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“
Abstract ]

The purpose of this research aimed to develop an empowerment evaluation model

on research management and university community engagement of Uttaradit Rajabhat
University (URU). Its process consisted of two parts: 1) to study the current status and the
way to develop the evaluation model by reviewing the related literature, observing the real
situation, conducting an in-depth interview and focusing group technique, 2) to develop
the evaluation model by designing the model and its accuracy which was validated by
19 experienced experts. The empowerment evaluation model impremented in research
management units (RMU) in URU, suitability and accuracy was evaluated by the sample RMU’
evaluation committees. The research data analyzed by employing content analysis,
frequency, percentage, mean and standard deviation.

The finding pointed out that, in URU, there was research management system and
sustainable mechanism, but there was not existing concrete evaluation model. An empower-
ment evaluation model needs to develop in order to accumulate more information that
supported further research management and university community engagement. The result
of development of an evaluation model found that the model (PIPOO) consisted of 5 main
factors: 1) Program design evaluation (P), 2) Input evaluation (1), 3) Process evaluation (P),
4) Output evaluation (O), and 5) Outcome evaluation (O), with 9 indicators. The experts had
a consensus that all dimentions of the PIPOO model were accurate and suitable, and it
implemented and upon evaluation, It accepted by the majority of the sample RMU’
self-evaluation committees in all dimension ranging from propriety, accuracy, utility, and

feasibility.

Keywords: Evaluation Model, Research Management, University Engagement
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Abstract ]

The objective of this research was to study factors that affected towards using

biodegradable food package restaurants in Mueang Chiang Mai District. The samples were
restaurant entrepreneurs who used or had used biodegradable food package. The research
was mix qualitative and quantitative research. The results showed that for those who had
used biodegradable food package, they decided to use it to comply with their customers’
preference, and that they were awared of the danger of using styrofoam or plastic packages.
They realised that the long-term benefits of their customers was worth the extra cost.
Biodegradable food package also created a good image for their business concerning customers’
health. For those who had not used biodegradable food package, Although they khown
danger of using styrofoam or plastic packages and benefits of using biodegradable food
package. Additionally, biodegradable food package was opaque so customers could not see
the food inside and it was more costly than styrofoam or plastic packages. In the future,
there will be more businesses producing and distributing biodegradable food packagine.
As a result, the price of biodegradable food package is lowered due to increased production.

As a result, restaurant entrepreneurs are more interested in using the packaging.

Keywords: Biodegradable Food Package, Restaurants in Mueang Chiang Mai District
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in Mae Tha Sub-district, Mae On District,
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Abstract )

The objective of this study was to analyze the possibility of biogas utilization in the
community setting: Mae Tha Sub-district, Mae On district, Chiang Mai, Thailand. The total

number of 1,500 households in Mae Tha Sub-district was used as population in this study.
The community capability in biogas production was evaluated. The potential of the biogas
utilization in terms of technicality and economics was analyzed using geographic information
system (GIS) and economic indicators. The results showed that Mae Tha commmunity was able
to produce biogas and was suitable to allocate biogas grid in the scale of 3,000 m’, with the
radius of grid less than 5 km. If Mae Tha community would like to produce biogas for sale,
the authors propose that the government may need to support about 30% of overall
investment so that the sale price is comparable to the LPG market price 23.78 THB/kg Also,
it was proposed that the support model may need to increase 5% yearly to maintain the

competitiveness with the LPG price and hence suitable for community utilization

Keywords: biogas, biogas grid, community energy, economics
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Introduction J

The Kingdom of Thailand has floated the liquefied petroleum gas (LPG) price, effective

since 1 August 2017 to allow the complete trade liberalization (Energy Policy and Planning
Office. 2017A). Before that time the retail price of LPG was flat at 20.49 THB per kg and the
price had been regulated for over 30 years (Energy Policy and Planning Office. 2017B). Currently
the LPG price in the world market is highly fluctuating. When comparing with the neighboring
countries, retail LPG price in Thailand was lower except for Malaysia (Traivivatana. 2017). The
different price of energy resource in each country depend on several factors including tax
measure, fund collection system, or energy price subsidies. Thailand and many neighboring
countries still have the subsidies, specifically, Thailand has LPG Fund to maintain the retail
price to avoid the adverse effect on the cost of living (Energy Policy and Planning Office.
2017C). The LPG production inside the country is decreasing, opposite to the higher demand
each year in Thailand (Energy Policy and Planning Office. 2015). This situation requires more
LPG import, which may destabilize the energy consumption in the future. Utilization of biogas
grid to substitute LPG consumption in the community with potential in biogas production
might be a reasonable alternative for energy security planning in Thailand.

Mae Tha Sub-district is an agricultural community that located in Mae On District, Chiang
Mai, Thailand. There are numerous number of livestock farms in Mae Tha consisting of dairy
cattle farms, beef cattle farms, and pig farms. Accordingly, there are huge amount of animal
manure that affects to environment and community members’ health. Therefore, utilization
of biogas grid by using animal manure in the community as substrate is an interesting alternative

to solve the problem.

Objectives J

1) To evaluate the potential of Mae Tha Sub-district, Mae On District, Chiang Mai,

in producing biogas
2) To analyze the possibility in utilization of biogas grid in Mae Tha Sub-district,
Mae On District, Chiang Mai
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Research Scope ]

Population The local community members in Mae Tha Sub-district, Mae On District,

Chiang Mai for 1,500 households and the 128 farmers owning livestock farms (dairy cattle
farms, beef cattle farms, and pig farms)

Content This study was divided into 2 parts, 1) Evaluation of potential in biogas
production from energy questionnaire and record on livestock farming; 2) Analysis of possibility
in utilization of community biogas grid in terms of techniques using GIS to determine the
suitability of community biogas grid location and in terms of economics using the following
economic variables: Net Present Value (NPV), Internal Rate of Return (IRR), Payback Period
(PP), and Cost of Energy (COE). Also, the sensitivity analysis was conducted under 4 scenarios:
when the government sector supports the fixed cost of 100%, 70%, 50% and 30%, to determine

the sale price rate if biogas grid was utilized in the community.

Research Methodology ]

The purpose of this study is to evaluate the potential of biogas production and

utilization of the community in Mae Tha Sub-district, Mae On District, Chiang Mai, using technical

and economic analysis as described below

1. Population and sample size
Community in Mae Tha Sub-district, Mae On District, Chiang Mai, for 1,500 households
and the farmers who own the livestock farms for 128 farms (dairy cattle farms, beef cattle

farms, and pig farms).

2. Research tools
2.1 Questionnaires for basic demographic information of the community sample
and information of energy consumption of the community sample.
2.2 Record form for livestock farm information to investigate and analyze the
characteristics of the community livestock farms.
2.3 Geographical information system to analyze the possible physical geo-location

of the community biogas grid in the community (Perpina-Castillo. 2016).
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3. Data acquisition processes

3.1 In this study, data was collected during 1-31 May, 2014.

3.2 Data collected in this study comprised of basic demographic information and
also the energy consumption information of the community, i.e. geography, climate, population
number, household numbers, occupation and characteristics. The energy consumption
information included electric bill, farming activity-related fuel bill, transportation fuel bill,
and cooking gas (LPG).

3.3 Data collection of livestock farms information using record form having livestock
farm information, farm characteristics, type of farm, number of livestock, dung waste

management, sales pattern, and geographic coordinate of the livestock farms.

4. Data analysis
4.1 Evaluation of potential in biogas production
1) Analysis of basic demographic information of the community was carried out
from the questionnaire to determine the community context and the characteristics of energy
consumption of the community.
2) Analysis of livestock farm information was carried out from the record form.
The raw data of the farm numbers, the livestock numbers, and the livestock production
system to determine the amount of the biogas possibly produced from the farms.
4.2 Analysis of possibility in utilization of community biogas
1) Analysis of technical possibility using GIS in order to collect farm coordinates
and analyzed for biogas grid characteristics (Lakota. 2013).
2) Analysis of economical possibility using the following economic variables:
NPV, IRR, PP, and COE.
3) Sensitivity analysis was conducted under 4 scenarios: when the government
sector supports the fixed cost of 100%, 70%, 50% and 30%, to determine the sale price rate

if biogas grid was utilized in the community.
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Results and discussion J

1. Evaluation of potential in biogas production

1.1 Analysis of basic demographic information of the community
The basic demographic information and energy consumption pattern of Mae
Tha Sub-district showed that it has population of 4,860 members, within 1,500 households.
The Mae Tha Sub-district has energy expenditure about 55 million THB per year, from electricity,
gasoline, and LPG. The average LPG usage is 0.2 kg/day/household.
1.2 Analysis of livestock farm information
From the study, the area survey having potential in producing renewable energy
has shown that Mae Tha Sub-district is the farming community. It has numerous livestock
farming including dairy cattle, beef cattle and pig farming. The researchers analyzed the biogas
potentially produced from these farms, as shown in Table 1, the number of livestock farms

and the capability of biogas production in Mae Tha Sub-district.

Table 1 The number of livestock farms and the capability of biogas production in Mae Tha

Sub-district
Livestock No. No. Biogas Biogas LPG
Farms (farms) (animals) tank size* produced* | equivalent*
(M) (M’/day) (kg/day)
Dairy cattle 60 1,865 3,000 1,500 690
Beef cattle 45 807 700 350 161
Pig 23 2,480 500 250 115
Total 128 5,152 4,200 2,100 966

*(National Science and Technology Development Agency. 2001)

The area survey of dairy cattle farming to characterize the farming pattern and
collect the farming coordinates had revealed the total farming area of dairy cattle for 113 Rais,
in which encompassing 60 farms, 1,865 dairy cattle, and 10 dung tanks. The farming pattern
was half-sheltered half-free-range in designated area. Altogether, the available dung
could be used in biogas grid system with the size of 3,000 m’. The biogas volume will be
1,500 m3/day or equivalent to LPG of 690 kg/day. From this information, therefore, Ma Tha
Sub-district community was capable of running biogas ¢rid for the community size of
1,500 households.
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2. Analysis of possibility in utilization of community biogas
2.1 Analysis of technical possibility using GIS

The geographic coordinates collection and GIS analysis of all farms to evaluate
the potential of the biogas grid installation has shown that the milk cattle farms are located
around the community setting area. The housing setting are condensed within the nearby
area, with the population of 1,500 households within the radius of 5 km. In order to design
and designate the installation location of the biogas system, the technical possibility was
analyzed for biogas grid utilization in Mae Tha Sub-district community. Also, from report on
development of biogas grid standard and the utilization potential of local biogas grid in
community and/or industry area, it was found that the suitable size of the biogas pipeline
system should be in the radius of 5 km, where the households are condensed within this
proximity. The biogas system should produce more than 2,000 m’of biogas to meet the
criteria of the suitability set by Energy Research and Development Institute-Nakornping Chiang
Mai University [ERDI-CMU] (2016).

Our study has shown that the distribution pattern of housing in Ma Tha
Sub-district was along the community main road and was condensed within the same area,
in the radius of no more than 5 km. This finding indicates that Ma Tha Sub-district is a suitable
community for biogas grid utilization. One possible approach in biogas system design to allow
sufficient amount for the community usage of 1,500 households is to designate one area
with the biogas well size of 3,000 m” and with radius of utilization for 5 km. The spot of the

biogas plant is shown in Figure 1.

Biogas plant with
3,000 m* §
capacity and 5
km radius

Figure 1 Milk cattle farm coordinates in Mae Tha Sub-district

and proposed designated area for community biogas well
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2.2 Analysis of economical possibility
The economical possibility was performed with the details as followings:
1) Investment Cost Analysis
The investment cost analysis of the community biogas grid with the size of
3,000 m°, for 1,500 households was divided to be fixed cost analysis, i.e. the cost able to
evaluate to money value without any change from usage, and variable cost, i.e. the cost able

to change due to usage. The details of analysis are shown in Table 2.

Table 2 Investment cost of biogas grid size of 3,000 m? for 1,500 households

Items cost (THB)
Fixed cost
1) Biogas well, size 3,000 m’ 15,000,000%*
2) Biogas quality improvement system, size 1,000 m*/day 14,000,000**
3) Biogas pipelines, for 1,500 households 24,000,000%*
4) Dung carriage truck, size 4,000 Liters, 1 truck 480,000
5) Labor cost for dung well, 50 well, 3,000 THB each 150,000
Total fixed cost 53,630,000
Variable Cost
1) Yearly maintenance (THB/year) 200,000
2) Gasoline (THB/year) (Increase 2%/year) 180,000
3) Personnel (Increase 3%/year)
- Executive, 1 person (THB/month) 18,000
- Finance officer, 1 person (THB/month) 15,000
- Technical officer, 1 person (THB/month) 15,000
- Mechanic, 1 person (THB/month) 15,000
- Truck driver, 1 person (THB/month) 8,000

** Cost of biogas well, biogas quality improvement system, and biogas pipelines were calculated according to biogas
grid system developed by Energy Research and Development Institute-Nakornping, Chiang Mai University
(ERDI-CMU. 2015)

2) Benefit analysis
Benefit analysis of biogas erid for the project period of 20 years has
demonstrated the return of investment from the biogas selling to the community with

the biogas size of 3,000 m’ and production capability of 1,500 m’to be 750 kg/day of biogas
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after quality improvement process or to be equivalent to 637.50 kg/day of LPG or about
600 kg/day (Energy Research and Development Institute-Nakornping Chiang Mai University
[ERDI-CMU]. 2015).
3) Economic analysis
Economic analysis of biogas grid in the case area of Mae Tha Sub-district,
Mae On District, Chiang Mai, has the requirements as followings:
- Biogas grid system of 3,000 m’ for delivering biogas to the community
member of 1,500 households.
- The biogas production yield, equivalent to 600 kg of LPG.
- Given discount rate (r) to be 7% (average minimum loan rate (MLR) of Bank
of Thailand was 6.95%) (Bank of Thailand. 2017).
- Project duration was 20 years.
- Investment cost of the community was 100%.
Economic Analysis has given the results of 5 indicators: NPV, IRR, PP and COE

as shown in Table 3.

Table 3 Economic analysis of biogas grid

Indicators Results
Net Present Value (NPV) 44,477,329 THB
Internal Rate of Return (IRR) 7.00 %
Payback period (PP) 9.00 vyears
Cost of energy (COE, kg (LPG equiv.)) 17.21 THB

From the estimation of investment cost and return of investment under the
requirements mentioned above, the sale rate of biogas equivalent to LPG was given to be
32.25 THB/kg and increase rate of 5% per year.

2.3 Project sensitivity analysis

From the economic analysis of the community biogas grid, it was found that
if the community invested for 100%, it would have to sell biogas equivalent to LPG in the
price no less than 32.17 THB/kg, and with the increasing sale rate of 5% per year. Given the
situation of the current market price of LPG, which is 28 THB/kg, the LPG price seems to
increase according to the market mechanism in the world. The sensitivity analysis of the
community biogas grid recognizes the importance of the constantly increased sale rate of

LPG and the problem of energy shortage in the future. Therefore, the government sector
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should have a policy in supporting and empowering the utilization of renewable energy
in the community. It could be a partial subsidy, and the author propose the following
models:

Scenario 1: when the government sector support fixed cost for 100% (only
biogas grid system and not the management cost)

Scenario 2: when the government sector support fixed cost for 70% (only biogas
grid system and not the management cost)

Scenario 3: when the government sector support fixed cost for 50% (only biogas
grid system and not the management cost)

Scenario 4: when the government sector support fixed cost for 30% (only biogas

grid system and not the management cost)

Table 4 Economic analysis of biogas grid when the government sector supports the budget
for 100, 70, 50 and 30%

Project sensitivity analysis
Indicators
Scenario 1 Scenario 2 Scenario 3 Scenario 4
NPV (THB) 1,369,942 14,286,325 22,892,658 31,498,990
IRR (%) 7.00 7.00 7.00 7.00
PP (year) 1.00 7.00 8.00 8.00
COE (THB)/kg (LPG equiv.) 4.94 8.62 11.07 13.53

From the estimation of investment cost and return of investment under the condition
of Scenario 1, 2, 3, and 4, given IRR > 7%, the results showed that the community have
to assign the buying-selling rate of the biogas equivalent to LPG to be no less than
4.25, 12.62, 18.20, and 23.78 THB/kg, and increase 5% per year.

BN . . .
@ Discussion and conclusion

The possibility of biogas grid utilization in Mae Tha Sub-district, Mae On District,

Chiang Mai, Thailand, is suitable both technically and economically. The study used GIS
to analyze the location of the biogas grid and the finding was in agreement with the study
of Kamching (2017). The model is the installation of the centralized biogas system with the

size of 3,000 m’ and equipped with gas quality improvement system to yield biogas, which
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is the most resemble to LPG. The pipeline radius is no more than 5 km for 1,500 households.
The economic analysis suggests that if given the community investment for 100%, the biogas
selling price will be more than the LPG market price. Therefore, to initiate the community
to increase energy usage from biogas, the government sector should support the investment
cost of no less than 30% of the fixed cost. The government should support the budget for
studying the strategy to decrease the cost of biogas well, the standard of the quality
improvement system for biogas, and the pipeline. These factors and also the promotion of
the market competition will allow the government sector to use less budget in supporting
the biogas grid. In addition, our result is in agreement with the finding of Thanarak (2017) that
the supportive factors from the government sector in producing biogas affected the decision
making of the people in choosing the biogas for household commodity. Using renewable
energy like biogas in this case study, in the aspect of energy strategy, will therefore strengthen

the energy security and decrease the energy crisis of the country.

Suggestions ]

1) There should be the study of biogas grid system management to sustain the operation

2) There should be the study of the community stakeholders, e.g. the biogas users,
the farm owners, and the LPG retailers.

3) There should be the study of the biogas management when the biogas is not enough
or over supplied in the community.

4) The economic analysis in this study based on current average minimum lone rate
(MLR) of Bank of Thailand. If there is the increasing of MRL exceed 7%, it may affect to

economic value of the project.
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Abstract ]

This research aims to develop product from Applied Teenjok pattern of Thai Phuan

eCQye

people. The sample group was 30 members of weaving group and 3 places of business
obtained by using purposive sampling, as well as 169 consumers and tourists visiting Hadsiew
Sub-district, Si Satchanalai District, Sukhothai Province within 3 months. Research tools were
interview form on Teenjok pattern and Teejok fabric product, questionnaire responded by
the experts on appropriateness of product design from applied Teenjok pattern of Thai Phuan
people in Hadsiew Sub-district Municipality, Si Satchanalai District, Sukhothai Province,
questionnaire on satisfaction of consumers towards product development from applied
Teenjok fabric of Thai Phuan people in Hadsiew Sub-district Municipality, Si Satchanalai District,
Sukhothai Province, and Textile Test. Statistics used in this research were mean and Standard
Deviation.

The results revealed that the former bag design had the problem on usability because
Teenjok pattern’s surface was not plane surface therefore some threads may attach with
other things while being used due to behaviors on touching and rubbing of consumers leading

to torn and scaly pattern with paler color that is inconvenient for using. In addition, since
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the cost of former design causes expensive price of this bag product, it could be distributed
in specific group. As a result, the researcher had an idea to develop product by weaving local
cotton, i.e., cotton dyed from natural fermented mud, with artificial cotton in different
proportion. Subsequently, woven was tested to have property of resistance to rubbing and
softness caused by light. It was found that woven fabric with 70% of artificial cotton threads
and 30% of threads of cotton dyed from natural fermented mud. This fabric turned to have
the highest level for resistance against rubbing and softness caused by lisht and it is made
as bags under the concept of “Kued Hu” integrated with design trend obtained from 2017
Textile Trend Report Spring/Summer. The bag product is designed into 3 styles before being
evaluated by 3 experts on bag product designed and developed from applied Teenjok fabric.
It was found that appropriateness of the first design was in the highest level on bag shape.
Subsequently, satisfaction of consumers towards bag product developed from applied Teenjok
fabric of Thai Phuan people was obtained from questionnaire responded by consumers.
It was found that satisfaction on the first design of bag product from applied Teenjok pattern
of Thai Phuan people was in high level. When considering on each item, it was found that
satisfaction on modernity was in the highest level while satisfaction on cost was in high level,
i.e., after developing bag design from applied Teenjok pattern, the cost of this product was
reduced from average amount of 1,575-2,275 baht to be 700-1,050 baht considered to be

lower by 45% from former cost.

Keywords: artificial cotton, cotton dyed from natural fermented mud, product from applied

Teenjok pattern of Thai Phuan people, Kued Hoo
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"
Abstract ]

The objective of this research was to assess the status and potential of organic rice

production of farmers in Krabuang Yai, Phimai district, Nakhon Ratchasima via mixed-methods
research. The samples were farmers, farmer and community leaders of Krabuang Yai, Phimai
district, Nakhon Ratchasima. The 138 people were selected by random sampling. Questionnaire,
group discussion were used as a qualitative research tools and our data were analyzed by
content analysis.

The results revealed that the most farmers have knowledge on organic rice production
technologies. There was established the organic rice group and participated in the rice
cooperation program of Nakhon Ratchasima. The common drawback for rice production were
environmental problems such as water management, water shortage and soil fertility.
Additionally, cost of rice production is also quite high. The results of this research used as
a guideline for the development and supporting and promoting organic rice production

in Phimai District, Nakhon Ratchasima.

Keywords: Organic rice, Potential, Nakhon Ratchasima
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Abstract ]

The purposes of this research are: 1) to construct the lessons learned from the group

AEn

of community welfare shop of Baan Thung Si Long, Lam Hoei Sub-district, Dontum District,
Nakhon Pathom Province; and 2) to propose some effective ways to operate the group of
community welfare shop. A case study of the group of community welfare shop was
investigated by using qualitative method (Phenomenology). The researcher employed group
discussion questions as the instrument to collect data and it was verified by content analysis
method. The two main target groups are: 1) five local leaders in Lam Hoei Sub-district who
were administrative committees of the group of community welfare shop, and 2) the
representatives of five philosophers selected from seniors who expertise in the community
of Thung Si Long, Lam Hoei Sub-district.

The results revealed that the community context which is far from downtown impelled
the community members to establish the community shop in order to facilitate the purchase
of consumer goods. They have not traveled to buy goods from the downtown and it has
mainly resulted in a change of the people living conditions. It can reduce expenses (with
cheaper products than the market price) and can increase revenue (from dividends in each
year). It also substantially strengthens the community which resulting from the success of
the operation of the community welfare shop. The problem was reversed into prospect.
People trusts in the community, have more self - reliance and community involvement.
Key elements of effective community welfare shop implementations are as follows:
cooperative community analysis, participatory management and to allocate benefits
thoroughly. It needs to be systematically and appropriately implemented based on particular

context in order to be truly sustainable in the community.

Keywords: Community Welfare, Community Shop, Effective
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