค ร ง ส ร้ า ง พื้ น ฐ า น ข อ ง เ มื อ ง 

ในแต่ละปีมีขยะพลาสติกบนบกรั่วไหลออกสู่มหาสมุทรประมาณ 8 ถึง 12 

ล้ า น ตั น  โ ด ย ร้ อ ย ล ะ  80 พ บ ว่ า เ กิ ด จ า ก ป ร ะ เ ท ศ ใ น ภู มิ ภ า ค เ อ เ ชี ย 
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โ ด ย มี ป ร ะ เ ท ศ ไ ท ย อ ยู่ ใ น อั น ดั บ ที่  6  จ า ก  10 

อันดับสูงสุดของประเทศที่มีการรั่วไหลของขยะพลาสติกบนบกลงสู่มหาสมุทร  

ก า ร ป ร ะ เ มิ น เ บื้ อ ง ต้ น พ บ ว่ า 

ผ ล ก ร ะ ท บ ภ า ย น อ ก ห ลั ง จ า ก ก า ร ใ ช้ ง า น บ ร ร จุ ภั ณ ฑ์ พ ล า ส ติ ก 

รวมกับต้นทุนที่เกี่ยวข้องกับการปลอ่ยก๊าซเรือนกระจกจากกระบวนการผลติบร

ร จุ ภั ณ ฑ์ พ ล า ส ติ ก  นั้ น มี มู ล ค่ า ป ร ะ ม า ณ  4 0 

พันล้านเหรียญสหรัฐต่อปีซึ่งมากกว่ากําไรของกลุ่มอุตสาหกรรมบรรจุภัณฑพ์ล

า ส ติ ก ทั้ ง ห ม ด 

นอกจากนี้ยังพบว่าทั่วโลกสูญเสียมูลค่าทางเศรษฐกิจอันเน่ืองมาจากการไม่ได้

นําบรรจุภัณฑ์พลาสติกกลับมารีไซเคิล หรือนํากลับมาใช้ประโชน์ใหม่ มากถึง 

8 0  ถึ ง  1 2 0  พั น ล้ า น เ ห รี ย ญ ส ห รั ฐ ต่ อ ปี  

ทั้งหมดนี้นําไปสู่การเพิ่มความตระหนักต่อปัญหาการจัดการขยะพลาสติกไปทั่

ว โ ล ก 

และส่งผลให้ปัญหามลพิษจากพลาสติกถูกยกระดับให้เป็นหนึ่งในกระแสหลักข

องการสร้างจิตสํานึกผู้บริโภคในประเทศไทย (World Bank Group, 2021) 

ใ น ห ล า ย ปี ที่ ผ่ า น ม า 

ปริมาณขยะพลาสติกในประเทศไทยนั้นเพิ่มขึ้นอย่างรวดเร็วเมื่อเทียบกับขยะป

ระเภทอื่น ขยะพลาสติกเพิ่มขึ้นในอัตราเฉลี่ย 12% ต่อปี หรือประมาณ 2 ถึง 

2 . 5  ล้ า น ตั น ต่ อ ปี  

ทําให้ประเทศไทยกลายเป็นหนึ่งในผู้บริโภคพลาสติกรายใหญ่ที่สุดในเอเชีย 

ซึ่งสวนทางกับสถานการณ์การแก้ปัญหาและจัดการขยะพลาสติกที่ถูกต้องเหม

า ะ ส ม  ( O c e a n  C o n s e r v a n c y ,  2 0 1 7 ;  P C D ,  2 0 1 9 ) 

ก า ร ข า ด แ ผ น ก า ร เ ก็ บ ข น แ ล ะ วิ ธี ก า ร กํ า จั ด อ ย่ า ง ป ร ะ สิ ท ธิ ภ า พ 

ข า ด ก า ร คั ด แ ย ก ข ย ะ ใ น ร ะ ดั บ ค รั ว เ รื อ น 

และขาดแรงจูงใจทางเศรษฐกิจสําหรับการแยกขยะและการรีไซเคิล 

ปัญหาเหล่านี้ส่งผลให้ขยะมูลฝอยชุมชนในประเทศไทยถูกจัดการอย่างไม่เหม

าะสมถึง 27% ของปริมาณขยะมูลฝอยชุมชนทั้งหมด (Akenji et al., 2019; 

P C D ,  2 0 1 9 ) 
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ขยะบรรจุภัณฑ์พลาสติกทั้งหมดของประเทศไทยประกอบด้วยผลิตภัณฑ์หลักส

อ ง ช นิ ด  ไ ด้ แ ก่  ถุ ง พ ล า ส ติ ก  แ ล ะ ข ว ด พ ล า ส ติ ก  คิ ด เ ป็ น  6 0 % 

ข อ ง ข ย ะ บ ร ร จุ ภั ณ ฑ์ พ ล า ส ติ ก ทั้ ง ห ม ด  โ ด ย พ บ ว่ า 

ขยะถุงพลาสติก(คิดทั้งถุงประเภท ชั้นเดียว monolayer และถุงช้อปปิ้ง) 

มี ป ริ ม า ณ โ ด ย น้ํ า ห นั ก ม า ก ก ว่ า ข ย ะ ข ว ด พ ล า ส ติ ก ถึ ง ส อ ง เ ท่ า 

แต่ถุงพลาสติกกลับถูกเก็บรวบรวมเข้าสู่กระบวนรีไซเคิลน้อยกว่ามาก 

อันเนื่องมาจากถุงพลาสติกนั้นมีน้ําหนักเบาหลุดรอดสู่สิ่งแวดล้อมได้ง่าย 

ถุ ง พ ล า ส ติ ก ยั ง ถู ก ป น เ ปื้ อ น ไ ด้ ง่ า ย จ า ก ก า ร ใ ช้ ง า น 

ทํ า ใ ห้ ไ ม่ เ ห ม า ะ ส ม กั บ ก า ร นํ า ก ลั บ ไ ป รี ไ ซ เ คิ ล  อ ย่ า ง ไ ร ก็ ต า ม 

การเริ่มต้นจากการคัดแยกขยะในระดับครัวเรือนนั้นสามารถเพิ่มประสิทธิภาพ

ข อ ง ก า ร นํ า ข ย ะ พ ล า ส ติ ก  ร ว ม ถึ ง ข ย ะ ป ร ะ เ ภ ท ถุ ง พ ล า ส ติ ก 

ให้กลับเข้าสู่วงจรการรีไซเคิลได้ (WWF THAILAND, 2020) 

อุตสาหกรรมพลาสติกและบรรจุภัณฑ์ที่ผ่านมากมักมุ่งเน้นการผลิตบนแนวคิ

ด เ ศ ร ษ ฐ กิ จ แ บ บ เ ส้ น ต ร ง  นั่ น คื อ  ผ ลิ ต -ใ ช้ -ทิ้ ง 

หรือเน้นการออกแบบเพื่อใช้ครั้งเดียว การออกแบบผลิตภัณฑ์หลายๆ วิธี 

ที่ผ่านมายังไม่เอื้อต่อกระบวนการเก็บรวมรวมและกระบวนการรีไซเคิล เช่น 

ก า ร ใ ช้ พ ล า ส ติ ก ห ล า ย ชั้ น  (multilayer) ก า ร ผ ส ม สี ย้ อ ม 

ก า ร อ อ ก แ บ บ ใ ห้ ผ ลิ ต ภั ณ ฑ์ ส า ม า ร ถ ใ ช้ ไ ด้ แ ค่ ค รั้ ง เ ดี ย ว  เ ป็ น ต้ น 

นอกจากนี้รูปแบบการรีไซเคิลในปัจจุบันเป็นรูปแบบของการดาวน์ไซคลิ่ง 

วั ส ดุ จ ะ ถู ก ล ด คุ ณ ภ า พ แ ล ะ มู ล ค่ า ต่ํ า ล ง ทุ ก ค รั้ ง ที่ รี ไ ซ เ คิ ล 

ทําให้จํากัดโอกาสในการสร้างมูลค่าของการนําพลาสติกกลับมาใช้ใหม่ 

ปั ญ ห า ร า ค า พ ล า ส ติ ก ต ก ต่ํ า ใ น บ า ง ป ร ะ เ ภ ท 

แ ล ะ ก า ร นํ า เ ข้ า ข ย ะ พ ล า ส ติ ก ที่ เ พิ่ ม ขึ้ น 

ยังส่งผลกระทบต่อบริษัทรีไซเคิลของไทยที่ยังไม่มีตลาดขนาดใหญ่สําหรับวัส

ดุรีไซเคิล ท่ีจะช่วยลดการลงทุนในธุรกิจรีไซเคิล (Johnson and Trang, 

2019; WWF ประเทศไทย, 2563) 

การนําขยะพลาสติกกลับมาใช้ประโยชน์ตามหลักการเศรษฐกิจหมุนเวียน 

อั น ไ ด้ แ ก่  ก า ร อั พ ไ ซ เ คิ ล ผ ลิ ต ภั ณ ฑ์ ที่ มี มู ล ค่ า สู ง ขึ้ น 
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สามารถเพิ่มมูลค่าขยะพลาสติก เพิ่มแรงจูงใจในการรวบรวมขยะพลาสติก 

ร ว ม ถึ ง ก่ อ ใ ห้ เ กิ ด นํ า ไ ป ใ ช้ ป ร ะ โ ย ช น์ แ บ บ ห มุ น เ วี ย น ม า ก ขึ้ น 

ส่งผลให้สามารถลดปริมาณขยะไปยังหลมุฝังกลบและขยะพลาสติกที่จัดการอย่

า ง ไ ม่ ถู ก ต้ อ ง ล ง ไ ด้  

และส่งผลให้ปริมาณขยะพลาสติกที่รั่วไหลออกสู่มหาสมุทรลดลงลงตามมา 

การส่งเสริมการนําขยะพลาสติกกลบัมาใช้ประโยชน์ตามหลักการเศรษฐกิจหมุ

นเวียนยังช่วยให้รัฐบาลไทยสามารถบรรลุเป้าหมายในการจัดการขยะพลาสติ

ก ที่ ตั้ ง ไ ว้ ไ ด้  อ ย่ า ง ไ ร ก็ ต า ม 

การนําขยะพลาสติกกลับมาใช้ประโยชน์ตามหลักการเศรษฐกิจหมุนเวียนยังเป็

น แ น ว ป ฏิ บั ติ ที่ ค่ อ น ข้ า ง ใ ห ม่ สํ า ห รั บ ป ร ะ เ ท ศ ไ ท ย 

องค์ความรู้ที่เกี่ยวข้องกับประเด็นดังกล่าวยังไม่เป็นที่รู้จักกันอย่างแพร่พลาย 

ร ว ม ถึ ง จํ า น ว น ศู น ย์ ฝึ ก อ บ ร ม ใ น หั ว ข้ อ ดั ง ก ล่ า ว ยั ง มี น้ อ ย ม า ก 

ท า ง ภ า ค วิ ช า วิ ศ ว ก ร ร ม สิ่ ง แ ว ด ล้ อ ม  ค ณ ะ วิ ศ ว ก ร ร ม ศ า ส ต ร์  

มหาวิทยาลัยเชียงใหม่ภายใต้โครงการ SWAP จึงจัดตั้งศูนย์ฝึกอบรมในเรื่อง 

" ก า ร แ ย ก ข ย ะ พ ล า ส ติ ก แ ล ะ ก า ร ใ ช้ ป ร ะ โ ย ช น์ จ า ก ข ย ะ พ ล า ส ติ ก 

บ น แ น ว คิ ด แ บ บ ห มุ น เ วี ย น " 

เพื่อเผยแพร่องค์ความรู้ทางวิชาการและแนวปฏิบัติที่เกี่ยวข้องในเรื่องดังกล่าว 

ศูนย์ฝึกอบรมนี้จะเป็นประโยชน์อย่างยิ่งแก่ผู้ที่สนใจทั้งจากภาครัฐและภาคเอก

ช น 

ร่วมถึงประชาชนและกลุ่มวิสาหกิจชุมชนทั่วไปที่ต้องการเรียนรู้เพ่ือโอกาสในก

ารสร้างงานและรายได้จากการจัดการขยะพลาสติกในกับชุมชนของตน  
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การวเิคราะห์ความเสีย่ง 

หวัขอ้คว

ามเสีย่ง 

คาํอธบิายความเสีย่ง คว

าม

รนุ

แร

ง 

โ

อ

ก

า

ส 

มาตรการบรรเทาผลกระทบ 

อาชีวอน

ามัยและ

ความปล

อดภัย 

ผู้เข้ารับการฝึกอบรมอาจไดร้ั

บบาดเจ็บจากการใช้สารเคมี 

ก า ร สั ม ผั ส ค ว า ม ร้ อ น 

และเกิดอันตรายต่อดวงตาได้ 

ต่ํา ต่ํ

า 

การใช้อุปกรณ์ป้องกันส่วนบุ

ค ค ล 

แผนงานด้านการยศาสตร์ 

การประเมินและปรับปรุงสภ

าพแสดล้อมในพื้นที่ทํางาน 

และการตรวจร่างกาย 

ทางเทค

นิค  

ความล้มเหลวทางเทคนิค 

หรืออันตรายจากเทคโลยีที่

นํามาใช้ 

ป า

น ก

ล า

ง 

ต่ํ

า 

สร้างความร่วมมือกับซัพพล

ายเออร์อุปกรณ์ที่ให้การสนั

บสนุนทางเทคนิคที่มีคุณภา

พ 

ทรัพยาก

รบุคคล 

 

จํานวนการประชุมเชิงปฏิบัติ

การอาจไม่เพียงพอสําหรับก

ารฝึกอบรมบุคลากรทางการ

ศึกษาที่เหมาะสม 

ป า

น ก

ล า

ง 

ต่ํ

า 

กําหนดให้มีการสื่อสารอย่าง

ต่อเน่ืองระหว่างกลุ่มเครือข่า

ยเพื่อให้รับทราบถึงปัญหาห

รื อ อุ ป ส ร ร ค ใ ด  ๆ 

ที่เกิดขึ้นและสามารถแก้ไขไ

ด้ตรงเวลา  

การดํ า เ

นินงาน 

การขาดแคลดทรัพยากรและ

วัสดุที่ต้องใช้ในการดําเนินง

า น เ นื่ อ ง จ า ก 

ปัญหาด้านการจัดส่งและการ

ขาดแคลนสินค้าของผู้จําหน่

าย  

ต่ํา ต่ํ

า 

วางแผนล่วงหน้าสําหรับการ

จั ด ห า แ ห ล่ ง จั ด ห า วั ส ดุ  

และการแบ่งภาระหน้าท่ี 
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หวัขอ้คว

ามเสีย่ง 

คาํอธบิายความเสีย่ง คว

าม

รนุ

แร

ง 

โ

อ

ก

า

ส 

มาตรการบรรเทาผลกระทบ 

โครงกา

รและชื่อ

เสียง 

ใช้เวลานานเกินไปในการทํา

ง า น ที่ สํ า คั ญ 

หรือประสบปัญหาเกี่ยวกับคุ

ณภาพของผลิตภัณฑ์หรือบริ

การ 

การสูญเสียความเชื่อมั่นของ

ลู ก ค้ า ห รื อ พ นั ก ง า น 

หรือความเสียหายต่อชื่อเสียง

ของโครงการ 

ป า

น ก

ล า

ง 

ต่ํ

า 

การวางแผนและเตรียมการ

ล่วงหน้า 

การสร้างเครือข่ายกับกลุ่มผู้

มี ส่ ว น ไ ด้ เ สี ย 

และกลุ่มผู้เกี่ยวข้องล่วงหน้า 

การเงิน ใ ช้ จ่ า ย เ กิ น ง บ ป ร ะ ม า ณ 

ธุรกิจล้มเหลวหรือการไม่มีเงิ

นทุนในการดําเนินธุรกิจ 

ป า

น ก

ล า

ง 

ต่ํ

า 

ขอรับการสนับสนุนจากแหล่

ง อื่ น  ๆ 

เก็บค่าธรรมเนียมการเข้าฝึก

อ บ ร ม 

ใช้นักศึกษาเป็นผู้ช่วยในกา

รจัดฝึกอบรม 
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เปา้หมาย 

เป้าหมายที่ 1 ผู้เข้ารับการฝึกอบรมสามารถแยกขยะพลาสติกได้อย่างถูกต้อง 

และสามารถแปลงขยะพลาสติกให้เป็นสินค้าที่มีมูลค่าได้  

วั ต ถุ ป ร ะ ส ง ค์  1 . 1 

เ ส ริ ม ส ร้ า ง ค วาม รู้ ค วาม เ ข้ า ใ จ ใ น เ รื่ อ ง ป ระ เ ภ ทขอ ง ขยะพลาสติ ก 

ความสําคัญของการแยกขยะ และวิธีการแยกขยะอย่างถูกต้อง 

วั ต ถุ ป ร ะ ส ง ค์  1 . 2 

เสริมสร้างความรู้ความเข้าใจในเรื่องการคุณภาพของพลาสติกที่เหมาะสมกับก

า ร อั พ ไ ซ เ คิ ล 

และวิธีจัดการขยะพลาสติกขั้นต้นก่อนนําไปใช้สําหรับการอัพไซเคิล 

วั ต ถุ ป ร ะ ส ง ค์  1 . 3 

เสริมสร้างประสบการณ์ในการลงมือทําจริงของการแปลงขยะพลาสติกให้เป็น

ผลิตภัณฑ์ที่มีมูลค่า 

 

เ ป้ า ห ม า ย ที่  2 

ผู้เข้ารับการฝึกอบรมมีมุมมองเชิงบวกต่อการเปลี่ยนขยะให้เป็นผลิตภัณฑ์ที่มีมู

ลค่า และมองเห็นโอกาสทางธุรกิจในการพัฒนาผลิตภัณฑ์จากของเสีย 

  

การฝกึอบรมและ/หรอืบรกิารทีน่ําเสนอ  

หัวข้อการฝึกอบรม: "การแยกขยะและการใช้ประโยชน์จากขยะพลาสติก 

บนแนวคิดแบบหมุนเวียน" 

ระยะเวลา: 2 วัน 

ส ถ า น ที่ :  ห้ อ ง โ ถ ง ป ฏิ บั ติ ก า ร  ภ า ค วิ ช า วิ ศ ว ก ร ร ม สิ่ ง แ ว ด ล้ อ ม 

คณะวิศวกรรมศาสตร์ มหาวิทยาลัยเชียงใหม่ 

ก ลุ่ ม เ ป้ า ห ม า ย :  คุ ณ ค รู แ ล ะ นั ก เ รี ย น 

ชุมชนขนาดเล็กถึงขนาดกลางที่สนใจสร้างรายได้จากขยะมูลฝอย  

เนื้อหา: 
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- ก า ร บ ร ร ย า ย : หั ว ข้ อ 

สถานการณ์ภาพรวมของปัญหาขยะพลาสติกในประเทศไทย 

- การบรรยาย : หัวข้อ วิธีการคัดแยกและเตรียมพลาสติกชนิดต่าง  ๆ 

เพ่ือใช้ประโยชน์ 

- ก า ร บ ร ร ย า ย : หั ว ข้ อ 

ท า ง เ ลื อ ก ใ น กา รใ ช้ ป ระ โย ชน์ จ าก ขยะ พ ลา สติ กที่ คั ดแยกแล้ ว 

การวิเคราะห์รายได้และโอกาสของธุรกิจที่เป็นมิตรต่อสิ่งแวดล้อม 

- ก า ร ฝึ ก ป ฏิ บั ติ : ก า ร คั ด แ ย ก ข ย ะ จ า ก ข ย ะ พ ล า ส ติ ก ร ว ม 

แ ล ะ ก า ร เ ต รี ย ม ข ย ะ ขั้ น ต้ น  ไ ด้ แ ก่  ก า ร ทํ า ค ว า ม ส ะ อ า ด 

และการห่ันย่อยโดยใช้เครื่องบดพลาสติก  

- ก า ร ฝึ ก ป ฏิ บั ติ : ก า ร อั พ ไ ซ ค ลิ่ ง ข ย ะ พ ล า ส ติ ก  ไ ด้ แ ก่  ก า ร อั ด รี ด 

และการขึ้นรูปพลาสติกเป็นผลิตภัณฑ์ประเภทต่างๆเช่น หม้อพลาสติก 

หรือเส้นใยพลาสติก 

- การฝึกปฏิบัติ: การใช้เส้นใยพลาสติกกับเครื่องพิมพ์ 3 มิติ 

ขอบเขตของศนูย์ฝกึอบรม 

กิจกรรม: เราจะบรรลุวัตถุประสงค์ดังกล่าวโดยการดําเนินกิจกรรมต่อไปนี้:  

1) การฝึกอบรม – ดําเนินโครงการฝึกอบรม 1-2 โครงการต่อปี สําหรับ 

คุ ณ ค รู แ ล ะ นั ก เ รี ย น 

และกลุ่มชุมชนขนาดเล็กถึงขนาดกลางที่สนใจสร้างรายได้จากขยะมูลฝอย 

2) การให้คําปรึกษา – ให้คําปรึกษา แนะแนว แก่คุณครูและนักเรียน 

และกลุ่ มชุมชนที่ สนใจ ในการพัฒนาจัดตั้ งศูนย์แยกขยะพลาสติก 

และศูนย์การใช้ประโยชน์แบบหมุนเวียนจากขยะของตนเอง  

 

โครงสร้าง บทบาท และความรบัผดิชอบของหนว่ยงาน 

และขัน้ตอนการปฏิบตังิาน 
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องค์กรที่รบัผิดชอบหลกั: ภาควิชาวิศวกรรมสิ่งแวดล้อม คณะวิศวกรรมศาสตร์ 

มหาวิทยาลัยเชียงใหม่ 

ตั ว แ ท น ฝ่ า ย บ ริห า ร :  ผู้ ช่ ว ย ศ า ส ต ร า จ า ร ย์  ด ร .  ป ฏิ รู ป  ผ ล จั น ท ร์  

(หัวหน้าภาควิชา)  

ผู้ฝึกสอน:  รองศาสตราจารย์ ดร.ณภัทร จักรวัฒนา (หัวหน้าผู้ฝึกสอน) 

             ดร. สรัลนุช ภู่พิสิฐ (ผู้ฝึกสอน) 

  ผู้ช่วยศาสตราจารย์ ดร.สุลักษณ์ สุมิตสวรรค์ (ผู้ฝึกสอน) 

  รองศาสตราจารย์ ดร.อรรณพ วงศ์เรือง (ผู้ฝึกสอน) 

ผู้ช่วยศาสตราจารย์ ดร. ภาคภูมิ รักร่วม (ผู้ฝึกสอน)  

  ผู้ช่วยศาสตราจารย์ ดร. ปฏิรูป ผลจันทร์ (ผู้ฝึกสอน) 

  ผู้เชี่ยวชาญจาก บริษัท Zero Waste YOLO จํากัด  (ผู้ฝึกสอน) 

                นักศึกษาปริญญาเอก 1 คน และ นักศึกษาปริญญาโท 2 คน 

(ผู้ช่วยผู้ฝึกสอน) 

พั น ธ มิ ต ร :  ผู้ เ ชี่ ย ว ช า ญ จ า ก  บ ริ ษั ท  Zero Waste Y O L O  จํ า กั ด  

ให้การสนับสนุนทางเทคนิคสําหรับเครื่องจักรในการดําเนินโครงการ 

และเป็นต้นแบบในการเรียนรู้รูปแบบธุรกิจของพลาสติกรีไซเคิล 

ส ถ า น ที่ :  ห้ อ ง ฝึ ก อ บ ร ม  CMU-SWAP แ ล ะ ห้ อ ง โ ถ ง ป ฏิ บั ติ ก า ร 

ภาควิชาวิศวกรรมสิ่งแวดล้อม คณะวิศวกรรมศาสตร์ มหาวิทยาลัยเชียงใหม่ 

สิ่งอํานวยความสะดวก: ห้องฝึกอบรม อุปกรณ์คอมพิวเตอร์ และจอโปรเจคเตอร์ 

(เป็นของภาควิชาวิศวกรรมสิ่งแวดล้อม) เครื่องบดย่อยพลาสติก เครื่องอัดรีด 

และเครื่องพิมพ์ 3 มิติ (จากงบประมาณสนับสนุน หมวดอุปกรณ์ของโครงการ 

SWAP) 

              

 

ทรัพยากรที่จําเป็น 
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อุปกรณ:์ เครื่องบดย่อยพลาสติก เครื่องอัดรีด เครื่องทําเส้นใย และเครื่องพิมพ์ 

3 มิติ (จากงบประมาณสนับสนุน หมวดอุปกรณ์ของโครงการ SWAP) 

วัสดุ :  ขยะพลาสติก  รวบรวมจากถังขยะของมหาวิทยาลัย เชียงใหม่  

โ ด ย พ นั ก ง า น เ ก็ บ ข น ข อ ง ค ณ ะ วิ ศ ว ก ร ร ม ศ า ส ต ร์  

หรือขยะที่รวบรวมจากสถานที่อ่ืนของผู้เข้ารับการฝึกอบรม  

สิ่งอํานวยความสะดวก: ห้องฝึกอบรม อุปกรณ์คอมพิวเตอร์ และจอโปรเจคเตอร์ 

(เป็นของภาควิชาวิศวกรรมสิ่งแวดล้อม) 

ทรัพยากรบุคคล: ผู้ฝึกสอนเป็นอาจารย์จากภาควิชาวิศวกรรมสิ่งแวดล้อม 

และผู้ช่วยผู้ฝึกสอนเป็นนักศึกษาระดับบัณฑิตศึกษา 

การสนับสนุนทางการเงิน: ผู้สนับสนุนจากองค์กรภาครัฐและบริษัทเอกชน 

ค่าธรรมเนียมการฝึกอบรมจากผู้เข้ารับการฝึกอบรม  
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แผนธุรกจิ 

ผ้าใบรูปแบบธุรกิจ      

     

พันธมิตรหลัก กิจกรรมหลัก คุณค่า ความสัมพันธ์กับลูกค้า กลุ่มลูกค้า 

- 

มหาวิทยาลัยเชียงใ

หม ่

- บริษัท Zero Waste 

YOLO จํากัด   

- 

มหาวิทยาลัยพันธมิต

ร จ า ก โ ค ร ง ก า ร 

SWAP 

- การบรรยายและการฝึกปฏิบัติจริง  

- 

การฝึกอบรมการแยกขยะพลาสติกและการใช้ประโยชน์จาก

ขยะพลาสติกบนแนวคิดแบบหมุนเวียน 

- นวัตกรรม  

- 

ความสนุกสน

าน  

- 

การศึกษาแบ

บมีส่วนร่วม 

- 

การเพ่ิมความ

รู้  ทักษะ-และ 

สร้างทัศนคติ 

- 

การติดต่อระหว่างบุ

คคลกับบุคคล (เช่น 

ผู้เยี่ยมชมศูนย์)  

- 

วิดีโอคอนเฟอเรนซ์  

- อีเมล์  

- โซเชียลมีเดีย  

- 

นักเรียนและครูในระดับ

ช้ั น มั ธ ย ม ศึ ก ษ า 

และอุดมศึกษา 

- สมาชิกของกลุ่มชุมชน  

- องค์กรชุมชน 

ทรัพยากรหลัก ช่องทาง 

อุปกรณ์: เครื่องบดย่อย เครื่องอัดรีด เครื่องทําเส้นใย 

และเครื่องพิมพ์ 3 มิติ  

วัสดุ: พยะพลาสติก  

ส่ิ งอํ านวยความสะดวก:  ห้องฝึกอบรม คอมพิวเตอร์  

และโปรเจคเตอร์ 

ผู้ฝึกสอนและนักศึกษาระดับบัณฑิตศึกษา 

- ส่ื อ สั ง ค ม 

โซเชียลมีเดีย  

- การบอกต่อ  

- การนําเสนอ 

โครงสร้างต้นทุน แหล่งรายได้ 

- การบํารุงรักษาและการเปลี่ยนอุปกรณ์ - องค์กรภาครัฐและ/หรือบริษัทเอกชน 
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- ค่าตอบแทนนักศึกษาช่วยงาน 

- ค่าสาธารณูปโภค เช่น ค่าไฟฟ้า และค่าน้ําประปา 

- ค่าธรรมเนียมการฝึกอบรม 

- มหาวิทยาลัยเชียงใหม่ (ภายใต้ "กลยุทธ์โมเดล BCG") 

- คณะวิศวกรรมศาสตร์ มหาวิทยาลัยเชียงใหม่ 
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ตวัชีว้ดัความสําเร็จ 

ศูนย์ฝึกอบรม CMU จะมุ่งเน้นไปที่การแยกและการใช้ประโยชน์จากขยะพลาสติก 

ผู้เข้ารับการฝึกอบรมจะได้รับการบรรยายเกี่ยวกับภาพรวมและสถานการณข์องขย

ะพลาสติกในประเทศไทย วิธีการคัดแยกและเตรียมพลาสติกชนิดต่าง  ๆ 

เพื่อใช้ประโยชน์ ทางเลือกในการใช้ประโยชน์จากขยะพลาสติกที่คัดแยกแล้ว 

ก า ร วิ เ ค ร า ะ ห์ ร า ย ไ ด้ แ ล ะ โ อ ก า ส ข อ ง ธุ ร กิ จ ที่ เ ป็ น มิ ต ร ต่ อ สิ่ ง แ ว ด ล้ อ ม 

หลังจากนั้นผู้เข้ารับการฝึกอบรมจะไดฝ้ึกปฏิบัติในกิจกรรมการคัดแยกขยะจากขย

ะพลาสติกรวม และการเตรียมขยะขั้นต้น และได้ฝึกปฏิบัติในขั้นตอนการอัดรีด 

และการขึ้นรูปพลาสติกเป็นผลิตภัณฑ์ประเภทต่างๆเช่น  หม้อพลาสติก 

หรือเส้นใยพลาสติก ตามความเหมาะสมของขยะพลาสติก 

รายการตัวชี้วัดเพ่ือประเมินผลสัมฤทธิ์ของการจัดตั้งศูนย์ฝึกอบรม ประกอบด้วย 

1. ร้อยละของการปรับปรุงการแยกขยะพลาสติกได้อย่างถูกต้อง 

2. ผลคะแนนสอบก่อนและหลังการฝึกอบรม 

3. จํานวนผู้ท่ีเข้ารับการฝึกอบรมครบทั้ง 2 วัน 

4. จํานวนครั้งการจัดฝึกอบรมในช่วงการดําเนินงานของโครงการ SWAP 

ร า ย ล ะ เ อี ย ด ข อ ง แ ต่ ล ะ ตั ว ชี้ วั ด 

ขั้ น ต อ น ก า ร ร ว บ ร ว ม แ ล ะ ป ร ะ เ มิ น ผ ล จ ะ ก ล่ า ว ถึ ง ใ น หั ว ข้ อ  10 

แผนการติดตามและประเมินผล 

แผนการติดตามและประเมินผล 

การตรวจสอบเป็นกระบวนการที่รวบรวมข้อมูลสําคัญอย่างสม่ําเสมอเพื่อติดตา

ม ค ว า ม คื บ ห น้ า ข อ ง โ ค ร ง ก า ร 

โดยทําการเปรียบเทียบข้อมูลที่รวบรวมได้กับแผนที่ไดก้ําหนดไว้  

ศู น ย์ ฝึ ก อ บ ร ม  C M U  ตั้ ง อ ยู่ ใ น จั ง ห วั ด เ ชี ย ง ใ ห ม่  ป ร ะ เ ท ศ ไ ท ย 

จั ด ตั้ ง เ พื่ อ ใ ห้ ก า ร ฝึ ก อ บ ร ม ใ น หั ว ข้ อ 

"การแยกขยะและการใช้ประโยชน์จากขยะพลาสติก บนแนวคิดแบบหมุนเวียน" 

ภ า ย ใ ต้ โ ค ร ง ก า ร  S W A P  เ ป้ า ห ม า ย โ ด ย ร ว ม ข อ ง ก า ร ฝึ ก อ บ ร ม คื อ 

เพื่ อสร้างความรู้ความเข้าใจในการคัดแยกขยะพลาสติกอย่าง ถูกต้อง 
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และ เพื่ อ แสดงใ ห้ เ ห็นถึ ง ทาง เลื อก ในใช้ ประโยชน์ จาก ขยะพลาสติ ก 

ผู้ เข้ าอบรมจะได้ เ รี ยนรู้ ถึ ง  ชนิดของ พลาสติกที่ มั กพบในขยะมู ลฝอย 

วิธีการระบุประเภทพลาสติก  และการใช้ประโยชน์จากพลาสติกรีไซเคิล 

ทั้งในภาคทฤษฎีจากการบรรยายและภาคปฏิบัติผ่านการลงมือปฏิบัติจริง  

กระบวนการติดตามและประเมินผลจะถูกใช้เป็นเครื่องมือในการควบคุมการจัด

การศูนย์ฝึกอบรม เพื่อให้การจัดตั้งศูนย์ฝึกอบรมบรรลุเป้าหมายที่กําหนดไว้ 

กระบวนการติดตามและประ เมินผล นี้ จะช่ วยกํ าหนดทิศทางโครงการ 

ป รั บ แ ผ น ก า ร ดํ า เ นิ น ง า น 

แ ล ะ เ ป็ น เ ค รื่ อ ง มื อ ส นั บ ส นุ น ก า ร ตั ด สิ น ใ จ ก า ร จั ด ก า ร โ ค ร ง ก า ร 

กระบวนการติดตามและประเมินผลจะดําเนินการอย่างสม่ําเสมอโดยสมาชิกในทีมโ

ค ร ง ก า ร  S W A P  ม ห า วิ ท ย า ลั ย เ ชี ย ง ใ ห ม่  

ค ว บ คู่ ไ ป พ ร้ อ ม กั บ ก า ร ดํ า เ นิ น ง า น ข อ ง ศู น ย์ ฝึ ก อ บ ร ม 

และจะจัดทํารายงานการผลการติดตามและประเมินผล ให้แก่ คณะทํางาน 

คณะกรรมการโครงการ SWAP ผู้บริหารมหาวิทยาลัยเชียงใหม่ และผู้ให้ทุน 
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กรอบเหตุผลสัมพันธ์ 

กรอบเหตุผลสัมพันธ์แสดง เป้าหมาย ผลลัพธ์ ผลผลิต และกิจกรรมโดยรวมของศูนย์ฝึกอบรม CMU ร่วมกับตัวชี้วัด 

วิธีการตรวจสอบ และความเสี่ยง / สมมติฐานของการฝึกอบรม ในตารางด้างล่าง  

 

ตารางที่ 1.  กรอบเหตุผลสัมพันธ์ของศูนย์ฝึกอบรม CMU 

 

 สรุปโครงการ ตัวชี้วัด วิธีการตรวจสอบ ความเส่ียง / สมมติฐาน 

เ ป้

า ห

ม า

ย 

ปรับปรุงความถูกต้องของการแยกขยะพ

ลาสติกและแนะนําทางเลือกสําหรับการใ

ช้ประโยชน์จากขยะพลาสติก 

ร้อยละของการปรับปรุ

งการแยกขยะพลาสติก

ได้อย่างถูกต้อง 

 

การเปรียบเทียบผลคะแ

นนสอบระหว่างก่อนแล

ะหลังการฝึกอบรม 

ไม่ระบุ 

ผ ล

ลัพ

ธ์ 

ผลคะแนนจาการทดสอบและการปฏิบัติ

สู ง ขึ้ น ใ น หั ว ข้ อ 

"การแยกขยะและการใช้ประโยชน์จาก

ขยะพลาสติก บนแนวคิดแบบหมุนเวียน" 

คะแนนสอบ  การเปรียบเทียบผลคะแ

นนสอบระหว่างก่อนแล

ะหลังการฝึกอบรม 

ผู้เข้ารับการฝึกอบรมเข้าร่วม

อ ย่ า ง น้ อ ย  9 0 % 

ของโปรแกรมการฝึกอบรม 

และทําการทดสอบก่อนและ

หลังการฝึกอบรม 

ผ ล

ผ ลิ

ต 

ผู้เข้ารับการฝึกอบรมจากชุมชนหรือโรง

เรียนเข้ารับการอบรมครบ 2 วัน 
จํานวนผู้ที่เข้ารับการฝึ

กอบรมครบทั้ง 2 วัน 

บันทึกการเข้าฝึกอบรม ผู้เข้ารับการฝึกอบรมสมัครเ

ข้ารับการฝึกอบรม  



 

หน้า| 22                                            D 4.4: การศึกษาความเป็นไปไดข้องศูนย์ฝกึอบรม CMU 

 
 

กิ จ

ก ร

รม 

- 

จัดให้มีหลักสูตรการฝึกอบรมอย่างน้อย 

1 

หลักสูตรในช่วงการดําเนินงานของโคร

งการ SWAP 

- 

การสาธิตอุปกรณ์ท่ีใช้สําหรับการใช้ปร

ะโยชน์จากขยะพลาสติก  

จํานวนครั้งการจัดฝึกอ

บรมในช่วงการดําเนิน

ง า น ข อ ง โ ค ร ง ก า ร 

SWAP 

 

 

บันทึกการเข้าฝึกอบรม ผู้เข้ารับการฝึกอบรมมีความ

สนใจและเต็มใจที่จะเข้าร่วม

หลักสูตรการฝึกอบรม 



 

 
 
 

รายละเอียดของตัวชี้วัดสําหรับการติดตามตรวจสอบ ถูกกําหนดไว้ดังน้ี 

ตัวชี้วัด ร้อยละของการปรับปรุงการแยกขยะพลาสติกได้อย่างถูกต้อง 

นิยาม ค ว า ม แ ต ก ต่ า ง ร ะ ห ว่ า ง ห ลั ง ก า ร ฝึ ก อ บ ร ม  แ ล ะ ก่ อ น ก า ร ฝึ ก อ บ ร ม 

หารด้วยคะแนนก่อนการฝึกอบรมคูณด้วย 100  

วัตถุประสงค์ เพื่อประเมินการพัฒนาความรู้ความเข้าใจเก่ียวกับการแยกและการใช้ประโยชน์ขยะพลาสติ

กของผู้เข้ารับการอบรม 

การเก็บรวบรวม

ข้อมูล 

ผู้สอนจะประเมินผู้เข้ารับการอบรมแต่ละคนเป็นรายบุคคล โดยใช้แบบทดสอบก่อน 

แ ล ะ แ บ บ ท ด ส อ บ ห ลั ง ก า ร ฝึ ก อ บ ร ม 

ผลคะแนนจากการทดสอบจะใช้ในการประเมินการพัฒนาที่เกิดขึ้นในระหว่างการเข้าฝึกอบ

รม 

ความถ่ี ทุกการฝึกอบรมที่จัดขึ้น 

ผู้รับผิดชอบ สมาชิก CMU SWAP 

การรายงานผล คะแนนการทดสอบของผู้เข้ารับการฝึกอบรมทั้งหมดจะนําไปใช้วิเคราะห์ทางสถิติ เช่น 

คะแนนเฉลี่ย และส่วนเบ่ียงเบนมาตรฐาน และจัดทํารายงานให้แก่ ศูนย์ฝึกอบรม CMU 

และโครงการ SWAP 

 

ตัวชี้วัด คะแนนสอบ 

นิยาม คะแนนของผู้เข้ารับการฝึกอบรมแต่ละคนที่ได้รับจากการทดสอบก่อนและหลังการฝึกอบ

รม 

วัตถุประสงค์ เพื่อประเมินความรู้และทักษะของผู้เข้ารับการฝึกอบรม ในช่วงก่อนและหลังการฝึกอบรม 

การเก็บรวบรวมข้อมู

ล 

ผู้เข้ารับการฝึกอบรม จะได้รับชุดคําถามที่เก่ียวข้องกับการแยกขยะพลาสติกและ 

การใช้ประโยชน์ ก่อนการฝึกอบรมและหลังจากเสร็จสิ้นการฝึกอบรม 

ความถ่ี ทุกการฝึกอบรมที่จัดขึ้น 

ผู้รับผิดชอบ สมาชิก CMU SWAP และอาจารย์ผู้สอน  

การรายงานผล คะแนนการทดสอบจะถูกใช้เป็นดัชนีชี้วัดความสําเร็จของผู้เข้ารับการฝึกอบรม 

ผลคะแนนการทดสอบจะรวบรวมและรายงานให้แก่ผู้เข้ารับการฝึกอบรม ศูนย์ฝึกอบรม 

CMU และโครงการ SWAP 

 

ตัวชี้วัด จํานวนผู้เข้ารับการฝึกอบรมที่สําเร็จการฝึกอบรม 2 วัน 

นิยาม จํ า น ว น ผู้ เ ข้ า รั บ ก า ร ฝึ ก อ บ ร ม ใ น หั ว ข้ อ 

การแยกขยะพลาสติกและการใช้ประโยชน์จากขยะพลาสติกบนแนวคิดแบบหมุนเวียน ณ 

ศู น ย์ ฝึ ก อ บ ร ม  C M U 

โดยผู้เข้ารับการฝึกอบรมต้องเข้าร่วมการบรรยายและการประชุมเชิงปฏิบัติการทั้งหมดตลอด

ระยะเวลาจัดการฝึกอบรม 2 วัน 

วัตถุประสงค์ เพื่อสร้างขีดความสามารถและการสร้างสัมพันธ์ระหว่างกลุ่มผู้ฝึกอบรม ณ ศูนย์ฝึกอบรม 

CMU 

การเก็บรวบรวม

ข้อมูล 

จํานวนผู้เข้ารับการฝึกอบรมจะถูกรวบรวมจากเอกสารลงลายมือชื่อเข้ารับการฝึกอบรม 

ความถ่ี ทุกการฝึกอบรมที่จัดขึ้น 



 

 
 
 

ผู้รับผิดชอบ สมาชิก CMU SWAP 

การรายงานผล ตัวเลขจํานวนผู้เข้ารับการฝึกอบรมที่สําเร็จการฝึกอบรม 2 วัน  จะรายงานผลให้แก่ 

ศูนย์ฝึกอบรม CMU และโครงการ SWAP 

 

ตัวชี้วัด จํานวนครั้งการจัดฝึกอบรมในช่วงการดําเนินงานของโครงการ SWAP 

นิยาม ก า ร จั ด ฝึ ก อ บ ร ม ที่ ศู น ย์ ฝึ ก อ บ ร ม  C M U  ใ น หั ว ข้ อ 

" ก า ร แ ย ก ข ย ะ พ ล า ส ติ ก แ ล ะ ก า ร ใ ช้ ป ร ะ โ ย ช น์ จ า ก ข ย ะ พ ล า ส ติ ก 

บนแนวคิดแบบหมุนเวียน" ในช่วงการดําเนินงานของโครงการ SWAP 

วัตถุประสงค์ เพื่อสร้างขีดความสามารถและการสร้างสัมพันธ์ระหว่างกลุ่มผู้ ฝึกอบรม ณ 

ศูนย์ฝึกอบรม CMU 

การเก็บรวบรวมข้อมูล แผนการดําเนินงานศูนย์ฝึกอบรม CMU 

ความถ่ี ทุกการฝึกอบรมที่จัดขึ้น 

ผู้รับผิดชอบ สมาชิก CMU SWAP 

การรายงานผล ตัวเลขจํานวนครั้งของการจัดฝึกอบรมจะรายงานผลให้แก่ ศูนย์ฝึกอบรม CMU 

และโครงการ SWAP 

 

น อ ก เ ห นื อ จ า ก ตั ว ชี้ วั ด ข้ า ง ต้ น 

โครงการจะทําการประเมินผลการดําเนินการฝึกอบรมโดยใช้แบบสอบถาม 

ทําการสอบถามระดับความคิดเห็นจากผู้เข้ารับการฝึกอบรม และพันธมิตรผู้สอน 

เกี่ยวกับความเหมาะสมของการจัดฝึกอบรมในหัวข้อดังต่อไปน้ี  

- สถานที่ฝึกอบรม 

- ระยะเวลาการฝึกอบรม 

- วิชาการฝึกอบรม 

- สื่อที่ใช้ในการการฝึกอบรม 

- การสาธิตอุปกรณ์ 

- การให้คําปรึกษาแนะนํา 

การประเมินด้วยแบบสอบถามข้างต้นจะดําเนินการเมื่อสิ้นสุดการฝึกอบรม 

และจะสรุปผลการประเมินให้แก่  คณะทํางานของศูนย์ฝึกอบรม CMU 

และโครงการ SWAP 
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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 
health and 
safety 

1. The trainee may get 
injured or accidents occur 
during the training  
 
2. Epidermic situation 

Low 
 
 
 
Moderate 

Low 
 
 
 
Moderate 

1. Personal protective 
equipment  
2. Emergency and safety 
plan 
3. Online training 

Technical  1.Tools, equipment and 
technology advances  
2.Tools, equipment and 
technical failure. 

Low 
 
Low 

Low 
 
Low 

1. Collaboration with 
equipment suppliers for 
good technical support  

Operational 1. Disruption to supplies 
and operations 
2. Human error 
3. Trainee trust 

Low 
 
Low 

Low 
 
Low 

1. Preparation of 
materials and supply 
source 
2. Duty arrangement and 
plan. 
3. Market plan 

Financial 1. Going over budget 
2. Business failure 
3. No funding 

Moderate 
Moderate 
Moderate
  

Low 
Low 
Low 

1. Supporting funding 
and sponsorship  
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 
Values 

Semi-Quantitative 
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 
Values 

Semi-Quantitative 
Values Description 

Very High 96-100 10 Error, accident, or act of nature is almost certain to occur; or 
occurs more than 100 times per year. 

High 80-95 8 Error, accident, or act of nature is highly likely to occur; or 
occurs between 10-100 times per year. 

Moderate 21-79 5 Error, accident, or act of nature is somewhat likely to occur; 
or occurs between 1-10 times per year. 

Low 5-20 2 
Error, accident, or act of nature is unlikely to occur; or 
occurs less than once a year, but more than once every 10 
years. 

Very Low 0-4 0 Error, accident, or act of nature is highly unlikely to occur; 
or occurs less than once every 10 years. 
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Table 4: Assessment Scale – Impact of Threat 

Qualitative 
Values 

Semi-Quantitative 
Values Description 

Very High 96-100 10 The threat event could be expected to have multiple severe 
or catastrophic adverse effects on training hub activities 

High 80-95 8 The threat event could be expected to have a severe or 
catastrophic adverse effect on training hub activities 

Moderate 21-79 5 The threat event could be expected to have a serious adverse 
effect on training hub activities 

Low 5-20 2 The threat event could be expected to have a limited adverse 
effect on training hub activities. 

Very Low 0-4 0 The threat event could be expected to have a negligible 
adverse effect on training hub activities 

Table 5: Assessment Scale – Level of Risk 

Qualitative 
Values 

Semi-Quantitative 
Values Description 

Very High 96-100 10 Threat event could be expected to have multiple severe or 
catastrophic adverse effects on training hub activities 

High 80-95 8 Threat event could be expected to have a severe or 
catastrophic adverse effect on training hub activities 

Moderate 21-79 5 Threat event could be expected to have a serious adverse 
effect on training hub activities 

Low 5-20 2 Threat event could be expected to have a limited adverse 
effect on training hub activities 

Very Low 0-4 0 Threat event could be expected to have a negligible adverse 
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 I 
- 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, 
SMEs 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 I 
- 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 is used for identify 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 

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

3. 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 

5. 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 
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 

8. Time management 8.1 Timetable for the training 
8.2 Compliance with the foreseen deadlines 





 

 Training Hubs feasibility studies 
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.  
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เวอร์ชั่น 

เวอร์ชัน วันที่ ผู้เขียนหลัก สรุปการปรับปรุง 

1  9 กันยายน 2565 ณภัทร - 
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บทคัดย่อ 

รายงานฉบับนี้จัดทําขึ้นจากผลการศึกษาความเป็นไปได้ของศูนย์ฝึกอบรม CMU 

ณ ภาควิชาวิศวกรรมสิ่ งแวดล้อม มหาวิทยาลัยเชียงใหม่  ประเทศไทย 

ผลการวิเคราะห์ความตอ้งการชี้ให้ว่าการรีไซเคิลขยะพลาสตกิและการนําขยะพลา

สติกกลับมาใช้ประโยชน์เป็นแนวทางที่สําคัญและจําเป็นอย่างยิ่งสําหรับการแก้ปัญ

ห า ข ย ะ พ ล า ส ติ ก ข อ ง ป ร ะ เ ท ศ ไ ท ย 

การดําเนินกิจกรรมดังกล่าวจะช่วยให้ประเทศสามารถบรรลุวัตถุประสงค์ของการมุ่

ง สู่ เ ศ ร ษ ฐ กิ จ ชี ว ภ า พ  ห รื อ  B i o - C i r c u l a r - G r e e n  economy 

ซึ่งเป็นหนึ่งในองค์ประกอบสําคัญของการขับเคลื่อนสู่การพัฒนาอย่างยั่งยืน 

เพื่อสนับสนุนการดําเนินการดังกล่าว จึงมี การจัดตั้ งศูนย์ฝึกอบรมเรื่อง 

" ก า ร แ ย ก ข ย ะ พ ล า ส ติ ก แ ล ะ ก า ร ใ ช้ ป ร ะ โ ย ช น์ จ า ก ข ย ะ พ ล า ส ติ ก 

บ น แ น ว คิ ด แ บ บ ห มุ น เ วี ย น " 

โดยมีวัตถุประสงค์หลักเพื่อปลูกฝังให้ผู้เข้ารับการฝึกอบรมมีทักษะการแยกขยะพล

า ส ติ ก  แ ล ะ แ น ว ท า ง ก า ร นํ า ข ย ะ พ ล า ส ติ ก ก ลั บ ม า ใ ช้ ป ร ะ โ ย ช น์  

รวมไปถึงการเรียนรู้เพื่อสร้างโอกาสทางธุรกิจของการใช้ประโยชน์จากขยะพลาส

ติ ก  ผ ล ก า ร วิ เ ค ร า ะ ห์ ค ว า ม เ สี่ ย ง  พ บ ว่ า  กิ จ ก ร ร ม ต่ า ง ๆ 

ที่เกี่ยวข้องมีความโอกาสและความรุนแรงของความเส่ียงอยู่ในระดับต่ําถึงปานกลา

ง อุปกรณ์ต่าง ๆ ที่จําเป็นต้องใช้ในการดําเนินงานของศูนย์อบรมมีพรอ้มใช้แล้ว ณ 

ภาควิชาวิศวกรรมสิ่งแวดล้อม ซึ่งจัดซื้อโดยใช้งบประมาณอุปกรณ์ของโครงการ 

SWAP ผู้ฝึกสอนหลักของศูนย์ฝึกอบรมเป็นคณาจารย์ในคณะทํางานโครงการ 

C M U  S W A P  แ ล ะ ผู้ เ ชี่ ย ว ช า ญ จ า ก บ ริ ษั ท พั น ธ มิ ต ร 

ใ น ส่ ว น ง บ ป ร ะ ม า ณ ก า ร ดํ า เ นิ น ง า น 

ศูนย์ฝึกอบรมได้การวางแผนขอรับการสนับสนุนจากทั้งองค์กรภาครัฐและบริษัทเอ

กชน และขอรับสนับสนุนจากมหาวิทยาลัยเชียงใหม่ ภายใต้แพลตฟอร์ม CMU 

BCG ร่วมกับการเก็บค่าธรรมเนียมการฝึกอบรมบางส่วนจากผู้ เข้าฝึกอบรม 

เพื่อให้มั่นใดได้ว่าศูนย์ฝึกอบรมจะสามารถดําเนินงานได้อย่างต่อเนื่อง 

ในส่วนสุดท้ายของรายงานได้อธิบายถึงรายละเอียดของแผนการติดตามและการป

ระเมินผลการดําเนินงานของศูนย์ฝึกอบรม 
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คําสําคัญ 

ศูนย์ฝึกอบรม CMU; การแยกขยะพลาสติก, การใช้ประโยชน์จากขยะพลาสติก  

ข้อจํากัดความรับผิดชอบ 

รายงานฉบับนี้ได้รับการสนับสนุนจากคณะกรรมาธิการยุโรปสําหรับการผลติสิ่งพมิ

พ์ นี้ เ ท่ า นั้ น 

ทั้งน้ีคณะกรรมาธิการยุโรปไม่มีส่วนในการรับรองเน้ือหาซึ่งสะท้อนจากมุมมองของ

ผู้เขียนเท่านั้น และคณะกรรมาธิการยุโรปไม่รับผิดชอบต่อการใช้งานใด ๆ 

อันเน่ืองมาจากข้อมูลที่มีเผยแพร่ในรายงานฉบับน้ี 

ร า ย ง า น ฉ บั บ นี้ อ า จ มี เ นื้ อ ห า ซึ่ ง เ ป็ น ลิ ข สิ ท ธิ์ ข อ ง โ ค ร ง ก า ร  S W A P 

การทําซ้ําหรือคัดลอกเนื้อหาในรายงานฉบับนี้ต้องได้รับการขออนุญาตก่อน 

ค ณ ะ ทํ า ง า น โ ค ร ง ก า ร  S W A P 

ทั้งหมดได้ตกลงที่จะเผยแพร่เอกสารนี้อย่างเต็มรูปแบบ การใช้ข้อมูลใด ๆ 

ที่มีอยู่ในเอกสารนี้ในเชิงพาณิชย์จําเป็นต้องได้รับอนุญาตจากเจ้าของข้อมูลนั้น 

คณะทํางานทั้งหมดของโครงการ SWAP หรือฝ่ายใดฝ่ายหนึ่งของโครงการ 

SWAP ไม่ รั บ ป ร ะ กั น ว่ า ข้ อ มู ล ที่ มี อ ยู่ ใ น เ อ ก ส า ร นี้ ส า ม า ร ถ ใ ช้ ง า น ไ ด้  

ห รื อ ก า ร ใ ช้ ข้ อ มู ล ที่ มี อ ยู่ ใ น เ อ ก ส า ร นี้ ป ร า ศ จ า ก ค ว า ม เ สี่ ย ง 

และไม่ยอมรับความรับผิดใด ๆ ต่อความสูญเสียหรือความเสียหายที่บุคคลใด ๆ 

ได้รับความเดือดร้อนจากการใช้ข้อมูลในเอกสารนี้ 

 

กิตติกรรมประกาศ 

เ อ ก ส า ร นี้ เ ป็ น ผ ล ง า น ส่ ง ม อ บ ข อ ง โ ค ร ง ก า ร  S W A P 

และได้รับทุนสนับสนุนจากโครงการ Erasmus+ ของสหภาพยุโรปภายใต้ข้อเสนอ 

EAC/A02/2019  
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การวเิคราะห์ความตอ้งการ 

พลาสติกนับว่ามีความสําคัญอย่างยิ่งต่อเศรษฐกิจของประเทศไทยและเศรษ

ฐ กิ จ ข อ ง โ ล ก 

อุตสาหกรรมปิโตรเคมีของประเทศไทยนั้นมีขนาดใหญ่ท่ีสุดในภูมิภาคเอเชียต

ะวันออกเฉียงใต้และใหญ่เป็นอันดับที่  16 ของโลก ในปี  พ.ศ. 2561 

ประเทศไทยผลิตผลิตภัณฑ์ปิโตรเคมีปลายน้ํ าจํานวน 11.8 ล้านตัน 

ซึ่ ง นั บ ร ว ม ถึ ง ผ ลิ ต ภั ณ ฑ์ เ ม็ ด พ ล า ส ติ ก 

อุตสาหกรรมพลาสติกของไทยมีส่วนช่วยเศรษฐกิจของประเทศ 1,100 

พันล้านบาท หรือประมาณ 36.9 พันล้านเหรียญสหรัฐ คิดเป็น ร้อยละ 6.71 

ของ GDP ของไทย (World Bank Group, 2021) 

นั บ ตั้ ง แ ต่ ปี  พ . ศ .  2 493 

การใช้ผลิตภัณฑ์พลาสติกขยายตัวเพิ่มมากถึงยี่สิบเท่า ในปี พ.ศ. 2561 

ก า ร ผ ลิ ต พ ล า ส ติ ก ทั่ ว โ ล ก มี ม า ก ถึ ง  3 6 0  ล้ า น ตั น 

การเพิ่มขึ้นของการใช้ผลิตภัณฑ์พลาสติกนั้นเนื่องมาจากพลาสติกมีราคาถูก 

แ ล ะ มี คุ ณ ส ม บั ติ ม า ก ม า ย  มี ค ว า ม ท น ท า น 

แ ล ะ ส า ม า ร ถ นํ า ไ ป ใ ช้ ง า น ไ ด้ ห ล า ก ห ล า ย 

จึ ง มั ก พ บ ก า ร ใ ช้ พ ล า ส ติ ก ใ น ห ล า ก ห ล า ย อุ ต ส า ห ก ร ร ม ตั้ ง แ ต่  

อุตสาหกรรมการผลิตบรรจุภัณฑ์ สินค้าอุปโภคบริโภค อุปกรณ์อิเล็กทรอนิกส์ 

ก า ร ผ ลิ ต ย า น ย น ต์  ก า ร ผ ลิ ต สิ่ ง ท อ  ร ว ม ไ ป ถึ ง ใ น ภ า ค ก า ร เ ก ษ ต ร 

ปั ญ ห า ก า ร จั ด ก า ร ข ย ะ พ ล า ส ติ ก บ น บ ก ท่ี ไ ม่ เ ห ม า ะ ส ม 

โ ด ย เ ฉ พ า ะ อ ย่ า ง ยิ่ ง ข ย ะ บ ร ร จุ ภั ณ ฑ์ พ ล า ส ติ ก 

สร้างความเสียหายต่อต้นทุนทางเศรษฐกิจไปทั่วโลก รวมถึงในประเทศไทย 

ส่ ง ผ ล ก ร ะ ท บ ต่ อ ร ะ บ บ นิ เ ว ศ 

แ ล ะ ทํ า ใ ห้ เ กิ ด ปั ญ ห า ก า ร อุ ด ตั น ใ น โ ค ร ง ส ร้ า ง พื้ น ฐ า น ข อ ง เ มื อ ง 

ในแต่ละปีมีขยะพลาสติกบนบกรั่วไหลออกสู่มหาสมุทรประมาณ 8 ถึง 12 

ล้ า น ตั น  โ ด ย ร้ อ ย ล ะ  80 พ บ ว่ า เ กิ ด จ า ก ป ร ะ เ ท ศ ใ น ภู มิ ภ า ค เ อ เ ชี ย 
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โ ด ย มี ป ร ะ เ ท ศ ไ ท ย อ ยู่ ใ น อั น ดั บ ที่  6  จ า ก  10 

อันดับสูงสุดของประเทศที่มีการรั่วไหลของขยะพลาสติกบนบกลงสู่มหาสมุทร  

ก า ร ป ร ะ เ มิ น เ บื้ อ ง ต้ น พ บ ว่ า 

ผ ล ก ร ะ ท บ ภ า ย น อ ก ห ลั ง จ า ก ก า ร ใ ช้ ง า น บ ร ร จุ ภั ณ ฑ์ พ ล า ส ติ ก 

รวมกับต้นทุนที่เกี่ยวข้องกับการปลอ่ยก๊าซเรือนกระจกจากกระบวนการผลติบร

ร จุ ภั ณ ฑ์ พ ล า ส ติ ก  นั้ น มี มู ล ค่ า ป ร ะ ม า ณ  4 0 

พันล้านเหรียญสหรัฐต่อปีซึ่งมากกว่ากําไรของกลุ่มอุตสาหกรรมบรรจุภัณฑพ์ล

า ส ติ ก ทั้ ง ห ม ด 

นอกจากนี้ยังพบว่าทั่วโลกสูญเสียมูลค่าทางเศรษฐกิจอันเน่ืองมาจากการไม่ได้

นําบรรจุภัณฑ์พลาสติกกลับมารีไซเคิล หรือนํากลับมาใช้ประโชน์ใหม่ มากถึง 

8 0  ถึ ง  1 2 0  พั น ล้ า น เ ห รี ย ญ ส ห รั ฐ ต่ อ ปี  

ทั้งหมดนี้นําไปสู่การเพิ่มความตระหนักต่อปัญหาการจัดการขยะพลาสติกไปทั่

ว โ ล ก 

และส่งผลให้ปัญหามลพิษจากพลาสติกถูกยกระดับให้เป็นหนึ่งในกระแสหลักข

องการสร้างจิตสํานึกผู้บริโภคในประเทศไทย (World Bank Group, 2021) 

ใ น ห ล า ย ปี ที่ ผ่ า น ม า 

ปริมาณขยะพลาสติกในประเทศไทยนั้นเพิ่มขึ้นอย่างรวดเร็วเมื่อเทียบกับขยะป

ระเภทอื่น ขยะพลาสติกเพิ่มขึ้นในอัตราเฉลี่ย 12% ต่อปี หรือประมาณ 2 ถึง 

2 . 5  ล้ า น ตั น ต่ อ ปี  

ทําให้ประเทศไทยกลายเป็นหนึ่งในผู้บริโภคพลาสติกรายใหญ่ที่สุดในเอเชีย 

ซึ่งสวนทางกับสถานการณ์การแก้ปัญหาและจัดการขยะพลาสติกที่ถูกต้องเหม

า ะ ส ม  ( O c e a n  C o n s e r v a n c y ,  2 0 1 7 ;  P C D ,  2 0 1 9 ) 

ก า ร ข า ด แ ผ น ก า ร เ ก็ บ ข น แ ล ะ วิ ธี ก า ร กํ า จั ด อ ย่ า ง ป ร ะ สิ ท ธิ ภ า พ 

ข า ด ก า ร คั ด แ ย ก ข ย ะ ใ น ร ะ ดั บ ค รั ว เ รื อ น 

และขาดแรงจูงใจทางเศรษฐกิจสําหรับการแยกขยะและการรีไซเคิล 

ปัญหาเหล่านี้ส่งผลให้ขยะมูลฝอยชุมชนในประเทศไทยถูกจัดการอย่างไม่เหม

าะสมถึง 27% ของปริมาณขยะมูลฝอยชุมชนทั้งหมด (Akenji et al., 2019; 

P C D ,  2 0 1 9 ) 
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ขยะบรรจุภัณฑ์พลาสติกทั้งหมดของประเทศไทยประกอบด้วยผลิตภัณฑ์หลักส

อ ง ช นิ ด  ไ ด้ แ ก่  ถุ ง พ ล า ส ติ ก  แ ล ะ ข ว ด พ ล า ส ติ ก  คิ ด เ ป็ น  6 0 % 

ข อ ง ข ย ะ บ ร ร จุ ภั ณ ฑ์ พ ล า ส ติ ก ทั้ ง ห ม ด  โ ด ย พ บ ว่ า 

ขยะถุงพลาสติก(คิดทั้งถุงประเภท ชั้นเดียว monolayer และถุงช้อปปิ้ง) 

มี ป ริ ม า ณ โ ด ย น้ํ า ห นั ก ม า ก ก ว่ า ข ย ะ ข ว ด พ ล า ส ติ ก ถึ ง ส อ ง เ ท่ า 

แต่ถุงพลาสติกกลับถูกเก็บรวบรวมเข้าสู่กระบวนรีไซเคิลน้อยกว่ามาก 

อันเนื่องมาจากถุงพลาสติกนั้นมีน้ําหนักเบาหลุดรอดสู่สิ่งแวดล้อมได้ง่าย 

ถุ ง พ ล า ส ติ ก ยั ง ถู ก ป น เ ปื้ อ น ไ ด้ ง่ า ย จ า ก ก า ร ใ ช้ ง า น 

ทํ า ใ ห้ ไ ม่ เ ห ม า ะ ส ม กั บ ก า ร นํ า ก ลั บ ไ ป รี ไ ซ เ คิ ล  อ ย่ า ง ไ ร ก็ ต า ม 

การเริ่มต้นจากการคัดแยกขยะในระดับครัวเรือนนั้นสามารถเพิ่มประสิทธิภาพ

ข อ ง ก า ร นํ า ข ย ะ พ ล า ส ติ ก  ร ว ม ถึ ง ข ย ะ ป ร ะ เ ภ ท ถุ ง พ ล า ส ติ ก 

ให้กลับเข้าสู่วงจรการรีไซเคิลได้ (WWF THAILAND, 2020) 

อุตสาหกรรมพลาสติกและบรรจุภัณฑ์ที่ผ่านมากมักมุ่งเน้นการผลิตบนแนวคิ

ด เ ศ ร ษ ฐ กิ จ แ บ บ เ ส้ น ต ร ง  นั่ น คื อ  ผ ลิ ต -ใ ช้ -ทิ้ ง 

หรือเน้นการออกแบบเพื่อใช้ครั้งเดียว การออกแบบผลิตภัณฑ์หลายๆ วิธี 

ที่ผ่านมายังไม่เอื้อต่อกระบวนการเก็บรวมรวมและกระบวนการรีไซเคิล เช่น 

ก า ร ใ ช้ พ ล า ส ติ ก ห ล า ย ชั้ น  (multilayer) ก า ร ผ ส ม สี ย้ อ ม 

ก า ร อ อ ก แ บ บ ใ ห้ ผ ลิ ต ภั ณ ฑ์ ส า ม า ร ถ ใ ช้ ไ ด้ แ ค่ ค รั้ ง เ ดี ย ว  เ ป็ น ต้ น 

นอกจากนี้รูปแบบการรีไซเคิลในปัจจุบันเป็นรูปแบบของการดาวน์ไซคลิ่ง 

วั ส ดุ จ ะ ถู ก ล ด คุ ณ ภ า พ แ ล ะ มู ล ค่ า ต่ํ า ล ง ทุ ก ค รั้ ง ที่ รี ไ ซ เ คิ ล 

ทําให้จํากัดโอกาสในการสร้างมูลค่าของการนําพลาสติกกลับมาใช้ใหม่ 

ปั ญ ห า ร า ค า พ ล า ส ติ ก ต ก ต่ํ า ใ น บ า ง ป ร ะ เ ภ ท 

แ ล ะ ก า ร นํ า เ ข้ า ข ย ะ พ ล า ส ติ ก ที่ เ พิ่ ม ขึ้ น 

ยังส่งผลกระทบต่อบริษัทรีไซเคิลของไทยที่ยังไม่มีตลาดขนาดใหญ่สําหรับวัส

ดุรีไซเคิล ท่ีจะช่วยลดการลงทุนในธุรกิจรีไซเคิล (Johnson and Trang, 

2019; WWF ประเทศไทย, 2563) 

การนําขยะพลาสติกกลับมาใช้ประโยชน์ตามหลักการเศรษฐกิจหมุนเวียน 

อั น ไ ด้ แ ก่  ก า ร อั พ ไ ซ เ คิ ล ผ ลิ ต ภั ณ ฑ์ ที่ มี มู ล ค่ า สู ง ขึ้ น 
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สามารถเพิ่มมูลค่าขยะพลาสติก เพิ่มแรงจูงใจในการรวบรวมขยะพลาสติก 

ร ว ม ถึ ง ก่ อ ใ ห้ เ กิ ด นํ า ไ ป ใ ช้ ป ร ะ โ ย ช น์ แ บ บ ห มุ น เ วี ย น ม า ก ขึ้ น 

ส่งผลให้สามารถลดปริมาณขยะไปยังหลมุฝังกลบและขยะพลาสติกที่จัดการอย่

า ง ไ ม่ ถู ก ต้ อ ง ล ง ไ ด้  

และส่งผลให้ปริมาณขยะพลาสติกที่รั่วไหลออกสู่มหาสมุทรลดลงลงตามมา 

การส่งเสริมการนําขยะพลาสติกกลบัมาใช้ประโยชน์ตามหลักการเศรษฐกิจหมุ

นเวียนยังช่วยให้รัฐบาลไทยสามารถบรรลุเป้าหมายในการจัดการขยะพลาสติ

ก ที่ ตั้ ง ไ ว้ ไ ด้  อ ย่ า ง ไ ร ก็ ต า ม 

การนําขยะพลาสติกกลับมาใช้ประโยชน์ตามหลักการเศรษฐกิจหมุนเวียนยังเป็

น แ น ว ป ฏิ บั ติ ที่ ค่ อ น ข้ า ง ใ ห ม่ สํ า ห รั บ ป ร ะ เ ท ศ ไ ท ย 

องค์ความรู้ที่เกี่ยวข้องกับประเด็นดังกล่าวยังไม่เป็นที่รู้จักกันอย่างแพร่พลาย 

ร ว ม ถึ ง จํ า น ว น ศู น ย์ ฝึ ก อ บ ร ม ใ น หั ว ข้ อ ดั ง ก ล่ า ว ยั ง มี น้ อ ย ม า ก 

ท า ง ภ า ค วิ ช า วิ ศ ว ก ร ร ม สิ่ ง แ ว ด ล้ อ ม  ค ณ ะ วิ ศ ว ก ร ร ม ศ า ส ต ร์  

มหาวิทยาลัยเชียงใหม่ภายใต้โครงการ SWAP จึงจัดตั้งศูนย์ฝึกอบรมในเรื่อง 

" ก า ร แ ย ก ข ย ะ พ ล า ส ติ ก แ ล ะ ก า ร ใ ช้ ป ร ะ โ ย ช น์ จ า ก ข ย ะ พ ล า ส ติ ก 

บ น แ น ว คิ ด แ บ บ ห มุ น เ วี ย น " 

เพื่อเผยแพร่องค์ความรู้ทางวิชาการและแนวปฏิบัติที่เกี่ยวข้องในเรื่องดังกล่าว 

ศูนย์ฝึกอบรมนี้จะเป็นประโยชน์อย่างยิ่งแก่ผู้ที่สนใจทั้งจากภาครัฐและภาคเอก

ช น 

ร่วมถึงประชาชนและกลุ่มวิสาหกิจชุมชนทั่วไปที่ต้องการเรียนรู้เพ่ือโอกาสในก

ารสร้างงานและรายได้จากการจัดการขยะพลาสติกในกับชุมชนของตน  
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การวเิคราะห์ความเสีย่ง 

หวัขอ้คว

ามเสีย่ง 

คาํอธบิายความเสีย่ง คว

าม

รนุ

แร

ง 

โ

อ

ก

า

ส 

มาตรการบรรเทาผลกระทบ 

อาชีวอน

ามัยและ

ความปล

อดภัย 

ผู้เข้ารับการฝึกอบรมอาจไดร้ั

บบาดเจ็บจากการใช้สารเคมี 

ก า ร สั ม ผั ส ค ว า ม ร้ อ น 

และเกิดอันตรายต่อดวงตาได้ 

ต่ํา ต่ํ

า 

การใช้อุปกรณ์ป้องกันส่วนบุ

ค ค ล 

แผนงานด้านการยศาสตร์ 

การประเมินและปรับปรุงสภ

าพแสดล้อมในพื้นที่ทํางาน 

และการตรวจร่างกาย 

ทางเทค

นิค  

ความล้มเหลวทางเทคนิค 

หรืออันตรายจากเทคโลยีที่

นํามาใช้ 

ป า

น ก

ล า

ง 

ต่ํ

า 

สร้างความร่วมมือกับซัพพล

ายเออร์อุปกรณ์ที่ให้การสนั

บสนุนทางเทคนิคที่มีคุณภา

พ 

ทรัพยาก

รบุคคล 

 

จํานวนการประชุมเชิงปฏิบัติ

การอาจไม่เพียงพอสําหรับก

ารฝึกอบรมบุคลากรทางการ

ศึกษาที่เหมาะสม 

ป า

น ก

ล า

ง 

ต่ํ

า 

กําหนดให้มีการสื่อสารอย่าง

ต่อเน่ืองระหว่างกลุ่มเครือข่า

ยเพื่อให้รับทราบถึงปัญหาห

รื อ อุ ป ส ร ร ค ใ ด  ๆ 

ที่เกิดขึ้นและสามารถแก้ไขไ

ด้ตรงเวลา  

การดํ า เ

นินงาน 

การขาดแคลดทรัพยากรและ

วัสดุที่ต้องใช้ในการดําเนินง

า น เ นื่ อ ง จ า ก 

ปัญหาด้านการจัดส่งและการ

ขาดแคลนสินค้าของผู้จําหน่

าย  

ต่ํา ต่ํ

า 

วางแผนล่วงหน้าสําหรับการ

จั ด ห า แ ห ล่ ง จั ด ห า วั ส ดุ  

และการแบ่งภาระหน้าท่ี 
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หวัขอ้คว

ามเสีย่ง 

คาํอธบิายความเสีย่ง คว

าม

รนุ

แร

ง 

โ

อ

ก

า

ส 

มาตรการบรรเทาผลกระทบ 

โครงกา

รและชื่อ

เสียง 

ใช้เวลานานเกินไปในการทํา

ง า น ที่ สํ า คั ญ 

หรือประสบปัญหาเกี่ยวกับคุ

ณภาพของผลิตภัณฑ์หรือบริ

การ 

การสูญเสียความเชื่อมั่นของ

ลู ก ค้ า ห รื อ พ นั ก ง า น 

หรือความเสียหายต่อชื่อเสียง

ของโครงการ 

ป า

น ก

ล า

ง 

ต่ํ

า 

การวางแผนและเตรียมการ

ล่วงหน้า 

การสร้างเครือข่ายกับกลุ่มผู้

มี ส่ ว น ไ ด้ เ สี ย 

และกลุ่มผู้เกี่ยวข้องล่วงหน้า 

การเงิน ใ ช้ จ่ า ย เ กิ น ง บ ป ร ะ ม า ณ 

ธุรกิจล้มเหลวหรือการไม่มีเงิ

นทุนในการดําเนินธุรกิจ 

ป า

น ก

ล า

ง 

ต่ํ

า 

ขอรับการสนับสนุนจากแหล่

ง อื่ น  ๆ 

เก็บค่าธรรมเนียมการเข้าฝึก

อ บ ร ม 

ใช้นักศึกษาเป็นผู้ช่วยในกา

รจัดฝึกอบรม 
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เปา้หมาย 

เป้าหมายที่ 1 ผู้เข้ารับการฝึกอบรมสามารถแยกขยะพลาสติกได้อย่างถูกต้อง 

และสามารถแปลงขยะพลาสติกให้เป็นสินค้าที่มีมูลค่าได้  

วั ต ถุ ป ร ะ ส ง ค์  1 . 1 

เ ส ริ ม ส ร้ า ง ค วาม รู้ ค วาม เ ข้ า ใ จ ใ น เ รื่ อ ง ป ระ เ ภ ทขอ ง ขยะพลาสติ ก 

ความสําคัญของการแยกขยะ และวิธีการแยกขยะอย่างถูกต้อง 

วั ต ถุ ป ร ะ ส ง ค์  1 . 2 

เสริมสร้างความรู้ความเข้าใจในเรื่องการคุณภาพของพลาสติกที่เหมาะสมกับก

า ร อั พ ไ ซ เ คิ ล 

และวิธีจัดการขยะพลาสติกขั้นต้นก่อนนําไปใช้สําหรับการอัพไซเคิล 

วั ต ถุ ป ร ะ ส ง ค์  1 . 3 

เสริมสร้างประสบการณ์ในการลงมือทําจริงของการแปลงขยะพลาสติกให้เป็น

ผลิตภัณฑ์ที่มีมูลค่า 

 

เ ป้ า ห ม า ย ที่  2 

ผู้เข้ารับการฝึกอบรมมีมุมมองเชิงบวกต่อการเปลี่ยนขยะให้เป็นผลิตภัณฑ์ที่มีมู

ลค่า และมองเห็นโอกาสทางธุรกิจในการพัฒนาผลิตภัณฑ์จากของเสีย 

  

การฝกึอบรมและ/หรอืบรกิารทีน่ําเสนอ  

หัวข้อการฝึกอบรม: "การแยกขยะและการใช้ประโยชน์จากขยะพลาสติก 

บนแนวคิดแบบหมุนเวียน" 

ระยะเวลา: 2 วัน 

ส ถ า น ที่ :  ห้ อ ง โ ถ ง ป ฏิ บั ติ ก า ร  ภ า ค วิ ช า วิ ศ ว ก ร ร ม สิ่ ง แ ว ด ล้ อ ม 

คณะวิศวกรรมศาสตร์ มหาวิทยาลัยเชียงใหม่ 

ก ลุ่ ม เ ป้ า ห ม า ย :  คุ ณ ค รู แ ล ะ นั ก เ รี ย น 

ชุมชนขนาดเล็กถึงขนาดกลางที่สนใจสร้างรายได้จากขยะมูลฝอย  

เนื้อหา: 
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- ก า ร บ ร ร ย า ย : หั ว ข้ อ 

สถานการณ์ภาพรวมของปัญหาขยะพลาสติกในประเทศไทย 

- การบรรยาย : หัวข้อ วิธีการคัดแยกและเตรียมพลาสติกชนิดต่าง  ๆ 

เพ่ือใช้ประโยชน์ 

- ก า ร บ ร ร ย า ย : หั ว ข้ อ 

ท า ง เ ลื อ ก ใ น กา รใ ช้ ป ระ โย ชน์ จ าก ขยะ พ ลา สติ กที่ คั ดแยกแล้ ว 

การวิเคราะห์รายได้และโอกาสของธุรกิจที่เป็นมิตรต่อสิ่งแวดล้อม 

- ก า ร ฝึ ก ป ฏิ บั ติ : ก า ร คั ด แ ย ก ข ย ะ จ า ก ข ย ะ พ ล า ส ติ ก ร ว ม 

แ ล ะ ก า ร เ ต รี ย ม ข ย ะ ขั้ น ต้ น  ไ ด้ แ ก่  ก า ร ทํ า ค ว า ม ส ะ อ า ด 

และการห่ันย่อยโดยใช้เครื่องบดพลาสติก  

- ก า ร ฝึ ก ป ฏิ บั ติ : ก า ร อั พ ไ ซ ค ลิ่ ง ข ย ะ พ ล า ส ติ ก  ไ ด้ แ ก่  ก า ร อั ด รี ด 

และการขึ้นรูปพลาสติกเป็นผลิตภัณฑ์ประเภทต่างๆเช่น หม้อพลาสติก 

หรือเส้นใยพลาสติก 

- การฝึกปฏิบัติ: การใช้เส้นใยพลาสติกกับเครื่องพิมพ์ 3 มิติ 

ขอบเขตของศนูย์ฝกึอบรม 

กิจกรรม: เราจะบรรลุวัตถุประสงค์ดังกล่าวโดยการดําเนินกิจกรรมต่อไปนี้:  

1) การฝึกอบรม – ดําเนินโครงการฝึกอบรม 1-2 โครงการต่อปี สําหรับ 

คุ ณ ค รู แ ล ะ นั ก เ รี ย น 

และกลุ่มชุมชนขนาดเล็กถึงขนาดกลางที่สนใจสร้างรายได้จากขยะมูลฝอย 

2) การให้คําปรึกษา – ให้คําปรึกษา แนะแนว แก่คุณครูและนักเรียน 

และกลุ่ มชุมชนที่ สนใจ ในการพัฒนาจัดตั้ งศูนย์แยกขยะพลาสติก 

และศูนย์การใช้ประโยชน์แบบหมุนเวียนจากขยะของตนเอง  

 

โครงสร้าง บทบาท และความรบัผดิชอบของหนว่ยงาน 

และขัน้ตอนการปฏิบตังิาน 
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องค์กรที่รบัผิดชอบหลกั: ภาควิชาวิศวกรรมสิ่งแวดล้อม คณะวิศวกรรมศาสตร์ 

มหาวิทยาลัยเชียงใหม่ 

ตั ว แ ท น ฝ่ า ย บ ริห า ร :  ผู้ ช่ ว ย ศ า ส ต ร า จ า ร ย์  ด ร .  ป ฏิ รู ป  ผ ล จั น ท ร์  

(หัวหน้าภาควิชา)  

ผู้ฝึกสอน:  รองศาสตราจารย์ ดร.ณภัทร จักรวัฒนา (หัวหน้าผู้ฝึกสอน) 

             ดร. สรัลนุช ภู่พิสิฐ (ผู้ฝึกสอน) 

  ผู้ช่วยศาสตราจารย์ ดร.สุลักษณ์ สุมิตสวรรค์ (ผู้ฝึกสอน) 

  รองศาสตราจารย์ ดร.อรรณพ วงศ์เรือง (ผู้ฝึกสอน) 

ผู้ช่วยศาสตราจารย์ ดร. ภาคภูมิ รักร่วม (ผู้ฝึกสอน)  

  ผู้ช่วยศาสตราจารย์ ดร. ปฏิรูป ผลจันทร์ (ผู้ฝึกสอน) 

  ผู้เชี่ยวชาญจาก บริษัท Zero Waste YOLO จํากัด  (ผู้ฝึกสอน) 

                นักศึกษาปริญญาเอก 1 คน และ นักศึกษาปริญญาโท 2 คน 

(ผู้ช่วยผู้ฝึกสอน) 

พั น ธ มิ ต ร :  ผู้ เ ชี่ ย ว ช า ญ จ า ก  บ ริ ษั ท  Zero Waste Y O L O  จํ า กั ด  

ให้การสนับสนุนทางเทคนิคสําหรับเครื่องจักรในการดําเนินโครงการ 

และเป็นต้นแบบในการเรียนรู้รูปแบบธุรกิจของพลาสติกรีไซเคิล 

ส ถ า น ที่ :  ห้ อ ง ฝึ ก อ บ ร ม  CMU-SWAP แ ล ะ ห้ อ ง โ ถ ง ป ฏิ บั ติ ก า ร 

ภาควิชาวิศวกรรมสิ่งแวดล้อม คณะวิศวกรรมศาสตร์ มหาวิทยาลัยเชียงใหม่ 

สิ่งอํานวยความสะดวก: ห้องฝึกอบรม อุปกรณ์คอมพิวเตอร์ และจอโปรเจคเตอร์ 

(เป็นของภาควิชาวิศวกรรมสิ่งแวดล้อม) เครื่องบดย่อยพลาสติก เครื่องอัดรีด 

และเครื่องพิมพ์ 3 มิติ (จากงบประมาณสนับสนุน หมวดอุปกรณ์ของโครงการ 

SWAP) 

              

 

ทรัพยากรที่จําเป็น 
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อุปกรณ:์ เครื่องบดย่อยพลาสติก เครื่องอัดรีด เครื่องทําเส้นใย และเครื่องพิมพ์ 

3 มิติ (จากงบประมาณสนับสนุน หมวดอุปกรณ์ของโครงการ SWAP) 

วัสดุ :  ขยะพลาสติก  รวบรวมจากถังขยะของมหาวิทยาลัย เชียงใหม่  

โ ด ย พ นั ก ง า น เ ก็ บ ข น ข อ ง ค ณ ะ วิ ศ ว ก ร ร ม ศ า ส ต ร์  

หรือขยะที่รวบรวมจากสถานที่อ่ืนของผู้เข้ารับการฝึกอบรม  

สิ่งอํานวยความสะดวก: ห้องฝึกอบรม อุปกรณ์คอมพิวเตอร์ และจอโปรเจคเตอร์ 

(เป็นของภาควิชาวิศวกรรมสิ่งแวดล้อม) 

ทรัพยากรบุคคล: ผู้ฝึกสอนเป็นอาจารย์จากภาควิชาวิศวกรรมสิ่งแวดล้อม 

และผู้ช่วยผู้ฝึกสอนเป็นนักศึกษาระดับบัณฑิตศึกษา 

การสนับสนุนทางการเงิน: ผู้สนับสนุนจากองค์กรภาครัฐและบริษัทเอกชน 

ค่าธรรมเนียมการฝึกอบรมจากผู้เข้ารับการฝึกอบรม  
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แผนธุรกจิ 

ผ้าใบรูปแบบธุรกิจ      

     

พันธมิตรหลัก กิจกรรมหลัก คุณค่า ความสัมพันธ์กับลูกค้า กลุ่มลูกค้า 

- 

มหาวิทยาลัยเชียงใ

หม ่

- บริษัท Zero Waste 

YOLO จํากัด   

- 

มหาวิทยาลัยพันธมิต

ร จ า ก โ ค ร ง ก า ร 

SWAP 

- การบรรยายและการฝึกปฏิบัติจริง  

- 

การฝึกอบรมการแยกขยะพลาสติกและการใช้ประโยชน์จาก

ขยะพลาสติกบนแนวคิดแบบหมุนเวียน 

- นวัตกรรม  

- 

ความสนุกสน

าน  

- 

การศึกษาแบ

บมีส่วนร่วม 

- 

การเพ่ิมความ

รู้  ทักษะ-และ 

สร้างทัศนคติ 

- 

การติดต่อระหว่างบุ

คคลกับบุคคล (เช่น 

ผู้เยี่ยมชมศูนย์)  

- 

วิดีโอคอนเฟอเรนซ์  

- อีเมล์  

- โซเชียลมีเดีย  

- 

นักเรียนและครูในระดับ

ช้ั น มั ธ ย ม ศึ ก ษ า 

และอุดมศึกษา 

- สมาชิกของกลุ่มชุมชน  

- องค์กรชุมชน 

ทรัพยากรหลัก ช่องทาง 

อุปกรณ์: เครื่องบดย่อย เครื่องอัดรีด เครื่องทําเส้นใย 

และเครื่องพิมพ์ 3 มิติ  

วัสดุ: พยะพลาสติก  

ส่ิ งอํ านวยความสะดวก:  ห้องฝึกอบรม คอมพิวเตอร์  

และโปรเจคเตอร์ 

ผู้ฝึกสอนและนักศึกษาระดับบัณฑิตศึกษา 

- ส่ื อ สั ง ค ม 

โซเชียลมีเดีย  

- การบอกต่อ  

- การนําเสนอ 

โครงสร้างต้นทุน แหล่งรายได้ 

- การบํารุงรักษาและการเปลี่ยนอุปกรณ์ - องค์กรภาครัฐและ/หรือบริษัทเอกชน 
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- ค่าตอบแทนนักศึกษาช่วยงาน 

- ค่าสาธารณูปโภค เช่น ค่าไฟฟ้า และค่าน้ําประปา 

- ค่าธรรมเนียมการฝึกอบรม 

- มหาวิทยาลัยเชียงใหม่ (ภายใต้ "กลยุทธ์โมเดล BCG") 

- คณะวิศวกรรมศาสตร์ มหาวิทยาลัยเชียงใหม่ 
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ตวัชีว้ดัความสําเร็จ 

ศูนย์ฝึกอบรม CMU จะมุ่งเน้นไปที่การแยกและการใช้ประโยชน์จากขยะพลาสติก 

ผู้เข้ารับการฝึกอบรมจะได้รับการบรรยายเกี่ยวกับภาพรวมและสถานการณข์องขย

ะพลาสติกในประเทศไทย วิธีการคัดแยกและเตรียมพลาสติกชนิดต่าง  ๆ 

เพื่อใช้ประโยชน์ ทางเลือกในการใช้ประโยชน์จากขยะพลาสติกที่คัดแยกแล้ว 

ก า ร วิ เ ค ร า ะ ห์ ร า ย ไ ด้ แ ล ะ โ อ ก า ส ข อ ง ธุ ร กิ จ ที่ เ ป็ น มิ ต ร ต่ อ สิ่ ง แ ว ด ล้ อ ม 

หลังจากนั้นผู้เข้ารับการฝึกอบรมจะไดฝ้ึกปฏิบัติในกิจกรรมการคัดแยกขยะจากขย

ะพลาสติกรวม และการเตรียมขยะขั้นต้น และได้ฝึกปฏิบัติในขั้นตอนการอัดรีด 

และการขึ้นรูปพลาสติกเป็นผลิตภัณฑ์ประเภทต่างๆเช่น  หม้อพลาสติก 

หรือเส้นใยพลาสติก ตามความเหมาะสมของขยะพลาสติก 

รายการตัวชี้วัดเพ่ือประเมินผลสัมฤทธิ์ของการจัดตั้งศูนย์ฝึกอบรม ประกอบด้วย 

1. ร้อยละของการปรับปรุงการแยกขยะพลาสติกได้อย่างถูกต้อง 

2. ผลคะแนนสอบก่อนและหลังการฝึกอบรม 

3. จํานวนผู้ท่ีเข้ารับการฝึกอบรมครบทั้ง 2 วัน 

4. จํานวนครั้งการจัดฝึกอบรมในช่วงการดําเนินงานของโครงการ SWAP 

ร า ย ล ะ เ อี ย ด ข อ ง แ ต่ ล ะ ตั ว ชี้ วั ด 

ขั้ น ต อ น ก า ร ร ว บ ร ว ม แ ล ะ ป ร ะ เ มิ น ผ ล จ ะ ก ล่ า ว ถึ ง ใ น หั ว ข้ อ  10 

แผนการติดตามและประเมินผล 

แผนการติดตามและประเมินผล 

การตรวจสอบเป็นกระบวนการที่รวบรวมข้อมูลสําคัญอย่างสม่ําเสมอเพื่อติดตา

ม ค ว า ม คื บ ห น้ า ข อ ง โ ค ร ง ก า ร 

โดยทําการเปรียบเทียบข้อมูลที่รวบรวมได้กับแผนที่ไดก้ําหนดไว้  

ศู น ย์ ฝึ ก อ บ ร ม  C M U  ตั้ ง อ ยู่ ใ น จั ง ห วั ด เ ชี ย ง ใ ห ม่  ป ร ะ เ ท ศ ไ ท ย 

จั ด ตั้ ง เ พื่ อ ใ ห้ ก า ร ฝึ ก อ บ ร ม ใ น หั ว ข้ อ 

"การแยกขยะและการใช้ประโยชน์จากขยะพลาสติก บนแนวคิดแบบหมุนเวียน" 

ภ า ย ใ ต้ โ ค ร ง ก า ร  S W A P  เ ป้ า ห ม า ย โ ด ย ร ว ม ข อ ง ก า ร ฝึ ก อ บ ร ม คื อ 

เพื่ อสร้างความรู้ความเข้าใจในการคัดแยกขยะพลาสติกอย่าง ถูกต้อง 
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และ เพื่ อ แสดงใ ห้ เ ห็นถึ ง ทาง เลื อก ในใช้ ประโยชน์ จาก ขยะพลาสติ ก 

ผู้ เข้ าอบรมจะได้ เ รี ยนรู้ ถึ ง  ชนิดของ พลาสติกที่ มั กพบในขยะมู ลฝอย 

วิธีการระบุประเภทพลาสติก  และการใช้ประโยชน์จากพลาสติกรีไซเคิล 

ทั้งในภาคทฤษฎีจากการบรรยายและภาคปฏิบัติผ่านการลงมือปฏิบัติจริง  

กระบวนการติดตามและประเมินผลจะถูกใช้เป็นเครื่องมือในการควบคุมการจัด

การศูนย์ฝึกอบรม เพื่อให้การจัดตั้งศูนย์ฝึกอบรมบรรลุเป้าหมายที่กําหนดไว้ 

กระบวนการติดตามและประ เมินผล นี้ จะช่ วยกํ าหนดทิศทางโครงการ 

ป รั บ แ ผ น ก า ร ดํ า เ นิ น ง า น 

แ ล ะ เ ป็ น เ ค รื่ อ ง มื อ ส นั บ ส นุ น ก า ร ตั ด สิ น ใ จ ก า ร จั ด ก า ร โ ค ร ง ก า ร 

กระบวนการติดตามและประเมินผลจะดําเนินการอย่างสม่ําเสมอโดยสมาชิกในทีมโ

ค ร ง ก า ร  S W A P  ม ห า วิ ท ย า ลั ย เ ชี ย ง ใ ห ม่  

ค ว บ คู่ ไ ป พ ร้ อ ม กั บ ก า ร ดํ า เ นิ น ง า น ข อ ง ศู น ย์ ฝึ ก อ บ ร ม 

และจะจัดทํารายงานการผลการติดตามและประเมินผล ให้แก่ คณะทํางาน 

คณะกรรมการโครงการ SWAP ผู้บริหารมหาวิทยาลัยเชียงใหม่ และผู้ให้ทุน 
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กรอบเหตุผลสัมพันธ์ 

กรอบเหตุผลสัมพันธ์แสดง เป้าหมาย ผลลัพธ์ ผลผลิต และกิจกรรมโดยรวมของศูนย์ฝึกอบรม CMU ร่วมกับตัวชี้วัด 

วิธีการตรวจสอบ และความเสี่ยง / สมมติฐานของการฝึกอบรม ในตารางด้างล่าง  

 

ตารางที่ 1.  กรอบเหตุผลสัมพันธ์ของศูนย์ฝึกอบรม CMU 

 

 สรุปโครงการ ตัวชี้วัด วิธีการตรวจสอบ ความเส่ียง / สมมติฐาน 

เ ป้

า ห

ม า

ย 

ปรับปรุงความถูกต้องของการแยกขยะพ

ลาสติกและแนะนําทางเลือกสําหรับการใ

ช้ประโยชน์จากขยะพลาสติก 

ร้อยละของการปรับปรุ

งการแยกขยะพลาสติก

ได้อย่างถูกต้อง 

 

การเปรียบเทียบผลคะแ

นนสอบระหว่างก่อนแล

ะหลังการฝึกอบรม 

ไม่ระบุ 

ผ ล

ลัพ

ธ์ 

ผลคะแนนจาการทดสอบและการปฏิบัติ

สู ง ขึ้ น ใ น หั ว ข้ อ 

"การแยกขยะและการใช้ประโยชน์จาก

ขยะพลาสติก บนแนวคิดแบบหมุนเวียน" 

คะแนนสอบ  การเปรียบเทียบผลคะแ

นนสอบระหว่างก่อนแล

ะหลังการฝึกอบรม 

ผู้เข้ารับการฝึกอบรมเข้าร่วม

อ ย่ า ง น้ อ ย  9 0 % 

ของโปรแกรมการฝึกอบรม 

และทําการทดสอบก่อนและ

หลังการฝึกอบรม 

ผ ล

ผ ลิ

ต 

ผู้เข้ารับการฝึกอบรมจากชุมชนหรือโรง

เรียนเข้ารับการอบรมครบ 2 วัน 
จํานวนผู้ที่เข้ารับการฝึ

กอบรมครบทั้ง 2 วัน 

บันทึกการเข้าฝึกอบรม ผู้เข้ารับการฝึกอบรมสมัครเ

ข้ารับการฝึกอบรม  
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กิ จ

ก ร

รม 

- 

จัดให้มีหลักสูตรการฝึกอบรมอย่างน้อย 

1 

หลักสูตรในช่วงการดําเนินงานของโคร

งการ SWAP 

- 

การสาธิตอุปกรณ์ท่ีใช้สําหรับการใช้ปร

ะโยชน์จากขยะพลาสติก  

จํานวนครั้งการจัดฝึกอ

บรมในช่วงการดําเนิน

ง า น ข อ ง โ ค ร ง ก า ร 

SWAP 

 

 

บันทึกการเข้าฝึกอบรม ผู้เข้ารับการฝึกอบรมมีความ

สนใจและเต็มใจที่จะเข้าร่วม

หลักสูตรการฝึกอบรม 



 

 
 
 

รายละเอียดของตัวชี้วัดสําหรับการติดตามตรวจสอบ ถูกกําหนดไว้ดังน้ี 

ตัวชี้วัด ร้อยละของการปรับปรุงการแยกขยะพลาสติกได้อย่างถูกต้อง 

นิยาม ค ว า ม แ ต ก ต่ า ง ร ะ ห ว่ า ง ห ลั ง ก า ร ฝึ ก อ บ ร ม  แ ล ะ ก่ อ น ก า ร ฝึ ก อ บ ร ม 

หารด้วยคะแนนก่อนการฝึกอบรมคูณด้วย 100  

วัตถุประสงค์ เพื่อประเมินการพัฒนาความรู้ความเข้าใจเก่ียวกับการแยกและการใช้ประโยชน์ขยะพลาสติ

กของผู้เข้ารับการอบรม 

การเก็บรวบรวม

ข้อมูล 

ผู้สอนจะประเมินผู้เข้ารับการอบรมแต่ละคนเป็นรายบุคคล โดยใช้แบบทดสอบก่อน 

แ ล ะ แ บ บ ท ด ส อ บ ห ลั ง ก า ร ฝึ ก อ บ ร ม 

ผลคะแนนจากการทดสอบจะใช้ในการประเมินการพัฒนาที่เกิดขึ้นในระหว่างการเข้าฝึกอบ

รม 

ความถ่ี ทุกการฝึกอบรมที่จัดขึ้น 

ผู้รับผิดชอบ สมาชิก CMU SWAP 

การรายงานผล คะแนนการทดสอบของผู้เข้ารับการฝึกอบรมทั้งหมดจะนําไปใช้วิเคราะห์ทางสถิติ เช่น 

คะแนนเฉลี่ย และส่วนเบ่ียงเบนมาตรฐาน และจัดทํารายงานให้แก่ ศูนย์ฝึกอบรม CMU 

และโครงการ SWAP 

 

ตัวชี้วัด คะแนนสอบ 

นิยาม คะแนนของผู้เข้ารับการฝึกอบรมแต่ละคนที่ได้รับจากการทดสอบก่อนและหลังการฝึกอบ

รม 

วัตถุประสงค์ เพื่อประเมินความรู้และทักษะของผู้เข้ารับการฝึกอบรม ในช่วงก่อนและหลังการฝึกอบรม 

การเก็บรวบรวมข้อมู

ล 

ผู้เข้ารับการฝึกอบรม จะได้รับชุดคําถามที่เก่ียวข้องกับการแยกขยะพลาสติกและ 

การใช้ประโยชน์ ก่อนการฝึกอบรมและหลังจากเสร็จสิ้นการฝึกอบรม 

ความถ่ี ทุกการฝึกอบรมที่จัดขึ้น 

ผู้รับผิดชอบ สมาชิก CMU SWAP และอาจารย์ผู้สอน  

การรายงานผล คะแนนการทดสอบจะถูกใช้เป็นดัชนีชี้วัดความสําเร็จของผู้เข้ารับการฝึกอบรม 

ผลคะแนนการทดสอบจะรวบรวมและรายงานให้แก่ผู้เข้ารับการฝึกอบรม ศูนย์ฝึกอบรม 

CMU และโครงการ SWAP 

 

ตัวชี้วัด จํานวนผู้เข้ารับการฝึกอบรมที่สําเร็จการฝึกอบรม 2 วัน 

นิยาม จํ า น ว น ผู้ เ ข้ า รั บ ก า ร ฝึ ก อ บ ร ม ใ น หั ว ข้ อ 

การแยกขยะพลาสติกและการใช้ประโยชน์จากขยะพลาสติกบนแนวคิดแบบหมุนเวียน ณ 

ศู น ย์ ฝึ ก อ บ ร ม  C M U 

โดยผู้เข้ารับการฝึกอบรมต้องเข้าร่วมการบรรยายและการประชุมเชิงปฏิบัติการทั้งหมดตลอด

ระยะเวลาจัดการฝึกอบรม 2 วัน 

วัตถุประสงค์ เพื่อสร้างขีดความสามารถและการสร้างสัมพันธ์ระหว่างกลุ่มผู้ฝึกอบรม ณ ศูนย์ฝึกอบรม 

CMU 

การเก็บรวบรวม

ข้อมูล 

จํานวนผู้เข้ารับการฝึกอบรมจะถูกรวบรวมจากเอกสารลงลายมือชื่อเข้ารับการฝึกอบรม 

ความถ่ี ทุกการฝึกอบรมที่จัดขึ้น 



 

 
 
 

ผู้รับผิดชอบ สมาชิก CMU SWAP 

การรายงานผล ตัวเลขจํานวนผู้เข้ารับการฝึกอบรมที่สําเร็จการฝึกอบรม 2 วัน  จะรายงานผลให้แก่ 

ศูนย์ฝึกอบรม CMU และโครงการ SWAP 

 

ตัวชี้วัด จํานวนครั้งการจัดฝึกอบรมในช่วงการดําเนินงานของโครงการ SWAP 

นิยาม ก า ร จั ด ฝึ ก อ บ ร ม ที่ ศู น ย์ ฝึ ก อ บ ร ม  C M U  ใ น หั ว ข้ อ 

" ก า ร แ ย ก ข ย ะ พ ล า ส ติ ก แ ล ะ ก า ร ใ ช้ ป ร ะ โ ย ช น์ จ า ก ข ย ะ พ ล า ส ติ ก 

บนแนวคิดแบบหมุนเวียน" ในช่วงการดําเนินงานของโครงการ SWAP 

วัตถุประสงค์ เพื่อสร้างขีดความสามารถและการสร้างสัมพันธ์ระหว่างกลุ่มผู้ ฝึกอบรม ณ 

ศูนย์ฝึกอบรม CMU 

การเก็บรวบรวมข้อมูล แผนการดําเนินงานศูนย์ฝึกอบรม CMU 

ความถ่ี ทุกการฝึกอบรมที่จัดขึ้น 

ผู้รับผิดชอบ สมาชิก CMU SWAP 

การรายงานผล ตัวเลขจํานวนครั้งของการจัดฝึกอบรมจะรายงานผลให้แก่ ศูนย์ฝึกอบรม CMU 

และโครงการ SWAP 

 

น อ ก เ ห นื อ จ า ก ตั ว ชี้ วั ด ข้ า ง ต้ น 

โครงการจะทําการประเมินผลการดําเนินการฝึกอบรมโดยใช้แบบสอบถาม 

ทําการสอบถามระดับความคิดเห็นจากผู้เข้ารับการฝึกอบรม และพันธมิตรผู้สอน 

เกี่ยวกับความเหมาะสมของการจัดฝึกอบรมในหัวข้อดังต่อไปน้ี  

- สถานที่ฝึกอบรม 

- ระยะเวลาการฝึกอบรม 

- วิชาการฝึกอบรม 

- สื่อที่ใช้ในการการฝึกอบรม 

- การสาธิตอุปกรณ์ 

- การให้คําปรึกษาแนะนํา 

การประเมินด้วยแบบสอบถามข้างต้นจะดําเนินการเมื่อสิ้นสุดการฝึกอบรม 

และจะสรุปผลการประเมินให้แก่  คณะทํางานของศูนย์ฝึกอบรม CMU 

และโครงการ SWAP 
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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 report indicates 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. 

KEYWORDS 
HUAF Training Hub, solid waste management, agricultural waste, organic fertilizer 

DISCLAIMER 
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.  

This document may contain material, which is the copyright of the SWAP Consortium parties, 

and may not be reproduced or copied without permission. All SWAP Consortium parties have 

agreed to full publication of this document. The commercial use of any information contained in 

this document requires a license from the owner of that information. 
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that the information contained in this document is capable of use, nor that use of the information 

is free from risk, and does not accept any liability for loss or damage suffered by any person using 

this information. 
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 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.  

  

  

 

 

 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. 

 

 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 

training for trainees and 

trainers 

low low Protection gear 

Follow the regulation 

and guides  during the 

training 
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Risk Topic Risk Description Severity Likelihood Mitigation Measures 

Technical 

problems 

 

Insufficient advanced 

knowledge and 

technical skills to 

undertake the training 

actions 

medium low Update the advanced 

knowledge through 

conferences, staff 

exchange programs, 

project implementation 

Human resources Lack of trainers 

 

medium low Cooperate with experts 

from other partners 

Financial  

 

Going over budget, 

Business failure, or non-

availability of funding. 

 

medium low Asking for sponsorship 

from other sources and 

collect some training 

fees, use student 

assistant for training 

 

 GOALS 

Goals: 
To be leading Training Hub on Solid Waste Management in Central Vietnam and the whole 

country towards environmental protection. 

 

Objectives: 
 To support the academic and administrative staff in modernization and updating the 

SWM curricula of the Bachelor and Master levels; 

 To support the university’s staff to run VET courses or informal educational products; 

 To develop high quality research on SWM to meet the labor needs in market; 

 To become a member of SWM networking at national, regional and international levels. 

 

 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 

 Organizing 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: 

 Lecture: The overview and situation of using agricultural wastes for organic fertilizer in 

Vietnam.  

 Lecture: Principles and Methods how to make agricultural wastes into organic fertilizer 

 Lecture: How to use organic fertilizer for crop 

 Hands-on field, practice of preparation, classification of wastes for organic fertilizer  

 Hands-on field, practice for how to make wastes into organic fertilizer 

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

Activities:  

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

 Training – Conducting 1-2 training programs per year for School teachers and students, 

households that are interested in making wastes into organic fertilizer. 

 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+. 

 

 

 RESOURCES REQUIRED 

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

equipment from HUAF.  

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

Agricultural Research and Service and students. 

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. 

 

 BUSSINESS PLAN 

Key activities Targets Time Channels Outcomes 

Lecture on 
SWM for 
Bachelor level 

Undergraduate 
students 
 

Term 1: Sep-Dec 
Term 2: Jan-Jun 
Term 3: Jul-Au 

HUAF’s 
website 
Social media 

40 students 
finished per 
tear 

Lecture on 
SWM for 
Master level 

Graduate 
students 
 

Term 1: Sep-Dec 
Term 2: Jan-Jun 
Term 3: Jul-Au 

HUAF’s 
website 
Social media 

10 MSc 
students per 
year 

VET courses  Enterprises, 
graduated 
student 

Every 3 month 
(based on society’s 
demands) 

HUAF’s 
website 
Social media 

03-04 VET 
courses and 30-
40 participants 
finished 

Informal 
educational 
products 

Informal 
workers, 
Community 
Pupils,... 

Every 6 month 
(based on society’s 
demands) 

HUAF’s 
website 
Social media 

01-02 events or 
01-02 products 
per year 

Consultative 
services; 
research and 
development 
project; other 
activities 

NGOs, 
international 
and national 
donors, ... 
 

Every year 
 

Website, 
social media 

01 proposal 
accepted OR 01 
contract of 
consultative 
service per year 
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 INDICATORS OF SUCCESS 

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

 Number of undergraduate and graduate students registered; 

 Number of trainees; 

 Number of training courses; 

 Number of research and development projects approved by government and international 

organizations or NGOs; 

 Number of consultative service activities done 

 Feedback of trainees after training activities 

 

 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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TÓM TẮT 

Như là một công việc của Hợp phần 4, báo cáo sản phẩm 4.4 được thực hiện để nghiên cứu tiền 

khả thi thành lập Trung tâm Đào tạo trong khuôn khổ dự án SWAP. Báo cáo này đã chỉ ra rằng việc 

thành lập Trung Tâm Đào tạo là rất cần thiết ở Việt Nam. Báo cáo cũng nêu ra các rủi ro và các biện 

pháp giảm thiểu rủi ro khi thành lập Trung tâm. Mức độ nghiêm trọng và khả năng xảy ra của các 

rủi ro này đều ở mức trung bình và thấp. Mục đích thành lập Trung tâm Đào tạo là hướng đến bảo 

vệ môi trường. Bản kế hoạch dài hạn về các dịch vụ đào tạo của Trung tâm bao gồm đào tạo các 

khóa học chính thống bậc đại học và sau đại học, các khóa học nghề, phát triển các sản phẩm giáo 

dục không chính thống và các hoạt động nghiên cứu. Một khóa tập huấn có chủ đề “Sử dụng rác 

thải nông nghiệp để sản xuất phân hữu cơ cho canh tác cây trồng” được tổ chức trong thời gian 

thực hiện dự án SWAP. Để duy trì tính bền vững của Trung tâm Đào tạo, bản kế hoạch kinh doanh 

được phát triển để liệt kê các hoạt động chính, đối tượng tham gia, thời gian, kênh quảng bá và sản 

phẩm đầu ra cho từng hoạt động. Bên cạnh đó, báo cáo cũng đưa ra 6 tiêu chí để đánh giá sự thành 

công của Trung tâm Đào tạo. Kế hoạch giám sát và đánh giá cũng rất quan trọng để vận hành Trung 

tâm Đào tạo một cách có hiệu quả. 

TỪ KHÓA 

Trung tâm Đào tạo HUAF, quản lý rác thải rắn, rác trải nông nghiệp, phân hữu cơ 

TỪ CHỐI TRÁCH NHIỆM 

Hỗ trợ của Ủy ban châu Âu trong việc xuất bản ấn phẩm này không bao gồm bất kỳ sự bảo chứng 

nào về mặt nội dung, vốn chỉ thể hiện góc nhìn của người biên soạn và Ủy ban sẽ không chịu bất kỳ 

trách nhiệm nào về việc sử dụng những thông tin ở trong ấn phẩm này. 

Văn bản này có thể có chứa các tài liệu mà là bản quyền của các đơn vị tham gia dự án SWAP và 

không thể sao chép nếu không xin phép. Tất cả các đơn vị tham gia dự án SWAP đồng ý cho công 

khai hoàn toàn văn bản này. Việc sử dụng để thương mại hóa bất kỳ các thông tin có trong văn bản 

này đòi hỏi bản quyền từ chủ sở hữu của thong tin đó. 

Tất cả các đơn vị tham gia dự án SWAP hay một đơn vị tham gia dự án SWAP bảo đảm rằng thông 

tin chứa trong văn bản này không thể sử dụng, và việc sử dụng các thông tin đó không trả tiền từ 

các rủi ro và không chịu trách nhiệm bất kỳ pháp lý nào cho sự thiệt hại mà gây ra bởi người sử 

dụng thông tin này. 

LỜI CÁM ƠN 

Văn bản này là một sản phẩm của dự án SWAP. Dự án này được tài trợ bởi Chương trình Eramus+ 

thuộc Liên minh Châu Âu trong khuôn khổ kêu gọi mời thầu đề xuất dự án EAC/A02/2019 và thực 

hiện dự án mã số 618723-EPP-1-2020-1-DE-EPPKA2-CBHE-JP. 
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VIẾT TẮT 

HUAF:Trường Đại học Nông Lâm Huế 

SWM: Quản lý rác thải rắn (QLRTR) 
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MỤC LỤC 

 

 

 



 

 

1 ĐỊA ĐIỂM 

Trung tâm Đào tạo “Quản lý rác thải rắn” sẽ được vận hành bởi Bộ môn Khoa học cây trồng và 

Trung tâm Dịch vụ & Nghiên cứu Nông nghiệp thuộc Trường Đại học Nông Lâm Huế. 

 

 
 

  

 

2 HÂN TÍCH NHU CẦU  

Số lượng rác thải rắn sinh hoạt ở Việt Nam hiện nay khoảng 25.5 triệu tấn/năm trong đó rác thải 

sinh hoạt ở thành phố là khoảng 38.000 tấn/ngày, và rác thải sinh hoạt ở nông thông là khoảng 
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32.000 tấn/ngày (VEA, 2019). Rác thải rắn sinh hoạt ở các khu vực thành phố hiện nay chiếm hơn 

50% tổng số rác thải rắn sinh hoạt trong cả  

nước. Nó cũng chiếm khoảng 60-70% tổng số rác thải rắn thành phố (MONRE, 2017). Bên cạnh 

rác thải rắn sinh hoạt, nhiều loại rác thải rắn khác cũng đang tăng nhanh chóng trong những năm 

gần đây như rác thải xây dựng, công nghiệp, y tế, điện tử, nhựa và rác thải rắn nông nghiệp. Người 

ta ước tính rằng số lượng rác thải sinh hoạt ở vùng thành phố tăng trung bình từ 10-16 % một năm 

trong đó số lượng rác thải xây dựng chiếm 10-15% rác thải rắn thành phố. Vào năm 2025, rác thải 

y tế cả nước thải ra khoảng 33.500 tấn/năm (MONRE, 2017). 

Thực trạng hiện nay trong công tác quản lý rác thải rắn ở Việt Nam sẽ được phản ảnh thông qua 

công tác thu gom, tái chế và xử lý/thiêu đốt. Đối với rác thải sinh hoạt, Số lượng rác thải thu gom 

từ các hộ gia đình tăng từ 78% năm 2008 lên đến 85.5% năm 2017 (Party Affairs Committee of 

MONRE, 2018). Dịch vụ thu gom đã tăng lên ở các thành phố loại V. Một số thành phố loại 1 ví dụ 

như Thành phố Hồ Chí Minh, Đà Nẵng và Hải Phòng, tỷ lệ thu gom trong nội thành tăng 100%  

(MONRE, 2016). Tỷ lệ thu gom rác ở nông thôn, các vùng ven đô thành phố hay thị trấn và thành 

phố nhỏ là tăng cao hơn khoảng  60-80%, trong đó tỷ lệ thu gom rác ít hơn 10% ở một số vùng xa 

(MOC, 2017).  

Tỷ lệ tái chế rác thải sinh hoạt vẫn còn thấp, khoảng 8-12% rác thải sinh hoạt ở thành phố và 3.24% 

rác thải sinh hoạt ở nông (Party Affairs Committee of MONRE, 2018). Một số công nghệ tái chế 

rác thải đã được triển khai để tạo nguồn năng lượng chẳng hạn như  ủ phân, viên nhiên liệu hoặc 

thiêu đốt.  Cả nước có khoảng 35 nhà máy xử lý rác thải rắn sử dụng công nghệ ủ phân sinh học để 

sản xuất phân hữu cơ.  Hơn nữa, có 01 dự án nhà máy năng lượng nhiệt đốt trấu; 01 dự án nhà máy 

năng lượng từ chất thải chăn nuôi và gia cầm và 06 dự án năng lượng đốt từ bã mía (MONRE, 

2017).  

Hiện nay, phương pháp chính xử lý và thiêu đốt rác thải rắn vẫn là chôn lấp. Người ta ước tính 

khoảng 70-75% rác thải sinh hoạt đang được xử lý bằng phương pháp này. Năm 2016, có khoảng 

600 hố chôn lấp rác thải sinh hoạt với tổng diện tích 4.900 hecta, trong đó chỉ có 203 hố chôn lấp 

bảo đảm vệ sinh chiểm 31% (MONRE, 2017).  

Việc quản lý rác thải rắn không đúng đang dẫn đến ô nhiễm ở các thành phố và bờ biển, tác động 

đến môi trường sống tự nhiên và đa dạng sinh học cũng như góp phần đến biến đổi khí hậu. 

Đó là nguyên nhân tại sao rất cần thiết để thành lập Trung tâm Đào tạo “Quản lý rác thải rắn” nhằm 

cung cấp các khóa tập huấn và các dịch vụ liên quan đến quản lý rác thải rắn một cách có hiệu quả. 

 

3 PHÂN TÍCH RỦI RO 

Bảng dưới đây trình bày phân tích các rủi ro và các giải pháp giảm thiểu rủi ro khi thành lập Trung 

tâm Đào tạo ‘Quản lý rác thải rắn” tại Trường Đại học Nông Lâm, Đại học Huế (sau đây gọi tắt là 

Trung tâm Đào tạo HUAF). 
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Rủi ro  Mô tả 
 

Mức độ 

nghiêm trọng 

Khả năng xảy 
ra 

Giải pháp giảm 

thiểu 

An toàn 
 

Dễ bị tai nạn 
nghề nghiệp  

trong suốt qua 
trình tập huấn 
cho học viên và 
giáo viên  

Thấp Thấp Mặc đồ bảo hộ  
Theo các quy 
định và hướng 
dẫn trong suốt  

quá trình tập 
huấn  

Vấn đề kỹ thuật 
 

Không đủ kiến 

thức mới và 
trình độ kỹ 
thuật để thực 
hiện các hoạt 

động tập huấn  

Vừa Thấp Cập nhật kiến 

thức mới thông 
qua hội nghị, 
chương trình 
trao đổi  và các 

dự án 

Nguồn lực con 

người 

Thiếu giáo viên 
 

Vừa Thấp Hợp tác với các 

chuyên gia từ 

các đối tác khác  

Tài chính 
 

Hết kinh phí, 
kinh doanh 
không thành 
công, không có 
kinh phí để sử 
dụng  
 

Vừa Thấp Xin tài trợ từ các 
nguồn khác và 

thu học phí từ 
hoạt động tập 
huấn, tận dụng 

sinh viên làm trợ 
giảng 

 

4 MỤC ĐÍCH 

Mục đích: Trở thành Trung tâm Đào tạo về quản lý rác thải rắn  đứng đầu ở Miền Trung Việt Nam 

và cả nước nhằm hướng đến bảo vệ môi trường. 

Mục tiêu 

Hỗ trợ đội ngũ giảng dạy của trường làm mới và cập nhật các bài giảng về QLRTR cho bậc đại học 

và cao học; 

Hỗ trợ đội ngũ cán bộ trường tổ chức các khóa tập huấn hoặc phát triển các sản phẩm giáo dục phi 

chính thống về QLRTR; 

Phát triển các nghiên cứu chất lượng cao về  QLRTR để đáp ứng nhu cầu thị trường lao động; 

Trở thành một thành viên trong mạng lưới về nghiên cứu QLRTR ở cấp quốc gia, cấp vùng và quốc 

tế. 
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5 TẬP HUẤN VÀ/HOẶC DỊCH VỤ CUNG CẤP 

Chiến lược dài hạn cho hoạt động tập huấn và các dịch vụ cung cấp bởi Trung tâm Đào tạo HUAF 

bao gồm: 

 Làm mới và cập nhật các bài giảng liên quan đến QLRTR cho chương trình bậc đại học và 

cao học 

 Cung cấp các khóa đào tạo nghề về QLRTR và các sản phẩm giáo dục phi chính thống để 

đáp ứng nhu cầu xã hội 

 Cung cấp các dịch vụ tư vấn và đánh giá cho các dự án trong nước và quốc tế liên quan đến 

QLRTR 

 Tổ chức tập huấn, các buổi học thuật và hội nghị 

 Quản lý và thực hiện các dự án về QLRTR 

 Kết nối các bên liên quan để xây dựng mạng lưới liên kết về QLRTR 

Chúng tôi sẽ tập trung tổ chức một khóa tập huấn với các thông tin sau khi Trung tâm Đào tạo 

HUAF bắt đầu khởi động trong suốt thời gian thực hiện dự án SWAP: 

Tên khóa tập huấn:  

“Sử dụng rác thải nông nghiệp để sản xuất phân hữu cơ cho canh tác cây trồng”  

Mục đích:  nâng cao kiến thức để làm thế nào tái chế rác thải nông nghiệp thành sản phẩm có giá 

trị. 

Thời gian:  2 ngày. 
 Địa điểm: Phòng họp chính và trại thực hành thuộc Bộ Môn Khoa học Cây trồng và 

Trung tâm Nghiên cứu & Dịch vụ Nông nghiệp  thuộc HUAF.  

 Nhóm đối tượng: Giảng viên và sinh viên của khoa, các hộ gia đình mà quan tâm đến 

việc làm phân hữu cơ từ rác thải cung cấp cho cây trồng. 

Nội dung: 

 Lý thuyết: Tổng quan và thực trạng việc sử dụng rác thải nông nghiệp ở Việt Nam. 

 Lý thuyết:  Nguyên lý và Phương pháp làm thế nào để sử dụng rác thải nông nghiệp thành 

phân hữu cơ 

 Lý thuyết:  Làm thế nào để sử dụng phân hữu cơ vào canh tác cây trồng  

 Thực hành trên đồng ruộng, chuẩn bị thực hành, phân loại rác thải để tạo ra phân hữu cơ 

 Thực hành trên đồng ruộng, thực hành làm thế nào để sử dùng rác thải thành thành phân hữu 

cơ 

 Thực hành trên đồng ruộng, thực hành làm thế nào để ứng dụng phân hữu cơ từ rác thải nông 

nghiệp cho canh tác cây trồng 

Hoạt động:  

Chúng tôi sẽ hoàn thành mục đích đã đề cập trên thông qua các hoạt động sau: 

 Tập huấn – tổ chức 1-2 chương trình tập huấn mỗi năm cho Giảng viên và sinh viên của khoa, 

các hộ gia đình mà quan tâm đến việc làm phân hữu cơ từ rác thải cung cấp cho cây trồng. 
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 Tư vấn – cung cấp các dịch vụ tư vấn và hướng nghiệp để hỗ trợ Giảng viên và sinh viên của 

khoa hoặc các hộ gia đình để tái chế rác thải nhằm giảm thiểu ô nhiễm môi trường và tăng thu 

nhập cũng như góp phần vào việc canh tác nông nghiệp hữu cơ. 

Cơ cấu tổ chức, vai trò, trách nhiệm và chức năng trong vận hành Trung tâm Đào tạo  

Đơn vị chịu trách nhiệm chính: Main responsible organization: Bộ Môn Khoa học Cây trồng, 

Trường Đại học Nông Lâm Huế. 

Management representative: ThS. Lê Thị Thúy Hằng (Chuyên viên chính Phòng Khoa học, Hợp 

tác Quốc tế & Trung tâm thông tin thư viện) 

Giáo viên :  GS.TS. Hoàng Thị Thái Hòa (Trưởng nhóm) 

 PGS.TS. Trần Thanh Đức (Giảng viên) 

 TS. Vệ Quốc Linh (Giảng viên) 

 TS. Lê Đình Huy (Giảng viên) 

 TS. Lê Ngọc Phương Quý (Giảng viên) 

 Chuyên gia từ Công ty Cổ phần  VIPESCO (Người hướng dẫn) 

 01 NCS và 2 học viên cao học  (Trợ giảng) 

Partner: Chuyên gia từ Công ty Cổ phần  VIPESCO sẽ hỗ trợ về kỹ thuật trong việc tái chế rác thải 

nông nghiệp thành phân hữu cơ và đề xuất đổi mới sáng tạo mô hình kinh doanh từ rác thải rắn. 

Địa điểm: Phòng họp SWAP tại HUAF. 

Cơ sở vật chất: phòng tập huấn, máy tính và màn hình. Thiết bị được tài trợ từ dự án SWAP sẽ 

được lắp đặt. 

Ghi chú: Sau mỗi khóa tập huấn, người học sẽ được cấp giấy chứng nhận có logo của HUAF, dự án 

SWAP và Eramus+. 

 

6 NGUỒN LỰC ĐƯỢC YÊU CẦU 

Thiết bị: thiết bị được tài trợ từ dự án SWAP sẽ được lắp đặt và thiết bị sẵn có từ HUAF. 

Nguyên vật liệu:  Rác thải nông nghiệp từ đồng ruộng, vườn, trang trại  hoặc từ hộ gia đình được 

thu gom bởi Trung tâm Nghiên cứu & Dịch vụ Nông nghiệp và sinh viên của trường. 

Cơ sở vật chất: một phòng tập huấn, 1 máy tính và màn hình (thuộc Bộ môn Khoa học Cây trồng) 

và 1 phòng thì nghiệm để thực tập (Trung tâm Nghiên cứu & Dịch vụ Nông nghiệp thuộc HUAF). 

Nguồn lực con người: Đội ngũ giảng dạy có kỹ năng chuyên môn là cán bộ giảng viên và nghiên 

cứu viên từ HUAF và nghiên cứu sinh/học viên cao học. 

Hộ trợ tài chính: Các nhà tài trợ từ các tổ chức trong nước và quốc tế, các tổ chức phi chính phủ 

và doanh nghiệp tư nhân; học phí hàng năm từ sinh viên đại học và học viên cao học, học phí tập 

huấn từ người học. 
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7 KẾ HOẠCH KINH DOANH 

Các hoạt động 
chính 

Đối tượng Thời gian Kênh thông 
tin 

Sản phẩm đầu 
ra 

Bài giảng về 
QLRTR cho bậc 
đại học  

Sinh viên đại học 
 

Kỳ 1: Tháng 9-12 
Kỳ 2: Tháng 1-6 
Kỳ 3: Tháng 7-8 

Trang web 
HUAF 
Mạng xã hội 

40 sinh viên 
hoàn thành 
khóa học/năm 

Bài giảng về 
QLRTR cho bậc 
Cao học 

Học viên Cao 
học 
 

Kỳ 1: Tháng 9-12 
Kỳ 2: Tháng 1-6 
Kỳ 3: Tháng 7-8 

Trang web 
HUAF 
Mạng xã hội 

10 học viên cao 
học hoàn thành 
khóa học/năm 

Khóa đào 

tạo/tập huấn 

nghề  

Doanh nhiệp, 

Sinh viên tốt 

nghiệp 

3 tháng 1 lần  (dựa 

vào nhu cầu thực tế 

của xã hội) 

Trang web 
HUAF 
Mạng xã hội 

03-04 khóa học 
and 30-40 
người học hoàn 
thàn khóa học 

Các sản phẩm 
giáo dục không 
chính thống 

Công nhân, 
Cộng động 
Học sinh,... 

6 tháng 1 lần  (dựa 
vào nhu cầu thực tế 
của xã hội) 

Trang web 
HUAF 
Mạng xã hội 

01-02 sự kiện  
hoặc 01-02 sản 
phẩm/năm 

Dịch vụ tư vấn; 

các dự án 
nghiên cứu và 

phát triển; các 
hoạt động khác 

Các tổ chức phi 

chính phủ, các 
nhà tài trợ quốc 

tế và trong nước  
... 

Mỗi năm 
 

Trang web 
Mạng xã hội 

1 đề xuất dự án 

được chấp nhận 
HOẶC 01 hợp 

đồng tư vấn 
/năm  

 

8 CHỈ SỐ THÀNH CÔNG  

Sự thành công của Trung tâm Đào tạo HUAF sẽ được xem xét theo các tiêu chí dưới đây: 

 Số lượng sinh viên bậc đại học và học viên cao học đăng ký học; 

 Số lượng người học tham gia tập huấn; 

 Số lượng khóa tập huấn được tổ chức; 

 Số lượng dự án nghiên cứu và phát triển được phê duyệt bởi các tổ chức quốc tế và trong nước 

hay các tổ chức phi chính phủ; 

 Số lượng các hoạt động dịch vụ tư vấn được triển khai; 

 Phản hồi của người học sau tập huấn. 

 

9 KẾ HOẠCH GIÁM SÁT VÀ ĐÁNH GIÁ 

Việc giám sát và đánh giá sẽ được dùng như là một công cụ để điều hành công tác quản lý Trung 

tâm Đào tạo HUAF một cách hiệu quả. 
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Việc vận hành Trung tâm Đào tạo HUAF sẽ được giám sát hàng tháng và được đánh giá 6 tháng 

một lần bởi các thành viên dự án HUAF. 

Báo cáo giám sát và đánh giá sẽ được gửi đến Ban Quản lý Trung tâm Đào tạo HUAF, Ban Quản lý 

dự án SWAP, cố vấn HUAF và các nhà tài trợ. 

Hơn nữa, bảng đánh giá sẽ được cung cấp cho người học và người dạy để đánh giá về khóa học. Sự 

lựa chọn câu trả lời sẽ có các thang điểm khác nhau để chỉ ra mức độ đồng ý cho mỗi câu hỏi. Nội 

dung các câu hỏi sẽ liên quan đến cơ sở vật chất lớp tập huấn, thời gian tập huấn, chủ đề tập huấn, 

tài liệu tập huấn, trang thiết bị và các đề xuất. Bảng đánh giá cho người học và người dạy sẽ được 

cung cấp vào cuối khóa học và sẽ đánh giá tính bền vững của khóa học. Kết quả đánh giá sẽ được 

trình lên Ban Quản lý Trung tâm Đào tạo HUAF và Ban Quản lý dự án 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  

DISCLAIMER 

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.  

This document may contain material, which is the copyright of the SWAP Consortium parties, 

and may not be reproduced or copied without permission. All SWAP Consortium parties have 

agreed to full publication of this document. The commercial use of any information contained in 

this document requires a license from the owner of that information. 

Neither the SWAP Consortium as a whole, nor a certain party of the SWAP Consortium warrant 

that the information contained in this document is capable of use, nor that use of the information 

is free from risk, and does not accept any liability for loss or damage suffered by any person using 

this information. 
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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, Vietnam 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 
during the training -> 
injury for 
trainees/trainers 

Low Low  - All trainees must follow the 
regulation and guide during the 
training 
- Protection gears are equiped 

Technical 
problems 

Equipment broke Medium Low - Collaboration with equipment 
suppliers for good technical 
support  
- Regularly maintain equipment 

Human 
resources 

Lack of trainers Medium Low -Reduce conflicts of time for 
trainers 
-Connect with experts from 
partners  

Financial Over budget, Business 
failure, or non-
availability of funding. 

Medium Low Asking for sponsorship from 
other sources and collect some 
training fees, use student 
assistant for training 



 

Page | 6 – TUAF – 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. 

 

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 

audience 
Tentative 
schedule 

Provide practical skills training 
programs for students 
1.Biochar in agricultural waste 
treatment 
2.Ultilization of EM products in 
organic waste treatment 

Half a day each 
Undergraduate 
and graduate 
Students 

March-April 
2023 

Deploying research and projects  

Undergraduate 
and graduate 
Students; Faculty 
staff 

Every year 

Training certificate on request  
Students 
Anyone 

Depending on 
demand 

Connecting enterprises in 
training, graduate recruiting and 
jointly implementing solid waste 
projects 

 
Employers 
Students 

Every year 

 

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: 

Organic waste material can be 

collected from 

university/production areas by 

faculty and student 

Sponsors from both government 

organisations and private companies. 

Training fee from trainees. 

Financial support: 

- Solid waste Crushers 

- Biochar/AC Production  
Equipment (Incinerator) 
 

a training room, 

computer and 

projector  

Facilities: 

Human resource: 

Trainers are lecturers from 

Faculty of Environment and 

graduate students. 
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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           

- public donor 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 

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

 The M&E reports will be available to TUAF training hub management, SWAP committees, 

TUAF executives, and funders. 

 PROJECT SUMMARY INDICATORS MEANS OF VERIFICATION 

Goal 
Capacity building in 
waste management and 
treatment 

- Numbers of trainees  
- Evaluation after the 

trainings 

Comparison of pre-training 
and post-training tests 

Outcome 
- Improved knowledge 

and skills in waste 
management 

- Test results after 
training 

Pre-training and post-
training survey 

Output 

- Training on waste 
classification 

- Training on biochar 
production 

- Training on 
composting 

- Scientific research 
activities/projects 
funded/submitted 

− Number of trainees 
complete trainings 

− Number of 
scientific research 
and number of 
students, staff 
joined in research 

− Training hub attendance 
records 

− List of scientific research 

Activities 

- Provide at least 1 
training course 
during the SWAP 
programme 

Number of trainings 
provided during SWAP 
programme 

Training hub records 
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lập Trung tâm đào tạo 

Từ viết tắt dự án SWAP 

Gói công việc 4 

Sản phẩm nộp D4.4: Nghiên cứu khả thi về việc thành lập Trung tâm đào 

tạo 

Khách hàng tiềm năng có thể 
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TUAF 

Loại hình Báo cáo 

Mức độ phổ biến Bảo mật 

Ngày giao hàng theo hợp đồng ĐIỀN – M21 (15/09/2022) 

Ngày gửi thực tế 09/12/2022 
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Phiên bản 

Phiên bản Ngày Tác giả chính Tóm tắt các bản cập 

nhật 

1 09/09/2022 Trương Thị Ánh Tuyết - 
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TÓM TẮT 

Báo cáo này được lập từ nghiên cứu khả thi của trung tâm đào tạo dự kiến được tổ chức tại Trung 
tâm Môi trường Tài nguyên Miền núi và Khoa Môi trường, Trường Đại học Nông Lâm Thái 
Nguyên. Phân tích nhu cầu chỉ ra rằng Chất thải rắn đô thị ( MSW ) là một trong những vấn đề đáng 
lo ngại gây ra các tác động môi trường thường xuyên, các vấn đề sức khỏe con người và cản trở sự 
phát triển kinh tế . Tỷ lệ CTRSH ngày càng tăng đã tạo áp lực buộc các thành phố phải có đủ kỹ 
thuật tiên tiến, điều kiện kinh tế , nhân lực để thu hồi, tiêu hủy và xử lý CTRSH theo hướng thân 
thiện với môi trường. Với mục tiêu cải thiện xử lý chất thải (xử lý 90% chất thải đô thị vào năm 

2025 và 100% vào năm 2050), Việt Nam cần có luật pháp và giải pháp đồng bộ để nâng cao nhận 
thức cộng đồng trong việc phân loại rác thải và nâng cao năng lực cho đội ngũ kỹ thuật viên, cán 
bộ quản lý trong lĩnh vực này. Do đó, trung tâm đào tạo này sẽ thu hút sự tham gia của các bên liên 

quan nhằm xây dựng kỹ năng chuyên môn về quản lý chất thải cho sinh viên, nhân viên, tạo điều 
kiện cho các hoạt động nâng cao nhận thức cộng đồng và thúc đẩy sự đồng thuận giữa các bên liên 
quan trong việc đào tạo và thực hiện quản lý chất thải. Báo cáo sẽ trình bày các hoạt động dự kiến, 
ngân sách, tổ chức và các phương pháp giám sát, đánh giá để duy trì tính bền vững của trung tâm 
đào tạo. 

TỪ KHÓA 
Trung tâm đào tạo TUAF; phân loại chất thải, than sinh học, xử lý chất thải  

TUYÊN BỐ TỪ CHỐI 
Sự hỗ trợ của Ủy ban Châu Âu đối với việc sản xuất ấn phẩm này không cấu thành sự chứng thực 

nội dung chỉ phản ánh quan điểm của các tác giả và Ủy ban không chịu trách nhiệm về bất kỳ việc 

sử dụng nào có thể được thực hiện từ thông tin trong đó. 

Tài liệu này có thể chứa tài liệu, là bản quyền của các bên trong SWAP Consortium, và không được 

sao chép hoặc sao chép mà không được phép. Tất cả các bên của SWAP Consortium đã đồng ý 

xuất bản đầy đủ tài liệu này. Việc sử dụng thương mại bất kỳ thông tin nào trong tài liệu này cần 

phải có giấy phép của chủ sở hữu thông tin đó. 

Cả Hiệp hội SWAP nói chung cũng như không một bên nào đó của Hiệp hội SWAP đảm bảo rằng 

thông tin trong tài liệu này có khả năng sử dụng, cũng như việc sử dụng thông tin đó là không có 

rủi ro và không chịu bất kỳ trách nhiệm pháp lý nào đối với mất mát hoặc hư hỏng bị ảnh hưởng 

bởi bất kỳ người nào sử dụng thông tin này. 

NHÌN NHẬN 

Tài liệu này thuộc sản phẩm của dự án SWAP. Dự án này được đồng tài trợ bởi Chương trình 

Erasmus+ của Liên minh Châu Âu theo lời kêu gọi đề xuất EAC / A02 / 2019 và mang dự án số 

618723-EPP-1-2020-1-DE-EPPKA2-CBHE-JP. 
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1. Phân tích nhu cầu  
Ở hầu hết các quốc gia trên thế giới, chất thải rắn đô thị ( MSW ) là một trong những vấn đề đáng lo 

ngại gây ra những tác động thường xuyên đến môi trường, ảnh hưởng đến sức khỏe con người và cản 

trở sự phát triển kinh tế . Tỷ lệ CTRSH thải ra môi trường cao là hệ quả của sự gia tăng dân số mạnh, 

tốc độ đô thị hóa nhanh, đời sống người dân được cải thiện rõ rệt dẫn đến phát sinh khoảng 1,3 tỷ tấn 

CTRSH mỗi năm. Theo báo cáo của Liên hợp quốc (LHQ), có khoảng 6,3 tỷ dân thành thị vào năm 2050, 

trong đó tăng tới 90% ở các khu vực đô thị châu Phi và châu Á. Điều này sẽ dẫn đến một số lượng lớn 

các thành phố của các nước đang phát triển không có đủ kỹ thuật tiên tiến, điều kiện kinh tế và nguồn 

nhân lực để thu hồi, tiêu hủy và xử lý CTRSH theo hướng thân thiện với môi trường. 

Theo thống kê của Cục Năng lượng tái tạo (Tổng cục Năng lượng - Bộ Công Thương , Việt Nam ), với 

dân số hơn 93 triệu người, hàng năm, trung bình lượng chất thải phát sinh ở Việt Nam là gần 35.000 

tấn chất thải rắn sinh hoạt đô thị và 34.000 tấn chất thải sinh hoạt nông thôn. Dự báo đến năm 2025, 

tỷ lệ phát sinh chất thải rắn sinh hoạt tăng 10-16% / năm. 

Tuy nhiên , khoảng 85% lượng rác thải hiện nay ở Việt Nam đang được xử lý chủ yếu bằng công nghệ 

chôn lấp , không những gây lãng phí mà còn tốn nhiều đất và gây ô nhiễm môi trường nghiêm trọng . 

Trong số 1.000 bãi chôn lấp, chỉ có dưới 20% là hợp vệ sinh. Phần lớn CTRSH chưa được phân loại tại 

nguồn. Nhiều bãi rác không hợp vệ sinh đã là nguồn gây ô nhiễm môi trường, ảnh hưởng đến sức khỏe 

cộng đồng xung quanh.  

Hiện tại, Việt Nam đang đặt mục tiêu 90% xử lý rác thải đô thị vào năm 2025 và 100% vào năm 2050. 

Để đạt được mục tiêu này, Việt Nam cần có luật pháp toàn diện. Việc nâng cao nhận thức cộng đồng 

trong việc phân loại chất thải và nâng cao năng lực cho đội ngũ kỹ thuật viên và các nhà quản lý trong 

lĩnh vực này là cần thiết. Do đó, trung tâm đào tạo này sẽ có sự tham gia của các bên liên quan trong 

quá trình ra quyết định để lựa chọn một loạt các trung tâm đào tạo nhằm nâng cao kỹ năng chuyên 

môn về quản lý chất thải cho sinh viên, nhân viên, tạo điều kiện cho các hoạt động nâng cao nhận thức 

cộng đồng và thúc đẩy sự đồng thuận giữa các bên liên quan trong khóa đào tạo và thực hiện quản lý 

chất thải. 

2. Phân tích rủi ro 

CHỦ ĐỀ RỦI 
RO 

MÔ TẢ RỦI RO BAO 
NHIÊU 

LIKELIHOOD Các biện pháp giảm thiểu 

Sercurity Tai nạn có thể xảy ra trong 
quá trình đào tạo -> chấn 
thương cho người tập / huấn 
luyện viên 

Thấp Thấp  - Tất cả học viên phải tuân 
thủ các quy định và hướng 
dẫn trong quá trình đào tạo 
- Bánh răng bảo vệ được 
trang bị 

Sự cố kỹ 
thuật 

Thiết bị bị hỏng Vừa 
phải 

Thấp - Hợp tác với các nhà cung 
cấp thiết bị để được hỗ trợ 
kỹ thuật tốt 
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- Thường xuyên bảo dưỡng 
thiết bị 

Nguồn nhân 
lực 

Thiếu giảng viên Vừa 
phải 

Thấp - Giảm xung đột về thời gian 
cho giảng viên 
- Kết nối với các chuyên gia 
từ các đối tác 

Tài chính Vượt quá ngân sách, Thất bại 
trong kinh doanh hoặc không 
có nguồn tài chính. 

Vừa 
phải 

Thấp Yêu cầu tài trợ từ người 
khác nguồn và thu một số 
học phí đào tạo, sử dụng 
trợ lý sinh viên để đào tạo 

 

3. Mục tiêu  

 Nâng cao năng lực và kỹ năng thực hành cho giảng viên, sinh viên và cán bộ làm công tác quản 

lý chất thải rắn, chú trọng hơn đến chất thải hữu cơ 

 Thúc đẩy các hoạt động nghiên cứu liên quan đến quản lý chất thải rắn 

 Kết nối với các doanh nghiệp, cơ quan quản lý nhà nước và các chuyên gia trong các cơ sở đào 
tạo trong và ngoài nước 

 

4. Đào tạo và / hoặc các dịch vụ được cung cấp  

Đào tạo / dịch vụ 
Khoảng thời 

gian 
Khán giả mục 

tiêu 
Lịch trình dự kiến 

Cung cấp các chương trình đào tạo 

kỹ năng thực tế cho sinh viên 
1. Than củi trong xử lý chất thải 

nông nghiệp 

2. Sử dụng các sản phẩm EM trong 
xử lý chất thải hữu cơ 

Một nửa ngày 
 

Một nửa ngày 

Sinh viên đại học 
và sau đại học 

 
Tháng 3 đến 
tháng 4 năm 
2023 

Triển khai các nghiên cứu và dự án  

Sinh viên Đại học 
và Cao học; Đội 

ngũ giảng viên 

Mỗi năm 

Chứng chỉ đào tạo theo yêu cầu  
- Sinh viên 
- Bất cứ ai 

Tùy theo nhu 
cầu 

Kết nối các doanh nghiệp trong đào 

tạo, tuyển dụng tốt nghiệp và cùng 
thực hiện các dự án chất thải rắn 

 
- Người sử dụng 

lao động 
- Sinh viên 

Mỗi năm 
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5. Cơ cấu, vai trò, trách nhiệm trong các cơ quan 
quản lý và quy trình hoạt động 

Đơn vị chịu trách nhiệm chính: Trung tâm Môi trường Tài nguyên Miền núi và Khoa Môi trường, 
TUAF 

Đại diện lãnh đạo : TS. Trương Thị Ánh Tuyết 

Huấn luyện viên: PGS.TS Đặng Văn Minh (Trưởng nhóm) 
PGS. PGS.TS Đỗ Thị Lan (Tập huấn viên ) 

TS Nguyễn Thanh Hải (Tập huấn viên) 
TS Nguyễn Duy Hải (Tập huấn viên) 
TS Trần Thị Phả (Tập huấn viên) 

TS Trần Hải Đăng (Tập huấn viên) 
1 Tiến sĩ và 2 học viên Cao học (Trợ giảng) 

Đối tác: Các chuyên gia từ công ty EJC, Viện Kỹ thuật và Công nghệ Môi trường sẽ hỗ trợ kỹ thuật 
vận hành máy, đào tạo và sử dụng sinh viên tốt nghiệp. 

 

6. Cơ sở 

Đối với trung tâm đào tạo TUAF, các phòng đào tạo, phòng thí nghiệm, máy tính, máy chiếu và hệ 
thống CNTT được đặt tại phòng thí nghiệm của Khoa Môi trường, TUAF. Tất cả thiết bị và dụng cụ 
phòng thí nghiệm bao gồm thiết bị hiện có và thiết bị từ ngân sách SWAP sẽ được sử dụng trong 
quá trình đào tạo. 

 

7. Tài nguyên cần thiết 

  

 

 

 

 

Equipment: Material: 

Organic waste material can be 

collected from 

university/production areas by 

faculty and student 

Sponsors from both government 

organisations and private companies. 

Training fee from trainees. 

Financial support: 

- Solid waste Crushers 

- Biochar/AC Production  
Equipment (Incinerator) 
 

a training room, 

computer and 

projector  

Facilities: 

Human resource: 

Trainers are lecturers from 

Faculty of Environment and 

graduate students. 
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8. Kế hoạch kinh doanh (bao gồm chi phí tối 
thiểu dự kiến, các nguồn tài trợ và kế hoạch 
thu hồi ngân sách) 

Nguồn hỗ trợ: 

‒ Hỗ trợ từ trường đại học ( Điện nước ) 
‒ Trung tâm Tài nguyên Môi trường Miền núi 
‒ Tổ chức chính phủ và / hoặc các công ty tư nhân 
‒ Phí đào tạo 

 2023 2024 2025 2026 2027 

DOANH THU           

R1. Nhà tài trợ / nhà tài công           

- nhà tài trợ công  1 2000 1500 1000 500 0 

- nhà tài trợ công 2 1000 1200 1200 1500 1500 

R2. Nhà tài trợ / nhà tài trợ tư nhân           

- nhà tài trợ tư nhân 1 1000 500 500 500 500 

- nhà tài trợ tư nhân 2 0 0 500 1000 1000 

R3. Phí từ người tham gia           

- số lượng người tham gia mục tiêu 20 50 100 100 100 

- phí trung bình 50 50 50 60 70 

- doanh thu dự kiến từ phí 1000 2500 5000 6000 7000 

TỔNG DOANH THU 5000 5700 8200 9500 10000 

CHI PHÍ           

C1. Chi phí trực tiếp           

- nhân viên chăm chỉ 4000 4200 4400 4600 4800 

- mua / thuê thiết bị 0 0 700 800 800 

- xúc tiến / giao tiếp 500 500 500 500 600 

- đi du lịch 100 100 200 200 300 

- hợp đồng phụ 1000 1500 2000 2000 2500 

C2. Những chi phí gián tiếp           

- cho thuê mặt bằng / dịch vụ dọn 

dẹp 0 200 250 250 250 

- sưởi ấm / làm mát 0 100 150 200 250 

- vật tư tiêu hao 0 50 50 50 50 

TỔNG CHI PHÍ 5600 6650 8250 8600 9550 

TỔNG MỨC ĐẦU TƯ YÊU CẦU 600 950 50 -900 -450 
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9. Các chỉ số thành công 

- Số lượng thực tập sinh 
- Số lượng đào tạo được cung cấp trong chương trình SWAP 

- Số lượng các hoạt động nghiên cứu và hợp tác 
- Phản hồi của học viên sau khi đào tạo 

 

10. Kế hoạch giám sát và đánh giá 

 Hoạt động của trung tâm đào tạo sẽ được giám sát và đánh giá hàng tháng qua mỗi học kỳ bởi 
các thành viên nhóm TUAF SWAP. 

 Các báo cáo M&E sẽ có sẵn cho ban quản lý trung tâm đào tạo TUAF , ủy ban SWAP, giám đốc 

điều hành TUAF và nhà tài trợ. 

 
TÓM TẮT DỰ ÁN CHỈ SỐ PHƯƠNG PHÁP ĐÁNH GIÁ 

Mục tiêu Nâng cao năng lực quản lý và xử 

lý chất thải 

- Số lượng học viên 

- Đánh giá sau đào tạo 

So sánh các bài kiểm tra trước đào 

tạo và sau đào tạo 

Kết quả - Nâng cao kiến thức và kỹ năng 

về quản lý chất thải 

- Kết quả kiểm tra sau 

đào tạo 

Khảo sát trước và sau đào tạo 

Đầu ra - Đào tạo về phân loại chất thải 

- Đào tạo về sản xuất than sinh 

học 

- Đào tạo về ủ phân hữu cơ 

- Các hoạt động / dự án nghiên 

cứu cụ thể được tài trợ / đệ 

trình 

- Số học viên hoàn thành 

khóa đào tạo s 

- Số lượng nghiên cứu 

khoa học và số lượng 

sinh viên, cán bộ tham 

gia nghiên cứu 

- Hồ sơ tham dự trung tâm đào tạo 

- Danh mục nghiên cứu khoa học 

Các hoạt 

động 

- Cung cấp ít nhất 1 khóa đào 

tạo trong chương trình SWAP 

Số lần đào tạo được 

cung cấp trong chương 

trình SWAP 

Hồ sơ trung tâm đào tạo 

 

Mỗi nghiên cứu sẽ bằng tiếng Anh và ngôn ngữ quốc gia, và sẽ tạo cơ sở để đạt được sự đồng thuận 

và cam kết của tất cả các cổ đông, nhà đầu tư, nhà tài trợ, những người sẽ “thiết lập” các Không 

gian (tìm phòng/tòa nhà, mua/thuê đồ nội thất và thiết bị, thuê nhân công…). 
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