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Abstract

The objective of this research was to develop a guideline for teak utilization over 13-15 years. In this case, the
population comprised one thousand, one hundred, and twenty-nine participants at the academic conference
and Thai natural resource exhibition, while the group sampling included a visitor group comprising ninety-
four people at the exhibition and young teak product sales at the level of deviation of 10 percent. In this case,
a 5-point rating scale was used as a research tool employing structured questionnaires, with a reliability
value at the level of 0.7842. The results found that the participants had satisfaction in the produced model
from young teak at the excellent level, (Mean=4.202; S.D.=0.649) according to the eight fields of satisfaction
assessment consisting of 1) Function, 2) Durability, 3) Economics, 4)Material, 5)Ease of Use, 6)Construction,
7)Aesthetics, and 8)Production. Therefore, there were the means of each satisfaction field at the same level
with a significance of .05, and the research results in the community group could be applied to use with the
utilization pattern of young teak for 13-15 years by increasing economic value for teak garden cultivation in
various communities.

Keywords: Creativity, Development, Eco-efficiency, Product, Teak, Utilization

1. Introduction

Teak is a valuable kind of wood in the economy. In the past, it was an export product with earnings
income for Thailand, following rice product. Moreover, the teak in Thailand usually grows in the
areas of mixed forest in the northern and central regions of the country. Unfortunately, there have
been high numbers of illegally cut down teak trees in the conservation areas each year, thus
becoming a big problem for the communities and people living nearby the conservation forests
throughout Thailand.

Furthermore, the problem of the reduced number of natural teak tree numbers has resulted in
higher prices in the markets. Thus, the government sector of Thailand has realized an opportunity to
solve the problem with the local people living near the conservation forests. Besides, the government
sector has promoted policies to allow the people to cultivate the economic teak trees in their own
agriculture areas by earning income with eco-efficiency guidelines as one alternative (Poti, T. et al.,
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2020). This case can contribute to the creation of learning for the environment of the community to
gain economic benefit by increasing the income for the people in the community due to the
utilization of sustainable teak tree cultivation (Mas, S. R. et al., 2021).

One solution for the illegally cut down teak trees in the community is by increasing the income
for teak tree cultivation in the agricultural areas of the Thai government. In this case, it conforms to
the concept of the United Nations to propose guidelines for sustainable forest management by
maintaining the teak trees as conservation forest resources, including leveling up income and
economic value by cultivating teak trees for additional income. The people will have stabilization in
agricultural occupations as well as building the teak tree forest or economic cultivation with one
hundred thousand rai in each year. Particularly, it will help solve the integration problem by gaining
a higher level of forest resources. Later, the teak trees can be sold at high value in the markets based
on the requirements. After the agriculturists have cut down the trees to be sold, they could be
replanted from cutting out the tree bodies and gradually adding new ones. Thus, it is involved with
the circulation system of teak resources of Thailand with gaining incomes at high ratios, including
promoting the agriculturists to cultivate teak trees by applying eco-efficiency guidelines for the forest
management principle in responding to current and future requirements (Van-Ness, N. & Cramer, J.,
2005; Aleban, N. A., 2021). Therefore, this can create balance between the conservation and
sustainable utilization according to the convention of biodiversity and universal union of
conservation (IUCN) with sustainable forest management, biodiversity, and livelihoods. Further, the
focus should be on the proper environment for lifestyles with earning good incomes by cultivating
with eco-efficiency teak trees to respond to currently effective requirements and building for the
abundant forest resources in the future as one alternative.

This research aimed to present a study of young teak properties by applying the knowledge of
young teak properties over 13-15 years in creative community products. In this case, they can be
cultivated for producing and selling at suitable levels based on the integration method by promoting
and developing for quality of life under the Conservation for Plant Genetics Foundation as well as the
Food and Agriculture Organization of the United Nations or FAO and International Teak Network
(TEAKNET). Then, it must stimulate the people with eco-efficiency teak tree cultivation to gain
transformative knowledge of the worthy resources, including the utilization of young teak over 13-15
years with good effectiveness. After that, it contributes to stabilization due to direct as well as
indirect biodiversity (Egwutvongs, S. et al., 2021). This is based on the people participating in the
community, utilizing the economic teak trees to respond in the fields of economics, civilization,
technology and environment. As a result, agriculturists will be capable of increasing values by
decorating the bodies and cutting them to expand the spaces, thus growing plants for gaining higher
incomes while reducing the number of illegally cut down teak trees, which will promote the
environments to be utilized sustainably.

Figure 1: Teak cultivation in agricultural areas by agriculturists
Source: Author
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2. Methodology
2.1 Research Objectives

» To develop young teak products over 13-15 years
> To undertake a satisfaction assessment for customers concerning teak products over 13-15
years

2.2 Scope

This method involved research and development (R&D) by focusing on teak products development
over 13-15 years; it is based on the potential learning about young teak materials from the information
of the new designing product patterns:

> It is the studying step of the physical properties from teak over 13-15 years in the forest
gardens from the economic teak cultivation at the testing area of Thong Pha Phum District,
Kanchanaburi Province by considering specific properties: 1)Moisture, Content, 2)Density,
and 3)Specific Gravity.

» It is the development step for product patterns conforming to the teak properties over 13-15
years as the case study in Thong Pha Phum District in Kanchanaburi Province by
considering the information from the research informants.

The population group comprised agriculturists manufacturing teak products in Huai Huay

Kyoeng Sub-District, Thong Pha Phum District in Kanchanaburi Province, totaling 501 people.

Group sampling is the agriculturist group manufacturing teak products in Huai Huay Kyoeng
Sub-District, Thong Pha Phum District in Kanchanaburi Province, totaling 84 people, by using the
random table of Taro Yamane at the level of deviation of 10 percent in Stratified Random Sampling.

The research tool is a structured questionnaire or close-ended form for teak product
development over 13-15 years by using a 5-point rating scale assessment; the results of quality analysis
for the research tool had a reliability level of 0.7623 by using the analysis information of means,
standard deviation, and t-test independent.

» It is related to the satisfaction assessment steps and comparison of satisfaction level to customers
with produced teak products over 13-15 years in the case study of Thong Pha Phum Sub-District
in Kanchanaburi Province by considering the information from the research informants.

The population group comprised 1,129 visitors to the exhibition and the young teak product
sales of King Mongkut’s Institute of Technology Ladkrabang at the academic conference and gth
exhibition of Thai natural resources located at Chulalongkorn University Saraburi Campus,
Champhakpraew Sub-District, Kang Khoi District in Saraburi Province during three days of
participation.

Group sampling comprised a group of 94 visitors to the exhibition and the young teak product
sales of King Mongkut’s Institute of Technology Ladkrabang. The Random Table of Taro Yamane was
used with the level of deviation at 10 percent and the Table of Random Numbers from computers by
selecting from the standard of registered ones with activities each day.

The research tool is the structured questionnaire or close-ended form of satisfaction after
testing to use the teak products over 13-15 years with a 5-point rating scale assessment; the results of
the research quality analysis had reliability at the level of 0.7842, represented as collected data from
means, standard deviation, and One-way ANOVA.

2.3 Research Framework
1] Framework 1: It is involved with the creative designing steps of teak products for 13-15 years
(Moalosi, R. et al., 2010; Conti, E. & Chiarini, A., 2021). In this case, it is based on the principle of the

product for environments connecting between the new product development patterns and
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environmental management. This is done by considering the life cycle of products with the
environmental effects and other factors that are significant to the product design: 1) Product
Economics, 2) Customer Requirements, 3) Manufacturability, and 4) Required product functions
(Shree, D. et al., 2017; Liu, J. et al.,, 2021; Kuys, J. et al., 2021).

2] Framework 2: It is involved with the satisfaction assessment steps and the comparison of
satisfaction level for customers. This research is based on the principle of young teak product design in
eco-efficiency consisting of standards including 1) Function, 2) Durability, 3) Economics, 4) Material, 5)
Construction, 6) Ease of Use, 7) Aesthetics, and 8) Production (Lai, X. et al., 2007; Gustafsson, S.I., 1995).

3. Results

1) According to the results of the physical properties, the experiment was carried out at the forest
park after cultivation in Thong Pha Phum Sub-District, Kanchanaburi Province.

heart wood
sap wood

Ourter bark: lancr bark

Growth ring

Figure 2: Cutting Procedure of Teak Cultivation by Expanding the Spaces
Source: Author

According to the analysis of teak attributions by cutting to expand the spaces and applying the teak
trees with 13-15 years into the transformation procedure, it showed different physical properties as
follows: 1) Attributions, 2) Surfaces, 3) Sizes, and 4) Strength. In this case, it represented the different
properties from the teak conditions, especially for the growth ring as an important aspect with clarity
and beauty according to the market requirements with the age periods. Therefore, the details are shown
according to the analysis of the mechanical properties for teak over 13-15 years in the dried condition
and the density level with 12 percent. This includes 1) Modulus Rupture in the level of 100 megapascals,
2) Flexible Modulus in the level of 10 megapascals, and 3) Perpendicular Compressive Strength of Bur in
the level of 0.39 megapascals, as well as 4) Parallel Compression of Bur, 5) Shear Value in the level of 49
megapascals, and 6) Strength Value in the level of 4,864 Newtons and the Stickiness Value at the level of
170 kilograms per meters. As a result, it was found that teak over 13-15 years from the forest park in the
eco-efficiency cultivation had natural durability in the low to the medium level compared to the teak
trees in natural forests with a high durability level from natural conditions.

Table 1: Physical Property Test of Forest Plantation Teak

Order List Testing Result
1. Moisture Content 1.83
2. Density 0.57
3. Specific Gravity 0.51

* Case Study in the Cultivation Area of Thong Pha Phum District, Kanchanaburi Province over 13-15 Years

Source: Author
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According to the analysis results for teak properties over 13-15 years, it represented the moisture
content equal to 11.83 percent with density and volume mass equal to 0.57 gram/cm.? with the specific
gravity that is the ratios between the wood weight and the water capacity equal to o.51.
» Applying Knowledge from Teak Properties between 13-15 Years in the Young Teak Product
Manufacturing by forming a conclusion with five fields of details

Table 2: Application of Young Teak Properties into Creative Works

Teak Properties over 13-13 years Suitability Level of Suitability Level of
Detail in the case study of the Forest Park at Thong Fumiture Internal Decoration
Pha Phum Sub District Most | Medium | Less | Most [ Medium | Less
in Kanchanaburi Province
Teak The wood texture is soft without strength. .
Texture | The wood texture hasa softer weight than
normal with over 15 years.
Durability | The durability of wood can be bent.
The durability of wood can be formed.
Wood durability cannot be placed with an
attachment. -1
Strength | The wood strength has action force. [}

The wood is small with less body width. 0.

The wood has a soft surface. )
Texture | Attachment with a nail and screwhas less . e
Properties | value. i
It cannot be placed or attached ata high L3 N
level. ! -~
The wood texture in the rim has a high level []
of flexibility. ;
It should increase the washing and drving []
procedures. i3
Physical | It has beautiful colors with a clear growth 3
Texture | ring appearance.
It shows the uniqueness of teak colors.
Consideration for Consistency 2.357 2.500

O ®---9r®

sioi-e

PPN P B

g

o--o--o--9

Source: Author

According to the suitability of applying the teak over 13-15 years, it can be analyzed conforming to
creation. Besides, it was found that the suitability level to the furniture manufacturing was at the
excellent level of Means, (Mean=2.357; from Measuring with Three Levels). This case represented the
suitability level to apply with the internal decoration inside residences at an excellent level of Means,
(Mean=2.500, From Measuring with Three Levels). It was also found that the physical properties of
the young teak still had limitations for applying at a high level, except for the beauty, uniqueness and
the wood pattern clearness as good features. As a result, it can be accounted for as an attraction for
being the favorite furniture in the internal decoration markets for the Asia continent (Xiong, X. et al.,
2020; Jiang, L. et al., 2020).

2) According to the results of the product pattern development step, it has taken the assessment
of the suitability of the teak properties between 13-15 years in the case study of Thong Pha Phum Sub-
District in Kanchanaburi Province. Besides, it used the creative idea procedure to present the internal
decoration works in the residents; it conforms to the young teak properties with high weakness and
the soft capacity to a place of the wood surface, especially to be fitted for applying with beauty. In this
case, it is contributing to increasing the value of economic materials at an excellent level with the
creative concept idea of designing procedures. This includes 1) the conclusion of limitations on
physical attributions of the young teak materials, 2) the presentation of the basic concept idea, 3) the
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conclusion and regulations of details, 4) the creative model to be tested, and 5) the test of customer
usage and others. Thus, these five steps are concerned with the response of the customer
requirements at the highest level (Obinna, F. P. et al., 2021).

Figure 3: Design Product from Teak Utilization over 13-15 Years
Source: Author

Figure 4: Product Model Creation and Teak Decoration over 13-15 years
Source: Author

According to the designing procedure objectives, it can suggest the young teak utilization by
representing the internal decoration utilization in residences with the integration of teak tree
uniqueness from the beautiful colors and the year circles. Thus, it becomes a good feature of the
furniture products and the internal decoration of the real models by testing from the customer
groups and the teak product manufacturer groups.

Figure 5: Transformed Teak Trees over 13-15 years Before Drying to Reduce Density and Prevent
Bending
Source: Author
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Table 3: Satisfaction Assessment of the Internal Decoration Model from Young Teak

Customer | Manufacturer Group of Teak .
Comparison
Assessment List Group Products
Mean| S.D. Mean S.D. t Sig.
1. Suitability of Function 4.00 | 0.64 3.67 0.72 3.179 | .001*
2. Suitability of Durability 4.04 | 0.75 3.71 0.77 2.739 | .003*
3. Suitability of Economics in Manufacturing 4.35 | 0.61 418 0.62 1.749 | .o41
4. Suitability with Material Efficiency 4.55 | 0.52 4.21 0.66 3.625 [.000*
5. Ease of Use 4.56 | 0.55 4-49 0.63 0.785| .217
6. Strength of Construction 4.05 | 0.64 3.62 0.67 4.229 |.000*
7. Suitability of Aesthetics 4.49 | 0.55 4.54 0.55 0.563| .287
8. Suitability of Quick Manufacturing Procedure 3.96 | 0.50 3.32 0.66 7.096|.000*
Results 4.25 | 0.65 3.97 0.78 7.196 | .000*

* Having a Statistical Significance Level of .01
Source: Author

According to the conclusion, it is involved with the comparison of satisfaction levels for the customer
groups and the manufacturer groups of teak products after testing the model. In addition, it was
found that the customer groups had an excellent level of satisfaction (Mean=3.97; S.D.=0.78), and
after testing with t-test statistics, there were the means of satisfaction for the customer groups at the
higher level than the teak product manufacturers with statistical significance at the level of .o1. In this
case, when considering the minor subjects divided into the satisfaction opinions with statistical
significance at the level of .o1, it was found in three fields including 1)Suitability of Economics in
Manufacturing, 2)Ease of Use, and 3)Suitability of Aesthetics.

According to the customer groups and the manufacturer groups of teak products, it was similar
to the statistical significance at the level of .o1 in five fields: 1) Suitability of Function, 2) Suitability of
Durability, 3) Suitability with Material Efficiency, 4) Strength of Construction, and 5) Suitability of
Quick Manufacturing Procedures.

Table 4: Satisfaction Assessment of Visitor Groups at the Exhibition of Academic Conference and 9th
Thai Natural Resources

Assessment | Testing Method Prior to Mean | S.D. | S.E Satisfaction
List Satisfaction Assessment T Level
Function Using the Model Area of Environment 4.286 | 0.651 | 0.071 | Satisfied
Durability Testing to Use the Furniture Model 4155 | 0.591 | 0.064| Satisfied
Economics | Informing of Manufacturing Procedure with Selling Prices 4167 | 0.618 | 0.067| Satisfied
Materials Informing about Teak Material Advantage Procedure 4.060 | 0.665| 0.073 | Satisfied
Ease of Use | Using the Model Area of Environment 4.202 | 0.617 | 0.067 | Satisfied
Construction | Informing the Manufacturing Procedure and Material Selection | 4.179 | 0.604 |0.066 | Satisfied
Aesthetics Using the Model Area of Environment 4.250 | 0.790 | 0.086| Satisfied
Production | Informing the Manufacturing Procedure 4321 | 0.624|0.068| Satisfied
Overall Results of Eight Assessment Lists 4.202 | 0.649 | 0.025 | Satisfied

Source: Author
According to the table, it was found that the test value for homogeneity of variances was shown as

[Bc] = 10.5883; Sig. = 0.158 with more than the level of .05 as the equal variance value for the
populations.
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Sum of Squares df Mean Square F Sig.
Between Groups 4.0238 7 0.5748 13707 0.215
Within Groups 278.4524 664 0.4194
Total 282.4762 671

CV (x = .05); F-table = 2.0234
Source: Author

According to the analysis results of the table, it was found that the test of F value for significance was
shown as F = 0.215 with more than the level of .05. Further, the Means of satisfaction result for the
visitors of the exhibition in the academic conference and gth Thai natural resource with eight fields
were not statistically significant at the level of .o05.

Table 6: Comparison of Satisfaction Means for Visitors at the Exhibition of Academic Conference and
Thai Natural Resources with Difference in Pairs as the LSD Method

Assessment List p-value

1 2 3 4 5 6 7 8
1. Function 0.174 0.226 0.027* 0.395 0.270 0.749 0.717
2. Strength 0.899 0.328 0.610 0.797 0.378 0.077
3. Economics 0.281 0.708 0.900 0.447 0.108
4. Materials 0.151 0.226 0.093 0.009*
5. Ease of Use 0.801 0.664 0.215
6. Construction 0.511 0.134
7. Aesthetics 0.516
8. Production

Source: Author

When using multiple comparisons, it showed the differences of satisfaction level in each field with
two pair differences:

» The first pair comparison showed the satisfaction on materials with the difference of

function as statistical significance at the level of .o0s5.

» The second pair comparison showed the satisfaction on manufacturing with the difference

of material as statistical significance at the level of .0s5.

According to the research results, it showed that the design of eco-efficiency products is based
on the guideline of teak utilization over 13-15 years as the case study of teak plots cultivation located
in Huay Kyoeng Sub-District in Thong Pha Phum District of Kanchanaburi Province. After that, it
brought the young teak from the cutting procedure to expand the teak cultivation spaces before
being put into the markets. However, according to the over young teak on selling, it resulted in a
lower selling price than the normal level. Similarly, the young teak can be applied as housing
decoration and teak furniture, so the community groups and production technicians will learn about
the limitations before transferring into the internal products of households. What is more, when
testing with the transformation procedures to build the housing model of the environment from the
young teak and the visitors of the exhibition in the academic conference and Thai natural resources,
it showed that the overall assessment result was at the excellent level of satisfaction. As a result, it
showed the differences between the satisfaction levels of two pairs in comparison when analyzing the
result: 1) Material with differences in function, and 2) Manufacturing field with differences in
materials.
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4. Discussion and Conclusion

According to the results of the physical properties for teak over 13-15 years at the forest park in
Thong Pha Phum Sub-District, Kanchanaburi Province, it was found that there was soft weight with
small particles in the growth ring and numerous sapwood. Besides, due to the soft texture or weak
properties, it is called softwood without the suitability for applying hard force. Fortunately, it has
uniqueness on the growth ring pattern from beauty and clearness (Purnomo, H. et al., 2009). It has a
unique color pattern on the texture at the fitted level: 1) The soft weight of texture, 2) The beautiful
and clear pattern, 3) The color to show the uniqueness and others. Thus, these three features can be
integrated to apply for the natural resources with worthiness by making internal decoration work and
furniture. Significantly, it is based on applying the product design principle with emphasis on the
economic value by searching from the customer group requirements (Raymond L. B., 2013), including
effective development from the young teak transformation procedure and biodiversity (Clark, G. et
al.,, 2009). According to the limitations of the potential aspects of the material, however, it is a
challenge for the designer to use the analysis procedure for creating sustainable development by
utilizing the young teak over 13-15 years as the cutting step to expand the spaces in the economic
cultivation (Howarth, G. & Hadfield, M., 2006). Currently, guideline development with internal
decoration from teak products is becoming a strategy to build competitive opportunity for the
agriculturist groups of eco-efficiency by earning income and making the strength in lifestyles as well
as being able to compete in the furniture market at a high level and with good suitability
(Bumgardner, M. S. & Nicholls, D. L., 2020; Egwutvongsa, S., 2021).

According to the prototype manufacturing process and the test by the customer groups and
manufacturing groups with the teak products in the current market, (Wanneng, P. et al., 2014) the
same opinion was observed from the potential limitation to apply in the internal decoration of
residences or furniture with a soft surface force. This case enabled the determination of good product
patterns before designing, creating, and making the model. Finally, it was tested by the customer
groups and the manufacturing group. According to the results, it was found that the two groups had
the satisfaction level to the guideline of the young teak applying in excellent level. On the contrary,
according to the satisfaction level of the customer group it had a higher level of Means than the teak
product manufacturers with statistical significance in the level of.o1 due to the different opinions: 1)
Economic in manufacturing procedure 2) Ease of use, and 3) Aesthetics. Thus, according to the three
fields from the different satisfaction levels for the young teak product procedure, it was congruent
with the balancing principle at the most worthiness level in the natural resources beneficially to the
people, the community and the society to grow young teak trees (Sun, M. et al., 2003). In this case, it
is involved with the creative design to respond to customer requirements by disturbing the
environments at the lowest level (Hallett, J. T. et al., 2011; Moisander, J. et al., 2010; Egwutvongsa, S.,
2021).

According to the assessment results of the satisfaction to the customer groups with the young
teak model for the internal decoration as the residents, it was found that the customer groups had
satisfaction at the excellent level in eight fields. Then, designing and creating with the utilization
guideline of the young teak trees could generate positive feelings among the customers by using the
model at a suitable level. In this case, it can follow the objective of the designers by creating positive
attitudes among the customers with the new products as the strategy principle for responding to the
requirements at the highest level (Bloch, P. H., 2011). Furthermore, it involved planning to develop
the utilization guideline for the young teak with sustainability (Dangelico, R. M., 2017). Further, the
design guideline is beneficial to the communities and society from cultivating the economic teak
trees with good effectiveness.

Based on the aforementioned, it is a natural learning guideline with customer requirements to
solve the problems of thinking and the responding actions (Luchs, M. & Swan, K. S., 2011; Wang, J. et
al., 2021). It is similar to the market plan for the young teak products by creating good strength in the
future, including by promoting gains in manufacturing procedure development. As a result, there will
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be cutting from the wide spaces in the plots at a suitable level and higher effectiveness by increasing
the economic value for agriculturist groups (Garvey, A. M., 2017; Panzone, L. A. et al, 2021
Abdullah,A. H. & Abdillah, N., 2021; Arham, A. F., et al., 2021; Egwutvongsa, S. & Seviset, S., 2021).
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