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CHAPTER 5: PRODUCTION ANALYSIS

5.1 Manufacturing process

The process of making mulberry tree (Saa) paper
 flowers at By Hands International is as followed:

5.1.1 Cutting Stage

This stage involves stacking sheets of mulberry paper and use a cutting machine to cut them into pieces of desired flower shapes, as shown in figure 5-1.
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Figure 5-1: Cutting stage

Source: photo taken at By Hands International factory

The amount of paper sheets per stack depends on thickness of paper. If the paper is thick, they only need 20 sheets per stack. However, for medium thickness, they need 30 sheets per stack. And, the thin paper can be stacked as much as 40 sheets per stack. In addition, complicatedly-shaped molds
 required less sheets per stack than simply-shaped molds do. 

The size (width and length) of a sheet is just perfect for ergonomics
 of worker. Increase in size to better utilize paper with less leftover will result in inconvenience of worker and he might take more time to do the same amount of pieces.

5.1.2 Dyeing Stage

This stage is about dyeing paper into desired color, as shown in figure 5-2.
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Figure 5-2: Dyeing stage

Source: photo taken at By Hands International factory

Each type of flower needs different combination of color, depending on its specification whether from the owner’s own design or from customer’s requirement. 

When they would like to mix the color for dyeing, they will take each color out from the bucket and mix it in the formula given. 

Then, they will heat it up a little bit so that the color is warm and better for dyeing. To dye, they will dip the mulberry paper, which is already cut into desired molded-shape, into the heated color in the bowl. The technique is that, any color dipped first will be in the middle and any color dipped later will be in the outer part of the flower.

The person who does this job will dip paper, one by one, until he gets a suitable amount. Then he will put them in the tray to let them dry. Then he will come back to do the dipping until he gets a suitable amount again.

5.1.3 Drying Stage

This stage includes waiting for dipped colors to dry, as illustrated in figure 5-3.

[image: image3.jpg]



Figure 5-3: Closed-up drying stage

Source: photo taken at By Hands International factory

After dipping the dye color, they will put these pieces of paper on the tray, which is stacked into a metal structure so that it can carry many trays in limited space, and let them wind dry, as illustrated in figure 5-4. 
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Figure 5-4: Stacks of trays in a metal structure

Source: photo taken at By Hands International factory

They do not have any order in arranging each tray on the metal structure, only depending on convenience. However, they claimed that the upper tray will get dry faster.

Usually they only put the tray and the metal structure in the shade to let paper dry. If paper is let dry in the sun, the color will change from original color. However, in rare case that there are so many orders and they cannot manage to let them all dry in the shade, they will have to let some dry in the sun.

Nevertheless, oven dry can never be used because it will make the paper crunchy dry.
5.1.4 Punching Stage

This stage aims to punch texture on each flower petal, as illustrated in figure 5-5.
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Figure 5-5: Punching stage

Source: photo taken at By Hands International factory

After mulberry paper pieces are dry, they are brought to punch the texture. Here they use a machine which can adjust the electric power to increase or decrease the strength of the puncher. 

The electric power depends on the need of the texture on the flowers. However, normally they set standard and there is no need to adjust.

5.1.5 Assembly Stage

This stage is about connecting flower petals to the stem and leaves, as illustrated in figure 5-6.
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Figure 5-6: Assembly stage

Source: photo taken at By Hands International factory

Since this step is quite simple, they have 2 choices of labor, either labors doing in factory or labors doing at home. The details of labor will be explained later in title 5.5.1 (types of labor).

5.1.6 Ironing Stage

After connecting to leaves and stems, they use an electric metal to iron the petal of flowers to make them look more gentle and natural, as illustrated in figure 5-7.
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Figure 5-7: Ironing stage

Source: photo taken at By Hands International factory

5.1.7 Bunching Stage

This stage includes bunching and making into desired shapes, as shown in figure 5-8.
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Figure 5-8: Bunching stage

Source: photo taken at By Hands International factory

After ironing, they will make flowers into a bunch or whatever shape it is designed. This stage needs experience in order to make a beautiful bunch.

5.1.8 Value-Adding Stage

This stage is about putting finished flowers into individual plastic bags, or if the final product is value-added product, which will later be explained, the value-adding process will occur at this stage. The illustration is in figure 5-9.
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Figure 5-9: Value-adding stage

Source: photo taken at By Hands International factory

It is the final stage before packing for shipment. Flowers are arranged in plastic bags, decoration box, or put on pillows or cards as value-added items.

5.1.9 Packing Stage 

This stage is the final stage in manufacturing process of mulberry paper artificial flowers. It is for packing finished goods into paper boxes for shipment, as shown in figure 5-10.
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Figure 5-10: Packing stage

Source: photo taken at By Hands International factory

The arrangement in the box needs to be well done because the shape of flower can be destroyed during transportation.

In this process, as to be mentioned later, the quality control also takes place.

5.2 Product Design, Value-Added Products, and Labeling

5.2.1 Product Design

By Hands make only high-end products. Their product line consists of artificial flowers made from mulberry tree (Saa) paper and cloth.

The mulberry (Saa) paper flowers are the majority of production, with 2 categories. One category consists of bunches of flowers for most of By Hands International customers. Another category consists of individual pieces of petal. Examples of customers in this category are schools of design in France and small shops in England (who sold these petals to appear in a scene in the Hollywood movie Alexander).

For the cloth flowers, they do not produce much of this type. Most of the customers are the ones who have been purchasing this type for a long time such as the previous Japanese neighbor. Another customer is the French clothing company who buy cloth corsages to decorate on their cloths with the same type of fabric. Since this type of flowers is not a majority of production and does not provide much income, we do not mention it in the production process.
5.2.2 Value-Added Products

Besides ordinary bunches of artificial flowers, By Hands International also makes value-added products such as tiny decoration pillows with craft paper flowers on the top, artificial flower trees, and fancy cards decorated with craft paper flowers, as shown in figure 5-11, 5-12, and 5-13, accordingly.
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Figure 5-11: Decoration pillows
Source: photo taken at By Hands International retail shop in the city of Chiang Mai
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Figure 5-12: Artificial flower trees
Source: photo taken at By Hands International retail shop in the city of Chiang Mai
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Figure 5-13: Decoration cards

Source: photo taken at By Hands International retail shop in the city of Chiang Mai

5.2.3 Labeling

There are 2 types of labeling on the products. One type is labeling as an OEM
 for their customers and another type is to label with their “By Hands International” brand.

The first type is to produce as an OEM. When the goods arrive to customers, they will put their brands on them. Another method for this type is that some customers send the stickers with their brands to By Hands International to label it before shipping goods to them. 

The second type is to sell as “By Hands International” brand. By Hands are now trying hard to make their brand known to end-users. They try to convince to use “By Hands International” brand and it is actually their ultimate goal in the future. Now the artificial flowers with their own brand are available in their shop in Chiang Mai.    

5.3 Raw Material Management

The important raw materials and how By Hands manage them are as followed:

5.3.1 Mulberry Tree (Saa) Paper (shown in figure 5-14)
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Figure 5-14: Mulberry Tree (Saa) Paper

Source: photo taken at By Hands International factory

They buy mulberry paper from 3 provinces in Northern region. The mulberry paper from Lampang province has high quality with high price while the one from Prae and Naan province has low quality with low price. The criteria for selecting mulberry paper depends upon customer requirement.

When they order mulberry paper from any suppliers, they have 3 different specifications, the thinnest-sized paper, the medium-sized paper, and the thickest-sized paper.

The leftover of mulberry paper, after each sheet has been cut to have a shape like its mold used, By Hands will use it again for cutting small pieces such as small minor petals. The rest of it will be sold to recycling process in 2 places, the housewife community or the pulp and paper factory. However, By Hands mostly sell it to the housewife community because they want to contribute income to these people.
5.3.2 Dye Color (shown in figure 5-15)
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Figure 5-15: Dye color

Source: photo taken at By Hands International factory


They buy colors for dyeing mulberry paper available in Thailand but imported from Germany and Japan. 

They use non-toxic color which is the same type for silk dye. The colors they need depend on types of flowers to make. Each type of flower needs specific color code. 

Once the color bucket is opened, it can be lasted for 3 months. After that, it has to be disposed. However, By Hands never have any colors left through 3 months. Therefore, there is no color to dispose.

5.3.3 Shipment Paper Boxes (shown in figure 5-16)
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Figure 5-16: Shipment paper boxes

Source: photo taken at By Hands International factory

They buy paper box within their province, Chiang Mai. Again, as they want to contribute income to other people, they never plan to extend their production line by making paper box by themselves at all.

5.3.4 Flower Stems (shown in figure 5-17)
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Figure 5-17: Flower stems
Source: photo taken at By Hands International factory
They buy flower stems within Chiang Mai to contribute income to other people as well.

5.4 Factory Location, Factory Layout, and Safety

5.4.1 Factory Location

When selecting a location for the factory, Khun Nattha, the owner, takes into account the labor as the most important factor. 

Previously when her place was in the city of Chiang Mai, it was difficult to find labor. She mentioned that, people who work in the city like to move and travel around, so they do not have a habit of staying still in one place and concentrate on their work. That was the reason why she moved to urban area. Labor in countryside tends to be better in performing work and there is more labor supply there.

When she finally made a decision of locating her factory there, she thought that this area is in Amphur Saraphee. She had a contact of a person who could help her finding labor in Saraphee. But actually this area is in Amphur Sankampang. However, she did not change her mind afterwards. Labor is still not difficult to find in Sankampang.

The advantage of selecting this location is that, as mentioned previously, there is labor supply. It is easier to hire workers. They also concentrate in their job better and it is less likely for them to leave the company than those workers in the city.

The first disadvantage is that, since it is in a far urban area, metropolitan water supply cannot reach them. They have to use underground water. Good news that the quality of underground water does not affect production at all. 

Another disadvantage is that they only have one telephone line and it is difficult to run the business, especially in this case that they mostly communicate with customers by internet and fax. They have been asking for more telephone lines for many years but they never get one.

The last disadvantage is the transportation issues. Sometimes old and new foreign customers go to visit their factory and they find it difficult to get there. It also takes more time and cost for the package of final goods to be shipped overseas.

5.4.2 Factory layout
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Figure 5-18: Factory layout

Source: layout drawing from sketches when visiting By Hands International factory

The roof of the factory is made of metal sheets, which helps to cool the air underneath. So, the atmosphere is nice and there is no need for air-conditioning. Fan usage can be kept at low level. Also, the design of the building provides a lot of big windows so in the day time, a lot of light can go inside and there is only small need of electric light. The ceiling is very high and the main operation room is very big and wide-opened. Therefore, it is a comfortable place for workers to work. The circulation of air is tremendous.

However, in the room of cutting craft paper into mold shapes, it is a little too dark, maybe difficult for the worker to see when using a machine to cut paper.

The process flow is not quite well-established. In the L-shaped room, where started with color dyeing process in the head of L and followed by texture punching in the tail of L. After punching, the process flow has to come back to the middle of L and do various job. This can be implied that the flow is not smooth. 

5.4.3 Safety

By Hands International considers safety in the factory as an important issue. For example, they install a fire hose (figure 5-19) in case of fire. Moreover, sharp tools such as scissors and cutters, are hanged neatly on the board when no one is using them, as illustrated in figure 5-20.
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Figure 5-19: Fire hose in the factory

Source: photo taken at By Hands International factory
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Figure 5-20: Sharp tools board

Source: photo taken at By Hands International factory

5.5 Labor Performance

By Hands International is a labor-intensive factory. Therefore, improving labor performance plays a major role in production outcome.

5.5.1 Types of labor

There are 3 types of labor employed in this factory. 

The first type of labor is to work in the factory. They get daily wages but paid twice a month. They also get free lunch and drinks. In addition, they get into social security system.

The advantages for employing this kind of labor are that By Hands can control quality of their work and By Hands have good relationship with them.

The disadvantage is that this kind of labor tends to perform the job slower than the one paid proportional to their outcome and it is difficult to expedite them.

The second type of labor is those who work at home. They get paid proportional to the amount of product they can make. They do not get any free lunch or drinks.

The advantage of this kind of worker is that they finish their job very fast.

The disadvantage is incapability of controlling quality of their work. Another disadvantage is that sometimes they cheat by keeping the leftover at home. Even worse, they might take the raw material away and never come back.

However, there is an opinion of the owner. Even though By Hands already counts loss from their cheating, it still costs less to hire this type of worker than to hire the first type.

Therefore, By Hands have come up with an idea of having a combination of the first and second type of worker, which is mentioned as the third type. They get paid proportionally to the amount of product they can make plus 5% addition. They also receive free lunch and drinks.

The advantage is that, since they sit in the factory, By Hands can control quality of their work. In addition, they finish their job very fast. The owner wants to increase hiring this type of worker because it gathers the benefit of the first and second type.  

5.5.2 Specification of Labor

When a worker comes to work at the first time, By Hands does not know whether how well she can perform and which function should she be in. Therefore, By Hands will let her try each function and see what she can do best. Then By Hands will put her in that position.

Most labor existing in the factory tends to be older people, while younger people tend to be an employee for a short period and leave the company. Therefore, By Hands claim that they prefer the older ones, even though they are slower. These people are quite expertise in their job because they have been there for a long time. Also, the relationship between employers and employees are very good. Khun Nattha, the owner, even thinks of giving the business to them in the future, if her 2 daughters do not want to keep doing this business.

5.5.3 Training

The process of training in this factory is done from the old worker to the new one. The old one will teach the new one on how to perform that specific function. Moreover, on the factory wall, there are many boards with information for workers to learn by themselves such as the different shapes of cutting molds for each type of flower (figure 5-21) and different names of dye colors (figure 5-22). These boards help a lot because new workers do not have to ask old workers for these kinds of information so that it saves labor time. It also helps new workers to learn things more quickly.
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Figure 5-21: Different cutting shapes

Source: photo taken at By Hands International factory
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Figure 5-22: Different dye colors

Source: photo taken at By Hands International factory
5.6 Technical Capability and Upgrading

Most of the worker in the factory are aged people and have been working there for quite a long time. However, the techniques of making flowers change from time to time, since the owner designs flowers by herself and she goes to tradeshows abroad often, so she gets to see new model and new trends. When she gets new knowledge or techniques, she will teach the workers how to do and the workers will also teach the new comers.

There are some innovations that Khun Nattha invented. For example, she invented the technique of twisting petals (figure 5-23). It is her patent and so only Thai people can do. Artificial flower manufacturers in other countries are not allowed to twist the flower petals.
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Figure 5-23: Twisted petals

Source: photo taken at By Hands International factory

Another invention from her creativity is the value-added product called “scented flower balls”, as shown in figure 5-24. She used special kind of natural soil in the middle of the ball and put perfume in it. This soil has a lot of tiny holes and works as an absorber of perfume, slowly releasing fragrance over time. Then she covers the soil and perfume with a bunch of flowers and wrap with a wire of ball shape. This product is perfect for hanging on the door handle. Her little daughter even further upgrades the product by suggesting to tie a ribbon and a special occasion tag on it, such as “Happy Birthday”.   
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Figure 5-24: Scented flower balls

Source: photo taken at By Hands International factory

5.7 Cost of Production

This factory is labor-intensive. Most of the money is spent on labor. The owner of By Hands has tried to reduce labor cost by recently emphasize on using the third type of labor mentioned in section 5.5 (Labor Performance). The reason is that this type of labor lessens both the cost of losing and wasting material, and the cost of daily-wage labor.

Besides reducing labor cost, By Hands also tries to reduce other costs. For example, instead of only making when customer orders come, some basic designs of flowers are produced in advanced and kept in the inventory. Therefore, they are economies of scale in terms of less cost of dye color, electricity, etc. 

5.8 Quality Control

There are 2 stages of quality control. The first one is on-the-job quality control. The second one is before-shipment quality control.

The first stage of quality control is that, when workers perform their job, they will control the quality by themselves. If there is any mistake, they will fix it right away. Majority of mistakes are found and fixed at this stage.

The second stage of quality control is that, the person who arranges the final products into boxes for shipment also perform quality control at this point. If he finds any mistakes, he will take that item out to the factory to fix it. However, experience shows that less than 1% that mistakes are found here.

5.9 What By Hands International Should Do

The manufacturing process that By Hands International uses to produce mulberry tree (Saa) paper flowers consists of cutting, dyeing, drying, punching, assembly, ironing, bunching, value-adding, and packing stages.

The slowest steps in the manufacturing process, which makes the whole process slower than it should be, are assembly stage and bunching stage. The reason is that there are hundreds of designs to do so that labors are not experts in every single type of flowers. Therefore, when they make each type, they are not quite used to making it and hence take more time to do it.

By looking into details about how they perform each function, something are found to be improvable. For example, in the stage of dyeing color, they should use one person for dipping and another person for putting into trays to let color dry. By implementing this way, the flow of this stage will be faster and it will save time and energy to heat the color, thus saves electricity cost.

Another improvable point is that, in the stage of drying, it is already obvious to By Hands that, the petals in upper trays get dry faster but they still do not arrange each tray in order, only depending on convenience. Therefore, if they change the way to arrange each tray in the metal structure, such as putting lower trays first and taking lower trays out the last, the worker will have to travel less trips from this stage to another stage and they will not have to randomly guess and touch which ones are already dry, because they will get dry quite at the same time, or at least, in a smaller range of difference.

By asking By Hands, they do not have preventive maintenance of the machines or electrical equipment they use, especially the mulberry paper cutting machine which there is only one in the factory. They also do not have any plans what to do if that machine is broken. The recommendation here is that they should implement preventive maintenance and stock some spare parts of these machines in case they are out of order. By doing this way, the production will not be affected much.

As mentioned in section 5.4.2 about the factory layout, the flow of the process is not quite smooth, referring to the layout.  In the L-shaped room, where started with color dyeing process in the head of L and followed by texture punching in the tail of L. After punching, the process flow has to come back to the middle of L and do various job. This can slow down the overall process and thus cause ineffectiveness. Therefore, By Hands should re-arrange their layout in order to correspond with the chronological order of each stage of manufacturing process.
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� Mulberry Paper is handmade from the inner fiber of the mulberry to produce an exceptionally pure, translucent paper, used by paper and painting conservators in repair and lamination. It is very strong, despite its light weight.


� A frame or model around or on which something is formed or shaped.


� Ergonomics, also known as human factors, is the scientific discipline concerned with interactions between humans and other elements of a system in carrying out a purposeful activity.


� An original equipment manufacturer (frequently abbreviated "OEM") is a � HYPERLINK "http://en.wikipedia.org/wiki/Corporation" \o "Corporation" �company� that builds products or components that are used in products sold by another company (often called a � HYPERLINK "http://en.wikipedia.org/wiki/Value-added_reseller" \o "Value-added reseller" �value-added reseller�, or � HYPERLINK "http://en.wikipedia.org/wiki/VAR" \o "VAR" �VAR�). An OEM will typically build to order based on designs of the VAR.
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