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ABSTRACT 
The research on the creation of vases using seashells is an action- based study with the objectives 

of exploring the design of seashell vases, the creation process of these vases, and examining the 

satisfaction of target groups towards the seashell vase inventions.  The researcher designed three 

drafts, and an expert selected one for creation.  The respondents to the survey consisted of nine 

hotel employees from nine different hotels, chosen through purposive sampling.  Data were 

collected and analyzed to find frequency, percentage, and mean values. The study results regarding 

the satisfaction of the target group towards the creative seashell vase inventions revealed that 

respondents were most satisfied with the aspect of creativity ( mean =  4. 55) .  Next, they showed 

high satisfaction in the areas of distinctiveness of shape and suitability for use, both with the same 

mean value (mean = 4.44). The following factors had similar satisfaction levels: appropriateness 

of used materials, regional identity, and overall composition of the workpiece (mean = 4.33). The 

usage of color tones and the variety of floral arrangements in different shapes scored a mean of 

4.22. Overall, the average satisfaction level with the seashell vase creation was high (mean = 4.29). 
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1. INTRODUCTION  

Shells, seashells, or mollusk shells are solid substances that encase the bodies of invertebrates 

commonly known as shellfish. They have various characteristics, which shellfish use to 

camouflage from predators, serve as a means of communication between one another, and help 

regulate internal temperature when there are changes in water currents. Shells are something that 

mollusks possess from the time they are larvae and hatch from their eggs, and they do not need to 

molt. The size of the shell grows in accordance with the size of the mollusk Seashells are primarily 

composed of calcium carbonate, with other substances such as the protein conchiolin comprising 

the rest. Seashells are divided into three layers. The outermost layer is called the periostracum; it 

is thin and easily detaches, which is often observed on beaches. The middle layer, known as the 

prismatic layer, is made up of various forms of calcium compound crystals, mostly calcite. It is 

the thickest and most durable layer. The innermost layer, called the nacreous layer or   mother-of-

pearl, consists of various crystal forms of calcium compounds and differs in thickness and 

smoothness depending on the species of mollusk besides marine mollusks and their shells, 

different types of shells result from consumption at restaurants, which are not utilized and 

considered waste material pending decomposition—a process that takes a long time. Therefore, it 
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is essential to manage or reduce shell waste by processing it into useful crafts, thus adding value 

to the materials. Wikipedia (2022). 

 A vase is an open container commonly used to hold flowers for decoration, conveying 

beauty, celebration, and hospitality. Vases come in a variety of shapes and are made from various 

materials such as cement, ceramic, clay, glass, and wood. They are often designed with shapes and 

patterns that reflect the culture or unique local art inspired by the vase's creator. Vase shapes vary 

based on the creativity of the manufacturers, commonly featuring geometric shapes such as circles, 

ovals, squares, triangles, and cylinders. Each shape evokes different emotions and feelings. In 

addition to being used as a vessel for flowers, vases can also be placed as decorative items at 

different locations or significant places. Chana (2006) 

 Songkhla Province is located in the southern region of Thailand and serves as an economic 

hub of the region.  It is well- developed in various aspects, attracting both Thai and international 

tourists.  Due to its proximity to Malaysia, Songkhla has several prominent attractions, especially 

along its coastline.  Samila Beach is one of the most famous spots, popular among visitors who 

come to enjoy the seaside nature.  A notable landmark at this location is the beautiful golden 

mermaid statue seated on the rocks, accompanied by a story of waiting and anticipation, 

symbolizing the distinctive local identity of Songkhla Province.  Songkhla Province Office of 

Tourism and Sports (2022) 

 The research team saw the potential to create an innovative vase made from seashells, 

designed in the shape of a mermaid's tail.  They chose the mermaid tail design because of its 

interesting characteristics and distinct uniqueness, allowing for the creation of beautiful and unique 

patterns that are different from typical vases.  By using seashells that are leftover materials from 

dining in restaurants in Mueang Songkhla District, they create a vase that embodies the local 

identity of Songkhla Province.  This approach also provides a way to manage waste materials 

within the community, adds value, and benefits the community, with the potential to expand into 

a sustainable business. 

 

2. MATERIALS AND METHODS  

Materials 

   Materials: 2-inch foam, latex rubber, plaster, water, plastic water-based paint  

   Tools: Foam carving knife, permanent marker, stainless steel sheets, and sandpaper 

Methodology 

This study employs an action research approach focused on creating an innovative artifact 

a vase made from seashells.  These seashells are repurposed from waste materials typically 

discarded after meals at restaurants. The aim is to add value by crafting vases from these seashells. 

The design concept emphasizes local uniqueness, drawing inspiration from the tourist attractions 

in Mueang Songkhla District, to infuse the artifacts with a distinctive identity and increase the 

value of community waste materials. The researcher conducted the study as follow. 

1. Review relevant documents and data. 

2. Design the artifact/draft. 

3. Select the design with expert input and create the artifact. 

4. Study the satisfaction with the artifact and analyze the results. 

5. Summarize the research findings and provide recommendations. 

Content Scope 

 1. 1 Study the concept of seashells and adding value to the shells discarded after 

consumption in restaurants in Mueang Songkhla District, Songkhla Province. 
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 1.2 Investigate the concept of molding with a mixture of cement, specifically for vases. 

 1. 3 Explore design concepts for creating artifacts inspired by the famous Samila Beach 

Mermaid, a well- known tourist attraction, particularly prominent among visitors, which has 

become a distinctive symbol of Mueang Songkhla District, Songkhla Province. 

 1. 4 Develop the design of vases made from seashells, focusing on the varied shapes and 

forms of the mermaid's tail. 

Scope of Population and Sample 
The population consists of hotel employees in Mueang Songkhla District, Songkhla 

Province, across a total of 22 hotels ( with one employee representing each hotel) .  The hotels are 

categorized into five pricing groups, Groups 1- 5, according to the Songkhla Province Office of 

Tourism and Sports (2022) 

The sample consists of hotel employees in Mueang Songkhla District, Songkhla Province, 

selected using purposive sampling. Employees from pricing groups 1-3 were chosen, representing 

9 employees from 9 hotels, as follows is Songkhla Tae Raek Hotel, BP Samila Beach & Resort, 

Alis Hotel, The Bed Vacation Rajamangala, Rajamangala Mermaid Songkhla, Green World Palace 

Hotel, Singora Hotel, Khum Sai Ngam Resort, and Montana Songkhla Hotel. 

The criteria for selecting the sample were based on the ability to present decorative items 

effectively in reception areas or various locations within the hotel, tailored to their service style. 

The distinctive vases used symbolize the regional identity with a design inspired by the shape of a 

mermaid's tail. 

 

3. RESULTS AND DISCUSSION 

 The researcher has gathered relevant documents and research, including knowledge about 

shells, knowledge about vases, knowledge about managing waste materials, and design principles. 

This information is to be used in accordance with the research objectives as follows: 

1. Design of Vase Invention from Shells 

The researcher created draft designs for the invention, totaling 3 different designs.  These 

designs were then subjected to evaluation by 5 experts specializing in design, sculpture, and 

inventions.  The experts were tasked with selecting 1 out of the 3 proposed designs.  The process 

proceeded as follows. 

 

1.1 Design of Preliminary Drafts for Vase Invention from Shells (Table 1) 

 

Draft 1 Draft 2 Draft 3 
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Fig. 1 Draft design patterns for a vase made from seashells 

 

1.2 Expert Selection of Draft Designs 

The researcher used a questionnaire to gather expert opinions on the creation of products from 

seashells, employing a 5-point Likert scale for assessment. It was found that experts selected Design No. 1, 

which scored the highest average of 4.75. The reasons for this choice included the balanced form with 

proportions, the technique of design, the creativity, uniqueness, clear distinctiveness, elegance in the tail's 

end, and its suitability for use in a variety of floral arrangements. 

.Table 1 Illustrates the results of expert opinion surveys on the creative development of vase 

artifacts from seashells. 

 

Expert Criteria Criteria 

Draft 1 Draft 2 Draft 3 

 

 

Expert 1 

1. Shape 5.00 3.00 5.00 

2. Design Techniques 5.00 3.00 4.00 

3. Creativity 5.00 3.00 4.00 

4. Proportion 

 

 

4.00 3.00 4.00 

Average 4.75 3.00 4.25 

 

 

Expert 2 

1. Shape 5.00 4.00 4.00 

2. Design Techniques 4.00 3.00 4.00 

3. Creativity 4.00 3.00 4.00 

4. Proportion 

 

 

5.00 3.00 4.00 

Average 4.50 3.25 4.00 

 

 

Expert 3 

1. Shape 5.00 3.00 5.00 

2. Design Techniques 5.00 3.00 4.00 

3. Creativity 5.00 3.00 4.00 

4. Proportion 

 

 

5.00 3.00 4.00 

Average 5.00 3.00 4.25 

 Average Score 4.75 3.08 4.16 
 

 

2. Creation of a Vase Prototype from Seashells 

The researcher transformed the first draft design into an innovative vase made from 

seashells. The steps involved in this process are as follows: 

2.1 Making a Mold for a Mermaid Tail-Shaped Vase 
The process of creating a mold for the mermaid tail- shaped vase required the following materials 

and tools:  materials:  2- inch foam, latex rubber, plaster, water, plastic water- based, paint Foam 

carving knife, permanent marker, stainless steel sheets, and sandpaper 
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2.1.1 Mold-Making Mixture 

 

Table 2 Mold-Making mixture 
 

Ingredient Quantity (grams) 

1. Latex Rubber 1,200 

2. Plaster 1,000 

3. Water 1,000 

        

                2.1.2 Steps for Making the Mold 

                           2.1.2.1 Draw the vase outline onto a foam sheet and carve the foam to match the 

drawn design. The dimensions of the vase are 35 cm in height, 20 cm in width, and 8 cm diameter 

at the vase opening.  Smooth the foam surface using fine sandpaper, then engrave the desired 

patterns. Finally, apply a coat of paint to prevent sticking to the mold. 

    

Fig. 2 Foam carving of the mermaid tail mold 

 

                          2. 1. 2. 2 Cut stainless steel sheets into pieces to create a divider for the middle 

section of the vase's tail.  Then, use latex rubber mixed with plastic water- based paint to achieve 

color differentiation between the layers.  Apply the mixture six times, allowing each layer to dry 

overnight or until completely dry. 

 

  

Fig. 3 Stainless steel sheet division and mold painting 

 

              2. 1. 2. 3 Mix plaster with water and stir until well combined.  Apply the mixture 

around the mold to form its shape. Once set, remove the plaster or mold in five separate pieces. 
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Fig. 4 Mermaid tail mold 

  2.2 Steps for Creating the Seashell Vase 

           2.2.1 Crafting the Seashell Vase 

           The crafting process involves specific ingredients and methods as follows: From the 

experimentation with five different formulations for creating the seashell vase, Formula 3 was 

found to be the most suitable.  This formula allowed the vase to take shape from the mermaid tail 

mold effectively, with an optimal setting time.  The mixture was neither too stiff nor too runny 

during the molding process.  Additionally, the distribution of seashell fragments in the vase was 

visually balanced- not overly abundant nor sparse.  The natural white- gray color of the vase 

contributed to its aesthetic appeal. 

 

Table 3 Formulations for crafting the seashell vase 

 

Ingredient 

Quantity (grams) 

Formula 1 Formula 2 Formula 3* Formula 4 Formula 5 

White Cement 010 080 050 000 090 

Coarse Seashell 

Powder 

910 770 700 000 500 

Fine Seashell Powder 700 700 700 700 700 

Water 350 350 050 350 350 

Note:  The optimal formula for crafting the seashell vase is Formula 3, as it provides the best 

balance for shaping, material consistency, and visual aesthetics. 

 

 
 

Fig. 5 Shell firing and seashell powder 

 

      2.2.2 Steps for Crafting the Seashell Vase 
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                             2. 2. 2. 1 Collect various types of seashells, such as cockles, babylonia snails, 

clams, and scallops, sourced from leftover shells discarded by local restaurants in Mueang 

Songkhla District. Use approximately 5 kilograms of shells. Wash the shells thoroughly 2–3 times, 

then fire them in a charcoal kiln until they become crisp and brittle.  Crush the shells into powder 

using a mortar and pestle, and sift the powder through a fine mesh sieve to separate it into two 

types: fine powder and coarse powder. 

                          2.2.2.2 Mix the fine and coarse seashell powder with white cement and water in a 

ratio of 1:2:2:1, as specified in Formula 3.  Stir the mixture until well combined, then pour it into 

the prepared mold. Allow it to dry completely. 

   

Fig. 6 Mixing seashell powder with white cement 

 

           2.2.2.3 Remove the mold and refine the details of the mermaid tail vase. Use 

sandpaper to smooth out any edges and imperfections, enhancing its aesthetic appeal. Finally, 

apply a lacquer coating to give the vase a glossy finish. 
 

 
 

Fig. 7 Mold removal, sanding, and lacquer coating 

 

          2.2.2.4 The completed seashell vase product, beautifully arranged with flowers to 

enhance its decorative appeal. 
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Fig. 8 Seashell vase artifact 

 

Table 4 General information of the target group (n = 9) 
List Number of people percent 

Gender   

     Male 2 22.20 

     Female 7 77.80 

Total 9 100.00 

Level of Education   

     Lower than a bachelor's degree - - 

     Bachelor's Degree 7 77.80 

     Higher than a bachelor's degree 2 22.20 

Total 9 100.00 

Age   

     Below 20 years old         - - 

     Between 20 and 40 years old         8 88.90 

     Over 41 years old 1 11.10 

Total 9 100.00 

Establishment Period of the Business   

     Had been in business for no more than 1 year   

     Had been in business for less than 5 years 5 55.60 

     Had been operating for 5-10 years 1 11.10 

     Had operated for over 10 years 3 33.30 

Total 9 100.00 

Room Rate per Night   

     Group 1, rates starting at 2,500 THB 2 22.22 

     Group 2, rates starting at 1,500 THB 3 33.33 

     Group 3,  rates starting at 1,000 THB 4 44.45 

Total 9 100.00 

Hotel Service Types 

(Multiple answers are allowed) 

  

     Banquet 6 66.76 

     Meeting / Seminar 6 66.76 

     Room 4                      44.45 

     Others - - 

3. Study on Target Group Satisfaction with the Seashell Vase Artifact 

 The study involved hotel staff in Mueang Songkhla District, Songkhla Province, totaling 

9 participants. Of these, 7 were female (77.80%), and 2 were male (22.20%). Most participants 

held a bachelor's degree (77.80%), while the remaining 22.20% had education levels higher than 
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a bachelor's degree. Regarding age, 8 participants (88.90%) were between 20-40 years old, and 1 

participant (11.10%) was over 41 years old. 

In terms of the hotels' years of operation, 5 hotels (55.60%) had been in business for less 

than 5 years, 3 hotels ( 33. 30% )  had operated for over 10 years, and 1 hotel ( 11. 10% )  had been 

operating for 5-10 years. Room pricing showed that 4 participants (44.45%) worked at hotels with 

rates starting at 1,000 THB, 3 participants (33.33%) at hotels with rates starting at 1,500 THB, and 

2 participants ( 22. 22% )  at hotels with rates starting at 2,500 THB.  All hotels provided services 

such as accommodations, banquet hosting, and conferences (see Table 5). 

 

Table 5 Target group's satisfaction with the creation of shell vase crafts (n = 9) 

                                                                                                                                                                                          

List Highest Many Moderate Few Least 𝑥̅ 

1.Distinctive shape 0 

(00.0) 

5 

(55.0) 

- - - 4.44 

2. Proportion 0 

(00.0) 

5 

(55.0) 

0 

(00.0) 

- - 4.00 

3. Material suitability 0 

(00.0) 

0 

(00.7) 

- - - 4.33 

4. Color choice 0 

(00.0) 

5 

(55.0) 

1 

(11.1) 

- - 4.22 

5. Creativity 5 

(55.0) 

4 

(00.0) 

- - - 4.55 

0. Local identity 7 

(77.77) 

2 

(22.22) 

- - - 4.33 

7. Variety in flower 

arrangements 

0 

(00.0) 

5 

(55.0) 

1 

(11.1) 

- - 4.22 

8. Practicality 0 

(00.0) 

5 

(55.0) 

- - - 4.44 

9. Suitability of the vase 

weight 

0 

(00.0) 

3 

(00.0) 

0 

(00.0)  

- - 3.77 

10. Overall composition 

of the work 

0 

(00.0) 

0 

(00.7) 

- - - 4.33 

Average Score  36 

(40.0) 

46 

(51.1) 

8 

(8.8) 

- - 4.29 

 

 

The study of satisfaction regarding the seashell vase artifact revealed the following:  The 

highest level of satisfaction was for creativity (x̄ = 4.55). High satisfaction levels were observed 

for distinctive shape and practicality (x̄ = 4.44). Other aspects showed similar satisfaction levels, 

including material suitability, local identity, and overall composition (x̄ = 4.33). Satisfaction with 

color choice and variety in flower arrangements was slightly lower (x̄ = 4.22). Overall, the seashell 

vase artifact received a high level of satisfaction, with an average score (x̄ = 4.29). 

 

The study of satisfaction with the creation of the seashell vase artifact revealed that respondents 

had relatively similar levels of satisfaction. Participants praised the design concept for its emphasis 

on utilizing natural waste materials, specifically discarded seashells from local restaurants.                                               
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The transformation of these materials into a unique artifact with a clear representation of 

local identity was highly appreciated. Additionally, the vase's practicality as a flower holder and 

its decorative appeal for placement in various locations were positively noted. However, a minor 

limitation regarding the vase's weight was identified, suggesting room for improvement in this 

aspect. 

  

Discussion  

The study on the creation of seashell vase artifacts aimed, in its first objective, to design 

an artifact using seashells.  The inspiration for the design was drawn from the famous Golden 

Mermaid statue at Laem Samila, a well-known tourist attraction in Songkhla Province. This iconic 

local landmark provided the basis for three initial design concepts focusing on the distinctive form 

of the mermaid's tail resting on rocks in various postures. 

Experts reviewed the drafts and selected Design 1, citing its balanced proportions, 

innovative techniques, creative elements, uniqueness, and distinctiveness.  The design's delicate 

details at the fin tips and its suitability for various floral arrangements further strengthened its 

appeal. 

These findings align with the work of Ruengdech (2020) who emphasized the importance 

of creating differentiation and novelty within existing markets.  Ruengdech highlighted the value 

of using unique product features and positioning to develop a product's image and stimulate 

consumer interest, thereby gaining a competitive business advantage.  

And, the findings correspond with the study by Soda et al. ,  ( 2007)  on designing home 

décor products from loofah fibers.  Soda et al.  identified key design principles that combine 

functionality, consumer needs, and aesthetic value.  Their research underscores the importance of 

localized and time-specific applications, suggesting that in-depth studies of design factors unique 

to each area can uncover distinct and captivating characteristics. 

Objective 2:  Study of the Creation of the Seashell Vase Artifact The second objective of 

the study was to investigate the process of creating the seashell vase artifact.  The discarded 

seashells from restaurant consumption have prompted the exploration of waste management 

approaches aligned with the principles of the circular economy. This corresponds with the research 

conducted by Chadha et al., (2023) which provides a descriptive analysis of global trends in waste 

management, emphasizing the importance of efficient waste management practices in fostering a 

circular economy and sustainable development.  The study highlights various methods and 

technologies, including microbial fuel cells, e- waste, mining sludge management, foundry waste 

management, soil degradation from microplastics, digital technologies, and circular economy 

applications in the tourism industry.  Five different formulations were tested, each consisting of 

white cement, finely ground seashell powder, coarsely ground seashell powder, and water. 

Formula 3 was identified as the most suitable, with a ratio of 1: 2: 2: 1.  This formula allowed the 

vase to form properly in the mermaid tail mold, with an optimal shaping time and a mixture that 

was neither too runny nor too thick.  The resulting vase had dimensions of 35 cm in height 

( including the base) , 20 cm in width, an opening diameter of 8 cm, and a depth of 12 cm.  This 

aligns with the research by Ruslan et al., (2022) which found that oyster shells discarded as waste 

from the fishing industry have the potential to be processed into materials for concrete production. 

The study examined the mechanical performance of concrete when oyster shells were used as a 

partial replacement for cement and fine aggregates. Overall, incorporating oyster shells in suitable 

proportions enhanced the strength of the concrete.  Specifically, using ground oyster shells in 

proportions ranging from 5% to 15% significantly improved concrete strength, as the shells contain 



  

 

35 
 

high levels of calcium carbonate (CaCO₃), similar to limestone dust in Portland cement, facilitating 

the hydration process. Additionally, small amounts of ground oyster shells helped fill voids in the 

concrete matrix, further enhancing its strength.   

This is consistent with the findings of Jasni et al. ,  ( 2024)  who investigated the use of 

discarded oyster, cockle, and clam shells as partial cement replacements in concrete. Prior to use, 

the shells must be thoroughly cleaned to remove sea salt and impurities.  The calcination process 

is a critical step to produce high-calcium oxide ash from the shells. Concrete incorporating ash or 

ground shell powder maintained acceptable strength levels, exceeding minimum strength 

requirements.  Among the shells studied, oyster and mussel shells showed the most promise.  The 

use of shell- based cement also enhanced the tensile and flexural strength of concrete at low 

replacement levels due to improved adhesion between the cement matrix and aggregates. 

 This result aligns with the findings of Khunthong ( 2013)  who studied the creation of air-

permeable blocks from oyster shells.  The blocks were made with cement, stone flakes, oyster 

shells, and water in a ratio of 2:3:3, with water accounting for 37.5% of the cement's weight. The 

blocks, measuring 10 x 10 cm, formed well in molds and demonstrated functional excellence, 

particularly in reducing heat transfer into buildings.  The oyster shell blocks performed similarly 

to lightweight concrete and surpassed conventional concrete blocks. The comparison between the 

seashell vase mixture and the oyster shell concrete blocks revealed similarities in the composition, 

highlighting the versatility and potential applications of seashell-based materials. 

Objective 3: Study of Target Group Satisfaction with the Seashell Vase Artifact The third 

objective was to assess the satisfaction of the target group with the seashell vase artifact. The 

findings revealed that respondents were most satisfied with its creativity, distinctive shape, and 

practicality, with similar satisfaction levels for these aspects. These results align with the study by 

Chaiyachan and Sawain (2016) which investigated the production of plant pots made from coffee 

grounds combined with lime from oyster shells. The study found that satisfaction was highest 

among three user groups—plant shop owners, the general public, and students (90 participants in 

total)—with an overall satisfaction score of 4.36 for practical use. When examined in detail, the 

satisfaction scores were close: 4.56 for the size of the plant pots, followed by 4.40 for the shape 

and the materials used. The results indicate a pattern of similar satisfaction levels across various 

aspects, demonstrating that well-designed and functional products can appeal to diverse user 

groups. 

 This aligns with the study by Rangsitsawat (2022) which highlights concepts related to 

eco-design and up-cycling as valuable approaches in product development and design. The study 

emphasizes the integration of the 4R principles-reduce, reuse, recycle, and repair-as foundational 

guidelines that prioritize environmental impact mitigation. These principles align with the circular 

economy framework, focusing on transforming material usage by reconfiguring waste into new 

forms to enhance its value. Survey results from the target group revealed a high overall level of 

agreement on the benefits of such products as alternative solutions, their role in waste reduction, 

and their contribution to adding value to leftover materials. 

 

4. CONCLUSIONS  

The research on the creation of vases using seashells is an action- based study with the 

objectives of exploring the design of seashell vases, the creation process of these vases, and 

examining the satisfaction of target groups towards the seashell vase inventions.  The researcher 

designed three drafts, and an expert selected one for creation.  The respondents to the survey 
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consisted of nine hotel employees from nine different hotels, chosen through purposive sampling. 

Data were collected and analyzed to find frequency, percentage, and mean values.  

The study results regarding the satisfaction of the target group towards the creative seashell 

vase inventions revealed that respondents were most satisfied with the aspect of creativity ( mean 

= 4.55). Next, they showed high satisfaction in the areas of distinctiveness of shape and suitability 

for use, both with the same mean value ( mean =  4. 44) .  The following factors had similar 

satisfaction levels: appropriateness of used materials, regional identity, and overall composition of 

the workpiece (mean = 4.33) .  The usage of color tones and the variety of floral arrangements in 

different shapes scored a mean of 4. 22.  Overall, the average satisfaction level with the seashell 

vase creation was high (mean = 4.29). 

 

Recommendations from the Research 

1. Exploration of Local Identity Design Future studies should explore design approaches 

that emphasize the unique identities of different localities.  This can be reflected through artifacts 

that showcase the cultural and regional characteristics, serving as a means to promote Songkhla's 

tourist attractions. 

2. Creative Utilization of Waste Materials Research should investigate creative ways to 

repurpose waste materials into various forms of artifacts, such as home décor, gifts, and souvenirs. 

This would enhance their value and help address the issue of waste disposal from restaurants. 

3. Study of Local Waste Materials Efforts should be made to study different types of local 

waste materials to create practical artifacts or innovative products that can be used in daily life. 

4. Sustainable Shell Waste Management Studies should also focus on methods for 

disposing of shell waste from restaurants, aiming to promote sustainable waste management 

practices. 
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