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Executive Summary
Project Title: Pricing and Break Even Analysis of Eri Silk Production for Cottage Industry
Principle Investigator Mrs. Suchada Ujjin
Textile Research Technology Unit,
Kasetsart Agricultural and Agro-Industrial Product Improvement Institute (KAPI),
Kasetsart University, 50 Phaholyothin Rd., Chatuchak, Bangkok 10900, Thailand
Telephone 02 —9428600 - 3, Fax:02—5620338 E-mail : aapsdu@ku.ac.th

Co researcher Assoc.Prof.Napaporn Phromchana
Department of Agricultural and Resource Economics, Kasetsart University.
Year: 2009

Source of Fund: The Thailand Research Fund (TRF)

Eri silk worm (Samia ricini) is a moth which belongs to the Family Saturnidae, Order Lepidoptera.
The life cycle consists of four different complete metamorphosing stages, egg, larva, pupae and adult
moths. The silk worm produces silk yarn make of protein with very unique characteristics. Eri silk fiber is
light and fluffy with special thermal property as silk and wool that is warm in winter and cool in summer.
Besides, Eri silk is durable and strong that is easy to wash and iron. And the texture is like cotton which
makes the fabric suitable to make day time dresses with huge markets comparing to night dresses.

Eri silk worm is extensively raising in Assum, India to produce Eri silk. The worm feeds on castor
and tapioca leaves. According to the different characteristics Eri silk yarn could not be reeled, it needs
spinning. Recently, there are 21 Eri sik Spinning Technology Transfer Center and 128,000 farmers silk
culture in Assum, India. Moreover, the Fine Filleted Drum & Six Spindle Eri Spinning Charkha modified
from cotton spinning machine was successfully developed for Eri silk. Thus, help the farmers to obtained 5
fold more income. In addition, small carding cotton fiber machine was modified for Eri silk yarn.

Eri silk culture in Thailand was developing into industry by the contribution of the result from The
Research Project “Development of Eri silk Culture into Industry” led by Prof. Dr. Tipvadee Attathom. The
Project sponsored by The Thailand Research Fund (TRF). Thus, Eri silk culture in some provinces in
Thailand was developed such as Utaitanee, Nakhonsawan, Chiangrai, Payao, Lumpoon and Chiangmai. In
year 2008 The Thailand Research Fund carry on the objective to develop Eri silk culture in order to
concreting push forward Eri silk culture into industry.

This project aims to magnify an outcome of The Research Projects mentioned. The main objective is

to analyze cost and profit and selling price according to recent marketing and consumers’ mechanism. In

10



addition, the break even points are analyses so that farmers could plan to manage their activities in Eri silk

culture and to make decision in their investment.

Objectives:
1. Study on basic information from various kinds of references to use as basic data for further studies.
2. Analysis of basic elements of production cost in Eri silk culture for cottage industry.
3. Analysis of total cost in Eri silk culture at different scales of production.
4. Analysis of total income in Eri silk culture at different scales of production.
5. Analysis of price at the break even point of Eri silk culture at different scales of production.
Implementation

Research operation is divided into to two parts.

I. First Part: Study on basic secondary data from various kinds of references
There are three steps in this study.
1. Data collection in ‘rearing silk worm, spinning of yarn and weaving fabric from farmers’ Eri silk
culture in Nakhonsawan, Utaitanee and Research Group of Kasetsart University, Nakhonpathom provinces.
2. Searching and compiling researches documents, internet and statistic data of government and
private enterprises.
3. Set up data base from all collected data for further analysis of cost and price of Eri silk culture

activities with high commercial potentiality.

I1. Second Part: Primary data survey for Eri silk culture
The surveys are carried out in Nakhonsawan, Utaitanee and Nakhonprathom provinces. Data base
of Eri silk culture resulting from Part I are considered for further studies as follow:
1. Analysis of basic elements of production cost in Eri silk culture for cottage industry.
2. Analysis of total cost in Eri silk culture at different scales of production.
3. Analysis of total income in Eri silk culture at different scales of production

4. Analysis of price at the break even point of Eri silk culture at different scales of production

Summary of Results

I. First Part: Study on basic information from various Kinds of references
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1.1 Important steps of Eri silk culture are as follow: Life Cycle of Eri silk worm from eggs to
adult moths is 41 — 52 days. Raising silk worm; after hatching larvae are feeding on castor or tapioca
leaves and allow growing with periodical feeding as in the feeding of mulberry silk worm. The production
of silk yarn is done by boiling open-ended empty cocoons, degumming, picking and cleaning, fluffing up
the yarn then hand spinning. After that Eri silk fabric is prepared by hand weaving using traditional
handloom.

1.2 Eri culture and commercial products : Eri silk culture with high commercial potentiality:
Results from the survey reveal that there are three Eri silk culture products of high commercial potentiality
namely; 1) products from cut cocoon and pupae 2) hand spun Eri silk yarn and 3) hand weaving Eri silk
fabric.

1.3 Products from Eri sik culture: A pair of moth produces 247 eggs, 92.2 % of eggs are hatching
and 96.7 % of worms are survived. Each cocoon net weight is 2.2 gram, each pupae weight 1.9 gram. and
an cut cocoon weight 0.3 gram. Ratio of pupae weight: cut cocoon equal to 85.46 :14.54 The production of
20,000 cut cocoons derived from 182 pupae or 91 pairs. The number of 20,000 Eri silk worms (5 stages)
feed on 472 kg. of tapioca leaves. Number of tapioca leaves enough for feeding Eri silk worm that has no
effect to tapioca yield is from 30-40% of total yields that produce 134.1 kg. leaves per one rai. This amount
of tapioca leaves is suitable to feed 11.6 gram of hatching larvae that will produce 1.8 kg. cut cocoon.

1.4 Relationship between numbers of families to produce one ton of cut cocoon is studied. It
was found that if the yield of cut cocoon per one production period is 10 gram then 638 families are needed
to produce one ton of cut cocoon. While only 159 families are needed when increase cut cocoon production
to 40 g. per production period. As for hand spun of silk yarn an average yield of silk yarn is 115 gram/one
man powetr/day/ 8 hours.

II. Second Part: Primary Eri silk culture survey

Survey results of farmers Eri silk culture in Nakhonsawan, Utaitanee and research group in Kasetsart
University, Kumpangsaen Campus are analyses in basic elements of their production costs for cottage
industry. The main analysis are carried out in cost, income and selling price at break even point of Eri silk
culture in various scales of production. Besides, the compensation from complete integrated production of

Eri silk culture is included. The results are as follow
1. Basic elements of production cost of Eri silk culture for cottage industry
An analysis of basic elements of production cost consists of cash cost and non-cash cost of fix cost

and variable cost. Results from information of Eri silk culture and surveys by questionnaires to farmers in
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Nakhonsawan and Utaitanee revealed that asset and materials needed in Eri silk culture are as follows:
silk rearing house, steel or wooden shelf with wire netting to lay down plastic net or threshing basket
feeding eri silk worm with tapioca leaves, scissors, knife, and chopping block, nylon net, silk cocoon
rearing tray for sericulture, spread sheet to cover worm tray, a circular flat bamboo tray, water tank,
stainless tank and spatula for degumming, plastic basin for cleaning. Hand spun wheel introduced by the
Thailand Research Fund to supporting Eri culture by renting to farmers at the price of only 100

Baht/family, shuttle, traditional handloom for silk fabric weaving and cleaning stuffs.

2. Cost, return and pricing at break even analysis of Eri silk culture in various scales of
production

As the survey results revealed that Eri culture activities that have high commercial potentiality are 3
activities mentioned above so the cost, income and price at the break even point are analyses base on these
3 activities. The results are as follow:

2.1 Production of cut cocoon and pupae The analysis of egg rearing of 4 scales at 10.84, 20.46,
30.7 and 40.93 g./production period showed that total cost in cut cocoon production are 1,832.90,
2,888.33, 4,065.83 0¥ 5,142.54 Baht/production period. The price of cut cocoon and pupae are 230 and
80 Baht/kg, respectively. The results reveal that farmers obtain less income than the total cost. But when
considering cash cost from accounting it was found that farmers still obtain more income than cash cost.
Moreover, the incomes are increasing according to the expanding of scales of each activity to 113.23,
1,374, 1,689.20 and 2,006 Baht/production period. When the yield and price of pupae are fixed at 80
Baht/kg, it was found that the prices at the break even point of cut cocoon decrease as the production scales
increase and the prices are 631.12, 435.10, 379.71 and 336.02 Baht/kg., respectively.

2.2 Production of hand spun Eri silk yarn In order to produce silk yarn the cut cocoon are
degumming, and hand spinning. cut cocoon are varied according to their weights at 4 levels of 1.7, 3.2, 4.8
and 6.4 kg. /production period. It was found that the total costs to produce Eri silk yarn are equal to
1,750.21, 5,258.39, 7,962.39 and 12,506.59 Baht/production period, respectively. When selling Eri silk
yarn at the average price of 1,100 Baht/kg. farmers will obtain less income than the total cost. However,
when considering total cash costs from accounting the analysis results show that the incomes obtained by
farmers are higher than the total cash cost. Besides, the net income over total cash cost increase according
to scales of the activities to 926.22, 1,761.72, 2,648.13 and 3,501.53 Baht/production period, respectively.
As for the pricing of Eri silk yarn at the break even point, the prices are increasing according to the

increasing of the scales of production to 1371.93, 2,190.96, 2,211.78 and 2,605.54 Baht/kg. respectively.
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2.3 Production of hand weaving Eri silk fabric The Eri silk fabric is produce by handloom.
There are 4 different sizes of the silk yarn namely 1.275, 2.4, 3.6 and 4.8 kg./production period. The
results revealed that the total costs to produce Eri silk fabric are 2,719.87, 5,131.36, 7,697.48 and 10,263.59
Baht/ production period respectively. The silk fabric is sold by 3,818.54 Baht/kg. which make the income
obtained by farmers higher than the total cost. When considering the cash cost from accounting it was
found that the incomes are still higher than the increasing cash cost. And the net incomes over total cash
cost are increasing according to the increasing of the production of the silk fabric to 2,978.65, 5,624.38,
8,437.74 and 11,251.11 Baht/production period, respectively. The analysis of selling price of Eri silk fabric
at the break even point are not change when the production scales are increase and the prices are 2,370.26,
2368.72, 2368.53 and 2368.43 Baht/kg. respectively.

3. Pricing at the break even analysis of the production of cut cocoon and pupae

The selling prices at the break even point of cut cocoon could be decreased if the pupae’s selling
price is increased. Recently, the price of pupae tends to increase as consuming pupae becomes more
popular.

Consider from the cost estimate when fixed price of pupae is 80 Bath/kg, it is found that the selling
price of cut cocoon at the break even point of silk egg at 10.84, 20.46, 30.7 and 40.93 gram/production
periods are 631.12, 435, 380 and 336 Baht/kg., respectively.

The result from an analysis reveals that the selling price of cut cocoon is varying reversing to the
selling price of pupae. When the selling prices of pupae at different scale of production increase to 160,
120, 110 and100 Baht, the selling price of cut cocoon at the break even point will decrease down to 184,
201, 214 and 219 Baht, respectively. As well as, when compare to the recent selling price of cut cocoon at
230 km/kg, the total income of farmer is higher than all types of economic cost.

Comments for the contribution of research project

The results obtained from this research project provide details of basic information in Eri culture for
cottage industry, and variation of cost and income in different scales of production. Besides, the selling
prices at each break even point of various scales of production help farmers to plan and manage in each
activity. Moreover, the information obtained from this project will greatly help farmers in decision making

to put their investment in some selected activities.
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Comments for further researches and implementation

1.

As farmer get high income from selling pupae so campaign on consumption is recommended.
Besides, food recipes and food processing for home consumption, big scale for industry are needed.
This project should include both dry and wet type in order to cope with increasing number of pupae.
Should to Develop of appropriated degumming process.

Should to Develop of faster opening, picking and cleaning technique for save time and reduce cost
of labor.

Should to Develop of Eri silk hand and machine spinning techniques. That is to speed up production
in order to decrease an average cost per unit or increasing the selling price.

Should to reduce size of silk yarn to improve area per weight of the Eri silk fabric.

In case of improvement of standard natural dyeing that can do over again in small group of
housewife of Eri silk culture of the region. The designer should start from raw materials,
characteristics of silk yarn, color, silk fabric structure and products patterns that are difficult to
imitate.

Should to develope of silk fabric design and style to meet marketing demand and high satisfaction of
the consumers.

Should to propagandizing the unique characteristics for Eri silk culture and special properties of the

fabric to value added Eri silk products and introduce new marketing channel.
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Project Title : Pricing and break-even analysis of Eri silk yarn production for cottage industry
Principle Investigator : Mrs. Suchada Ujjin
Organization : Textile Research Technology Unit, Kasetsart Agricultural and Agro-Industrial Product
Improvement Institute (KAPI), Kasetsart University, 50 Phaholyothin Rd., Chatuchak,
Bangkok 10900, Thailand
Co researcher : Assoc.Prof. Napaporn Phromchana
Organization : Department of Agricultural and Resource Economics, Kasetsart University.
Abstract

This project aims to analyse the basic elements of cost in Eri culture for cottage industry and
variation of cost and income in different scales of production. Besides, the selling prices at each break even
point of various scales of production are analyses. Research operation is divided into to two parts. The first
part is the study on basic information from various kinds of references to use as basic data for further
studies. And the second part is the Eri silk culture survey in Nakhon Prathom, Nakhon Sawan and
Utaitanee provinces. The results from the studies reveal that there are three groups of products from Eri
silk culture with high commercial potentiality namely; 1) cut cocoon and pupae 2) hand spun Eri silk
yarn and 3) handloom weaving Eri silk fabric. It is found that the cost and income in every scales of the
production of cut cocoon and pupae from silk egg and spun silk yarn have lower income than the total cost
and are not cover the expenses in economic point of view. Hence, reconsidering from accounting total cash
cost the data clearly show that total income is higher than total cash cost. As for every scales of the
production of Eri silk fabric the total incomes are higher than all types of economic cost which clearly
show that farmers gain net profit from this activity. Further results show that the selling price at the break
even point of the production of cut cocoon, silk yarn and Eri silk fabric are decreasing according to the
increasing scales of production. The selling price of cut cocoon is varying reversing to the price of pupae.
Consider from the cost estimate when fixed price of pupae is 80 Bath/kg. It is found that the selling price of
cut cocoon at the break even point of silk egg at 10.84, 20.46, 30.7 and 40.93 gram/production periods are
631.12, 435, 380 and 336 Baht/kg., respectively. If the pupae’s selling price at different scale of production
increase to 160, 120, 110 and 100 Baht, the selling price of cut cocoon at the break even point of silk egg
decrease to 184, 201, 204 and 219 Baht/kg., respectively. However, when compare to the recent selling
price of cut cocoon at 230 km/kg, the total income of farmer is higher than all types of economic cost. This

result clearly showed that farmer will gain net profit from this activity.
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Unit : metric ton

=D.

37 (State) 2005-2006

Eri Mulberry | Tasar Muga Total
1 Assam 745 8 104 857
2 Meghalaya 280 3 5.4 288
3 Manipur 235 48 3 0.06 286
4 Nagaland 130 1 neg 0.18 131
5 Andhra Pradesh 27 5,375 20 5,422
6 Arunachal Pradesh 10 1 neg 0.24 11
7 West Bengal 4 1,552 34 0.2 1,590
8 Mizoram 3.2 6 neg 0.07 9
9 Bihar 2.8 3 14 20
10 Chattisgarh 2 3 90 95
11 Orissa 2 2 21 25
12 Uttar Pradesh 0.5 19 3 23
13 Jharkhand neg 1 96 97
14 Tamil Nadu neg 739 739
15 Uttaranchal neg 14 5 neg 19
16 Himachal Pradesh 16 16
17 Jammu & Kashmir 95 95
18 Karnataka 7,471 7,471
19 Kerala 12 12
20 Madhya Pradesh 23 16 39
21 Maharastra 44 6 50
22 Punjab 4 4
23 Rajasthan 1 1
24 Tripura 4 4
25 Haryana -
26 Sikkim

1,442 15,445 308 110 17,305
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M3191 5 5101 lvinvesduRe Tae Central Silk Board, Bangalore (1o 12 Agu1ou 2551

i ¥HA (Variety) 5159 11w s lvuty
Reeling cocoon Price Raw silk Price
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U

*1 JUUAUMINY 0.7797 1M 1ip UM 22 FuNAy 2551
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. http://www.seri.ap.gov.in/market/menu.asp
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