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Foreword

This study was funded by the North East
Crop Development Project (NECDP) in late 1985, Thé
research team of the Center is headed by Dr. Sopin
Tongpan from the Department of Agriculatural Economics,
Faculty of Economics and Business Administration. The
study, however, took =z longer time than was originally
planned. This wés due to anumber of problems, e.g.,
the tight time schedules of the researchers as well as
the seasonal nature of tapioca processing, and the
difficulty of getting information from the»éample

firms.

The Center hopes that the findings from this
study will be of interest to those concerned Wwith

taploca processing in particular and cassava industry
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Dr. Tongroj Onchan

in general.

Director
Center for Applied Economics
Research
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in August 1985, but field data collection was much
delayed due to other commitments of researchers. Thus,
data analysis and report preparation were also delayed,
However, report preparation was finalized in September
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Throughout the course of the study, the team
was proﬁided with full support and understanding from
the North Eastern Tapioca Trade Association and their
members and NECDP's staff especially Mr. J.F. Townend,
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The report in details is presented in Thai with
English version for tables. The summary is given in
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English summary.
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ENGLIGH SUMMAEY

1. INTRODUCTION

Declining prices of cassava root and tapioca
products in 1284 and the anticipation of oversupply of
cassava production in 1984/85 have led to the introduc-
tion of the so-called '"cassava acreage reduction program".
Approved by the Covernment, the project was implemented
by the Ministry of Agriculture and Cooperatives. According
to the plan, the program covered 23 provinces in the
Northeastern and Fastern regions. Among these, about
60 percent were in the Northeast. The program was set
to reduce cassava acreage amounting to 330 thousand rais
in 1984/85 and another 670 thousand rals in 1985/86.

(Tab;é 1.1) If the program ik succtessful, cadsava pro-
duction will decline, presumably yleld remains unchanged,
This will have an impact on cassava industry in the region
as 8 whole. Furthermore, labor émployed by the industries,
in addition to other related activities will also be

affected.

The objectives of the study is to analyse the
impact of cassava acreage reduction program on cassava -
processing industries in the Northeast, The information

were collected from six provinces, namely, Nakhon Ratchasima,
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Khon Kaen, Chaiyaphum, Udon Thani, Kalasin and Maha
Sarakam, The interview schedules comprising 145 factories
included 104 tapiloca chip, 83 tapioca pellet and &

tapioca flour. (Table 1.2) The interview was undoertaken
during November 1885 to March 1986, Therefore, the pro-
cessing figures were based on 1985 - 1G98C which procoess

the cassava output of 1984/1985 crop yoear.

However, oniy detalled information of tapioca
chips and pellets factories were collccted., TFor tapioca
flour only some hasic information were sought. Due to
complexities of procuction process and cost of production
components of taploca flour, it scems difficult to use
sample survey cxcept by the case study method. In addi-
tion, in conductling flield survey, samples have not been
stratified beforehand since, cooperation of the samples
and reliability of t!o2 information provided are consi-
dered more important. This has resultced in unproportional
by sample included, i1.e. sample size of some group is
small while other group is large. Which has resulted in
a poor statisiical analysis due to the small number of
obsérvations. But wvith total samples of 104 tapioca
chip factories where 49 percent are small size 35 and 26

percent repiresents. medium and large size respectively.
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The method of analysis based on production func-
tion cost,and profit functions were applied and finally an
evaluation of the impact on the industries when raw material

or cassava root declined.

2. GENERAL SITUATION QF CASSAVA PRODUCTION AND PROCESSING

IN THE NORTEEAGT

Area Planted and Production.. Cassava acreage

increased rapidly with planted area of only one million
rai in 1968 (2511), and jumped to two million rai and more
than four million rai in 1972 (2515) and 1976 (2519)
respectively reaching nine million rail in 1984 (2527),
Produection also increased at the same rate, i.e. from

only 2.6 million tons in 1976 to 20 million tons in 1984.
About 60 percent of both acreage and production are from

the Northeast. (Table 2.1)

Processing Industries. As cassava acreage

expanded, processing industries also increased and the
most important ones are tapioca chip and tapioca pellet
factories. Number of cassava.chip,factories increased
significantly from only 100 in 1965 (2518) to more than
1,000 in 1979 (2522) and reached the highest level in
1983-84. This increasing pattern was the sanie for tapioca

pellet factories. (Tablé:2.2) However, these figure
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were based on officiol recleases which is believed to

be lower than the actunl fipurecs. Tt g 8lso difficult

to collect the actual number of factorles as most of

the small plants has only dryingy floor, where the chipping
machine is movable. Thereforo, in some periods when
supply is plenty, they will operate, and will close when

supply is limited.

General Characteristic of Tapioca Chip and

Pellet Factories. From total sample of 104, 95 percent

were operated as private business, another § percent
operated on partnetrship and company basls. On the average
they have been in business for 8 years, and 45 porcent
wvere also engaged in other businecss activities especially
as farm product dealers. &izes of business can be
classified by sizes of drying floor, i.e¢. small size with
drying floor of 5 raigand less, medium size with 5-10 rails
drying floor and large size with over 10 rais drying floor.
For pellet factories, about 43 percent operated on pri-
vate ownership, the remaining 57 registered as partner-
ship and company. All have been in business about seven

years, (Tables2.3 and 2.4)

Number of Months Operated. On.the average,

tapioca chip factory operates eight months a year with



a2 range of three months to all year-round. Usually the
operating seascon begins in October and reaches the peak
in January then declines and reaches the lowest level in
March, Small factories have longer operating season com-

pared to the larger size. (Table 2.5)

For pellet factories, on the average they operate
for nine months a year with a range of 5-12 months. This
does nbt mean that the factories operate for the whle

month but only a few days in each month. (Table 2,6)

Equipments and Investment of Chip Factory.

Equipments can be classified into two types, i.e. equip-
ment specially used for cassava processing, and equip-
ment used for other purposes. The first group of equip-
ment for tapioca chip factory included chipping machine,
chip sprinkler, chip flipper while shoveler, weighing
scale, car for equipment attachment are for general pur-
poses. Although the equipment served for the same pur-
poses but they rather quite vary in types, models and
materials. Number of equipments for one chip factory

is shown in Table 2.7. (Pictures of some equipments

for chip factory is also shown in the Appendix)

The average asset value of the factory was

about 1.5 million baht, with much .-differences among
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the sizes. Thirty-eight wercent of the asset value 1s
for equipments followed by for land. (Table 2.7) An
averdge initial dnvestmeont was HGP2, 000 bhaht, with 56
percent from their own fund, and another <4 percent
borrowed from the bank, Dally operating fund varices
from 37,000 to 108,000 baht depending on whother it is
a peak or less active market periods. Majority of the

operating fund comes from commerclal banks, (Table 2.8)

Equipments and Investment of Pellet Factory,

As in the case of chip factory, cquipments can be grouped
into two categoriles, i.,e. special equipment and equip-
ment for gencrel usapges, The first group of equipment
included pelletor, steam boiler (only for hard or branded
pellet), moisture tester, lab sand testing, hardness
tester and grinding wachine. Shovelers and welghing:
scale are grouped as general equipment. Not all fac-
tories own these quipments, except the pelletor, mois~

ture tester, and sand testing equipments. (Table 2.9)

On the average, the present asset value of
pellet factory is about 10 million baht, or 12 million

baht for hard pellet factories alone Table 2,10, Ini-

tial investment was 5.4 million baht, wilth the majority

borrowed from the bank, Daily operating fund were
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between 300,000 ~ 90C,000 baht depend by on the season,

mostly borrowed from the bank, (Table 2.11)

For tapioca flour factory, the asset value at
present is 37 million baht with initial investment worth

24 million baht.

3. CASSAVA PROCESSING

Taﬁioca Chip Processing

The processing method is relatively simple,
beginning with slicing the cassava root by chipping
machine. The chip is then dried on the drying floox
for 2 to &6 days, on the average of 2~-3 days, with pe-
riodical turning over until the moisture content reach
14 - 18%, or even higher. The limiting factor is the
size of drying floor, usually one rai 6f drying flour
can dry about 15.8 tons of fresh chip. Wide variaties
are practiced'dépending on the sunlight, size of chip,
and market situation. The dried chip is collected, then
kept under the shelter and ready for the market. On
the average in 1985 one chip factory processes 6,319
tons of cassava root to give 2,886 tons of. dried chip

with the ratio of 2.19 : 1. See details in Table 3.1
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Cassava Root Procurcenments. Normally buving

price for cassava root 1s post in front of the lactory,
Price settling is basced on starch content which usunlly
relies on cxperiences rather than a starch testing:,
Usually, cassava from the same production arca will be
of the same price. DPrice may be different in a very
cxceptional case, In practice, the buycr will deduct
10 percent of total weight 1.8, onc ton of cassava will
welght as much as 1,100 kilograms., Cassava grower sup-

plies majority of procurecments. (Table 2.2)

Hired Workers. Labor hiring is both poermanent

hiring (paying both monthly salary and daily wages), and
daily hiring based on temporary basis. On the avorage
4.7 were hired as pefmanent worker and 5.8 were temporary.
Combining the two together, the range was frem 1 to 15,
However, due to very secasonal, numbcr of workers varies
substantially from period to period. Larger sized plants
w;ll comparatively hire less workers since most of the
work has been done by machines including chip spreading

and flipping or turning over, and even collecting., Daily

wage was between 40 - 52 baht a day. (Tablce 3.3)

Labor Requirements. During one drying process

1asting about two to threce days, an output of ahout 109
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ton of root and about 50 ton of dried chip required only
70.6 man-hour, More than half of labor time was spent
in flipping or turning over., On the average labor :re-
guirements of small factory was about 2.75 man-hour. per
ton, while the medium and large sizes require only 1.23
and 0.67 man-hours per ton respectively. An average for

all sized was only 1.41 hours per ton. (Table 3.4)

Chip Selling. Majority of the product will be

sold to pelletor within the province or in nearby pro-
vinces. But some factories with good relationship on

the nationwide level sold their produces to buyer in
Ayutphaya, Bangkok, Chon Buri or Chachoengsao. Nor-
mally selling is done when the amount of dried chip is
commercially sufficient usually enough for one truck load.
Keeping chip in a large quantity is rarely practiced by

small factory except 'in some special cases,

‘Cost and Return. Production cost included ex-

penses in buying' cassava root, which accounted for 24
percent of the production cost; processing cost, i.e.
labor, electricity, interest on working capital, machinery
repairing; and depreciation of equipments based on straight
line method. Altogether derives a production cost. of

about 1,733 baht per ton, and selling price valued at



1,878 baht per ton. After deducting €1 baht per ton
for selling cost, profits gailned by chip factories were
estimated at 82.95 baht per ton on the average. (Table

3.5)

Problems Incountercd by Chip Factorics, Most

problems are common cnes. This included compotition in
buying cassava root, and difficulty to get loan from

banks,

Tapioca Pelleting Processing.

The pelleting process are almost similar in
all factories. Differcnces lic betwcen softer: wative
pellet and hard or branded pellet, The dried chip,
usaully have moisture content higher than 14%, will be
screened to remove sand and other foreign ﬁaterials
especially metal; grinding; conditioning by steam for
hard pellet, pressing through cylindrical shape die,
and finally send through cooler to reduce temperature.
According to the government standard, moisture content

was set at the makimum of 14%.,

On the average each plant has 2.6 sets of
pelletor from a range of 1 to 9 with various sizes of

dies diameter ranging from 16.5 to 25 inches. Productilon
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capacity was 11 tons per hour or 4 tons per one pelletor.
On the average, the plant can process 38,400 ton of ichip
annually, equal to a yield of 37,000 ton of pellet with
the ratio of 1 : 0.96. The plant operates only 136 days
a year base on three shifts operation on 24 hours a day.

See. Table 3.6,

Raw Material Procurements. About 69 percent

of rawrmaterial have to be purchased from chip factories
while the remaining come from their owh chip processing
and from chip dealers or brokers (Table 3.7). DBuying
price set by substracting transportation cost to buyer,
sale tax, commission fees and processing cost. form the

price paid by buyers or exporters,

Hired Labor, The plant hires both permanent

staff on a basis of monthly salary and on daily wages,
and temporary workers. Generally,ya plant will hire
12 workers as permanent staff and 8 on temporary basis.
Average daily wage is 79 baht/day for permanent staff

and 46 baht/day for dally workers. (See Table 3.8)

Cost and Return. Pelleting cost was sabout

1,550 baht per ton, among these, 85 percent was for

dried chips, 14 percent for processing expenses in~
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cludiag fuel and electricity, wages, interest on working
capital, and repairing. Another onc percent was for
equipment depreciation hased on stralght-linc moethod.

As in the case of chip factories, interest on invest-
ment is not included. On the average, the operator

will get 71 baht profit per ton or 2.7 million baht per
year, (See Table 3.9) However, duc to small sample
size and limited Information, i.c¢. on quantity bought
and sold, including prices were rather fragmented and
based on memory. This fipgures must be considered with

caution.

Problems of Pellet TFactories. Problems on~-

countered by pellet factories aro varied and all of
them are peculiar to the industry. Theore arce stiff
competition, under-utiilzeotion ol machines and equip-
ments, and too much prices risk because they have to
procure the dried chips all year while price of pecllet
is still unpredictable. Tor example, in Nakhon Rat-
chasima alone, there are about 84 pellet factories

with total of 200 peclletizing sets which could process
half a million tons of pellet a month. Therefore, com-

petition in chip procurement is considerably strong.
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Tapioca . Flour Factories. There is some in-

teresting information regarding the flour production
which was about 152 tons a day. Processed cassava-
root totalled 151,902 tons of which 33,368.75 tons of
flour equal to the ratio of 4.48 : 1. On the average,
each plants employed 48 workers from the range of 12 to
200 workers. Monthly salary is averaged at 2,838 baht
for permanent staff and 59 baht a day for temporary

workers.

Cost of flour processing was estimated at
3,173 baht, and profit were worth about 77 baht per:
ton. The factory is facing price fluctuation of cassava
root which is still increasing .especially in 1985-86.
However, prices of flour did not move up in that same

direction.

4. PRODUCTION AND COST OF PRODUCTION ANALYSIS

OQutput of Tapioca Chip Factory. . Annual pro-

duction of tapioca chips was set to be explained by sizes
of drying floor, labor inputs in terms of member man-
hour, number of months operated and equipments and

machineries measured by values. In reality, output of



xlv

the factory depends on input, i.c¢. In this case of
cassava root. But duc to the problem of multicolli-
nearity between cassava root and the variables already
mentioned, the cassava root is excluded., The costimation
of production functions showed that on thoe averape thosce
four variables can cxplain 71 percent of tapiocn chip
production. Consideriny the cocefficient values, 1t re-
vealed that size of drying floor iy the most constrained

factor in chips processing. (Table ¢.1)

Marginal physical product of all input, except
cquipment and machineries of the large~size factor, are
positive. Considering price efficiency of input uscd
(by comparing value of marpinal physical product (MPP)
and input prices for each size of factory), it was found
that drying floor, labor, and value of equipment should
be increased, However, for a larpge-size factory, value
of eguipment should be decrcased., This simply means
that for a more efficient utilization of existing equip-
ments, production should be increased so as to fully uti-
lize the existing capacity. For more details, see the

values shown in Table 4.2,
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Output of Tapioca Pellet Factcry. As in the

case of tapioca chip factory, pellet production or out-

put was hypothesized to depend on production input. The
estimated function showed that number of pellectors, and
input labor together can explain output’ variations at about
€4 percent, while the remaining 36 percent is explained

by other variables not included in the equation.

Although each additional input employed will
yield additional output, as anticipated, the value of
marginal physical products are far below, the input price,
This is very true especially for pelletor. which one set
of equipment will cost more than a million baht. There-
fore, the only remaining solution is to inerease production.
Although it would be more efficient to employ more labor
but with fixed equipments it does not make sense either.

Details of derived values ave shown in Table 4.3,

Rzlationship between Raw Materials-and: Semi-

Finished Products. Although processing ratio between

cassava root and tapicca chip and ratio between chip
and pellet, has been recognized, it would be interesting
to estimate the relationship. Based on data collected

from the field., It showed that, on the average, one ki-
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logram of cassava rocot give 0.42 kilopram of driced chip.
In other words, one kilopram of chip was derived from
2.4 kilograms of cassava root. This fipure was higher
than the one already shown in Table 2.1, i.,c. 2,10 which
was based on weight average figures. For more dotails,

see Table 4.4.

In the case of pellet, from only 20 samples
processing hard pellet, it indieated that one kilopram
of dried chip will yield 0.97 kilogram of pellet which
is somewhat higher than the actual Tigure estimated

around 0,95 - 0.9¢ kilogram.

Cost Function Analysis, Cost component have

been classified into two broad categories including va-~
riable cost and fixed cost. Since fixed cost included
only depreciation of equipment, therc¢fore, variable cost
dominate the cost structure of tapioca chip processing.
The most important part of variable cost is raw materials
which is cassava root, accounting for about 94 percent

of the total cost and 95 percent of variable cost. Thus,
procesging cost depends on either input used or output

produced, since the relationship between raw materials
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and processed product is almost close to one. About 78
percent of processing cost variations for small and me-
dium tapioca chip factories, can be explained by output
or tapioca chip variation. But, for large-size factories,
94 percent of cost variation can be explained by cassava

root changes. See Table 4.5 for detailed values.

In the case of tapioca pellet, it was estimated
that 96 percent of cost variation can be explained by

volume of busihess, or quantity of pellet produced.

Profitability. One concept of profit, or re-

turn of mapnagement cdan be calculated by subtracting total
cost from gross revenue. Profit functions can be derived
from cost and production functions. From estimated cost
functions, it was found that the existing production
level although gave the profit but still less than maxi-
mum output level, For example the maximum level that
will give the highest profit for small size chip facto-
ries is 4.3 thousand tons but the actual production was
only 1.7 thousand tons. TFor detailed figures, see Table

4.6,

For tapioca pellet factories due to insufficient
information on prices, and small number of smaples, pro-

fit function could not be derived to conform with thcory.
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Although it was found that the factory cperated profitably

but is still far below the maximum lovel production,

5. IMPACT OF CASSAVA ACREAGE REDUCTION ON CASSAVS PRO-

CESSING INDUSTRIES.

Cassava Acreage in 1985H/8C, It was recopnizoed

that cassava planted area in 1885/86 drapped from the
previous year level., lHowever, the dropping {ipures in
both area and production have not yvet reached the official
agreement. Thai Taploca Trader Association estimated
that output had declined by 25 percent, but only recorded
at 12 percent according to QAE's fipurecs., Majority of
chip factories accounting for 81 percent admitted that
cassava production had declined in 1985/8G and the ro-
maining 19 percent did not agree. On the contrary, 14
percent of them thought that production had increased

in 1985/88., This reflected the real situation in the
producing area where, penerally speaking, praduection

was declining, but somehow increasing in some area.

For those who admitted that production had declined,

had estimated the drop of about 39 percent from previcus
year., Low price situation of cassava in 1984/85 seccmed
to be the main factor causing the growers to gwitch to

other crops. (See Table 5.1)
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To analyse the impact of cassava reduction, this
study, then, assumed that 25 percent of cassava output

dropped from the previous year.

Impact of Cassava Reduction on Chip Factories

Asking the tapioca chip factcories to identify
the type of business was affected by cassava reduction.
Ninety-one percent said their business were affected.
Other group of professions also hit by such drop. were
truck operator, equipment parts dealers, commissioners

and cassava grower, (Table 5.2)

Impact on Tapioéa Chips Industries

Each tapioca chip factories did not have the
same impact. It totally depcnds on the locations, market
strategies, number of years in business and others.

This study evaluates the average of overall impact of
all samples. The emphasis will be on two aspects, namely;
on their profit and employment of the worker, using sen-

sitivity anlysis.

Impact on Profit. Assuming that cassava root

dropped by 25 percent, this will result in lower profit

averaged at about 210,000 baht per factory. The profit
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of small size factories dropped by 63,000 thousand and
almost reached half 2 million baht for larpe factories.
The cdrop in volume of business was averaped about 721

tons of dried chip. (See Table §.3)

Impact on Employment., When volume of business

had declined in order to maintain profit level, cost of
produotian must be reduced. Onc pessible scolution is
to cut number of workers. On the average workers om-
ployed for esach faotory declined by 138 man-day, from
an average of 692 to 554 man~day. (See detnil in Table
5.4) Regarding on the appraisal of six provinces
covered, it was estimated that worker's income from
wages dropped by 7.07 million baht. This fipure was
based on an assumpticn that no other jobs were offered,
If a wdrkers can find other employment, then the loss
would be less. In practice, however, the factory will
keep the part of the worker in stead cof lay off. There-

fore, the actual loss would be less than seven million

baht.

Impact. onh-Produetion Cost. Based cost function,

when volume of business declines by 25 percent, it sim-
ply meant that processing cost per unit will automatically

increase simply because the factory have to produce lessandgt
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higher cost level. It was estimated that cost of pro-
cessing tapicca chip increased at the average of about

29 baht per ten. (See Table 5.5) This derived figure
assumed that the firms operated with the same cost curve,
and input used including labor remained the same. If,
however, number of hired worker was reduced or'hired on
shorter period then increase in cost of production will

be lowered, not 29 baht per ton.

Impact on Pellet Factories

Although estimated profit of pellet factory
showed a decline, the estimate figures was not realistic

due to the problems mentioned earlier.

The Impact on Workers, In the four provinces

covered (excluding Kalasin and Udon Thani where the
number of pellet factories are not available), it was .
estimated that the loss of wages payment would be 2.4
million baht. But in'reality this figure was somewhat
higher due to many reasons, especially the fact that
most woerker are hired by pellet factories on permanent
basgis. { Besides, wages and salaries are quite low com-

pared with the official wage payment. Therefore, the
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factory still hired most of the workers, eoxcept for some

of those temporary labor,

In brief, despite the insufficient iInformation
on pellet factorigs as to give the definite eoffect, it
was felt that the business will ho even more difficult
to manage compared with chip factories., This was cue to
high investment and the necegsity to operate almost all
year round. Competition to procure dried chip was also

strong while the price of pellet remained unpredictable,

Inmpact on Manufacturers of Equipment and Machinory

The most important equipments for cassava pro-
cessing are chipping machine, pelletor, and shoveler,
It was informed that production volume of these cquip-
ments have reached the ceiling in 1982/83 and dropped
afterward. This was also the same for hard pelletor
which also marked 1283 ags the peak year. The largest
manufacturer in Chon Buri producing both shoveler and
pelletor used to hire 200 workers on three shifts hasis
in 1983. But in early 198G they hired only 20 workers.
Thercfore, the decline in market demand was not a result
of cassava reduction but because the sale volume has

reached saturation level. In addition, the sales volume
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also depend on general economic condition, especially

prices of agricultural produces.

Spare parts for repairing especially cutting
plate for chipping machine, are widely available. But
for die, the main part of nelletor usually lasts for
sometimes and quite vary from factory to factory de-
pending on the quality chip screening. Repairing was
donelby the factory themselves except in the case of
broken, for whole complete set of pelletor that some-
times needs services from manufacturers. Therefore,
declining in cassava production in one or two years

will not greatly affect eguipment producers.

Consequences of Cassava Market Boom in 1983

Reduction in e¢assava production in the Northeast
was claimed to have a severe impact to cassava processing
industries. As mentioned earlier, it was true, because
business volume and profit had declined. But it was
partly true, since the other reasons for those factory
with adverse effects was just additional factors for

those already had faced financial set back in 1984.
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This was simply becausc of abrupt increase in
tapioca products price in early 1983 comparcd with prices
in late 1982, resulting in hirh profits for cassava pro-
cessors. To speculate the market, processing capacity
was expanded, new equipments woere bought, and new loan
were requested and easily approved by the commercial
banks, The total loan extended by commercial bank in
the whole Northeast repion rose from 16.9 billion baht in
1982 to 26 billion in 1983, equivalent to an increasa
of 54 percent. By late 1983 prices of cassava products
dropped continucusly until 1984, Besides, in January
1984, the Bank of Thailand had adepted croedit restriction
i.e., credit expansion are limitced to not more than 18
percent. Not only all banks collected previcus leoan,
but a new loan for cassava trading was not possible.
Other reasons because, in 1884 the government has adopted
cassava reduction pregram. This has resulted in severe
situation for those who expanded processing capacity in
1983, where most of the fund are borrcwced from the bank.
This situation has not yet recoverced in 1985 or even
1986, Therefore, cassava reductinn scheme was just

add another set back,
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Business Adjustment in the TFuture

When asking that if cassava production keeps
declining what is the plan for the future? Although
most of them ¢id not believe that cassava proeduction
will furthur decline, they did not believe that the
government's cassava reduction program will succeed.
Majority of the answers indicated that they will go on
by switching to other agricultural products which they
had engaged before turning to cassava processing industry.

(See detail in Tables 5.7 and 5.8)

6. PROSPECT CF CASSAVA PRODUCTION AND EXPORT

Cassava Production. It was recognized that

the country cannot afford tc grow cassava more than
market demand. Therefore, production restriction in
order to keep balance with the market is necessary.

But cassava reducticn scheme was implemented in 1984/85,
1985/86 and even 1286/87 was not much of a success
comparing with subsidies proviced which included loan,
seeds and fertilizer on credit and extra budget for

the povernment office implementing the schemes. If
this scheme would carry on in the future it is recom-,

mended to have substitute crops that already established
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in the market, The scheme should alse be bocekaed up
with strong cxtension program i 1t 19 o new eron and
provided input must be available and in-time,  Finally,
the scheme should ceonfined to spocific arca where the

farmer has alternative erops te choosoe,

Tapioca Lxport @ Iixport Allocation, In 1982,

the povernment sipned apn agrreement to EC market for

the period 1982 -~ 1986; and from 1987 - 1990 which
apreed to export totally not more than 21 million tons,
Therefore, the povernment have to alleeate export pro-
ducts quantity to EC market. The time during 1982 -
1983 was somewhat a trial period for rules and repula-
tion. From 1984, up to present (198G) cexport alloea-
tion is based on the stock of exporters. Annual export
was subdivided into 7 poriods about 48 days apart.

Details of quantity allocated is shown in Table 6,1,

Export to Non-EC Market. Traditionally, about

60 percent of tapiloca pellet was expoerted to EC markots.
Other markets absorbed very small amount and rather on
temporary period. Therefore, guantity export to this
market was unpredictable and fluctuated; i.e¢. from 400
thousand tons in one year followed by 70 thousand tons

in the year after. To stimulate Non-EC market expansion,
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Ministry of Commerce has set special cuota for EC market
for those who can export to Non-Ec market, It was start
with 1 : 1 in 19E4, changed to 1 : 1.25 in September

1985 and switched back to 1 : 1 in September 18986.
However, the opportunity to export to Non-LEC market

are limited by many factors, 1i.e, export price was low,
export was possible mostly through counter-trade which
only a few exporters can handle. Quantity tapiloca
pellet exported to both IIC and Non-EC markets and average

export price are shown in Table 6,2.

Future Production. As mentioned, export to

EC markét is constrained by an agreement at least until
1990, Opportunity to export to Non-EC market is restricted
by export price which was too low compared to EC market,
Considering the market demand for pellet, chip and flouf;
a simple estimation came up with annual production of
cassava root should be around 19 million metric tons.
However, 1f the market could absorb this amount, prices
must be somewhat lower to 1986's level. Lower prices
not only to ensure the EC market but it will also sti-
mulate using tapioca for feed in other Non-~EC markets.
This cannot be done through maintaining prices alone

buy yield must also be improved. This is even more im-
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portant since farm price subsidics in the FC market will

declinge, price of feed prains and ol pellet will decline,

7. CONCLUSIONS

Cassava reduction has impnetl to casspvil pro-
cessing industrics, which they bhad expericnced before,
But a decline in cassava production in 198L/806 simply
added troublesome to those factorics which faced fi~

nancial difficulty in 1984,

To maintain cassava production at tho level
closed to market demand is necossary.  Cassava acrenje
reduction schome would be succecded only if contined
to specific arg¢a, backoed up with extention propram,
when market system is already existed, and farmer has
alternative crops to choose. 7To expand market and be
able to compete with other exrorters in the future,
yield improvement should receive speical consideration.
The government should avoid any policy and measures to

trigger the prices above to real market level.
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Table 2.1 Cassava acreage and production in the Noxtheastern
Region and for the whole country 1964-198%

¥ A4 o 8w ow a ar
wgnsan (Wils) upuneildn (W)

ﬂ Acreageé (600 rais) Prédu ction {000 tons)

Year waUrziuM  menzTeEniRue e walrzied  menzieaniRuaLa
nggiiy Northeast Cgﬁgiiy Northeast

2507 656.0 1, 857.Q
2508 637 4 0 1, 475,0
2509 814,0 1,892, 0
25 10 88040 2, 06240
3514 1, 06640 2,611,0
2512 1, 193.0, 3, 07940
2543 1, 4030 3,431.0
2514 i, 384.0 3, 114.0
25 45 2,093.0 4,952¢0
2516 2, 674,0 6,416,0
2547 2, 958,0 6, 240, 0
2518 3,709.0 8, 100.0
25 19 4, 327,5 10, 23040
2520 5, 292,8 3,024, 0(57.08)  11,839,7 6,483,0(54,76)
2524 7, 281L.5 4,584,0{62,95) 16, 357,8 9, 699.0(59,29)
2522 5, 28642 3,396,0(64.24) 14, 101,0 6, 9520(62.,62)
2523 7,249,7  4,535,0(63,55)  16,500,0 10, 009,0(60.51)
2524 7,94040 4,738.0(59,67) 17,740,0 10, 046.0(56,62)
2525 7,7864% 1,5%9,0(58,75) 17,787,9 10, 2006 0(57434 )}
2526 8,55 L.6 5,079.0(59.39) 18, 988,5 10, 9852 0(57.85)
2527 8,779,5 5§, 104,0(58.24) 19,985,3 1% 080.0(55.,44)

2528 9,83041  5;532,0(59.93) 19, 262,14 10, 964,0(66,92)

o < 1 v
WAULUN 3 A0 U LaLLANSAY 78R 2
qote 3} Figures in perenthesis are percentage

=) ar
WA dNLLE T NIMNT LENT
Source : Office of Agricultural Ecomcmics
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Table 2.2 DNumber of cassava chip factories and pellet factories aa
registered with Department of Industrial Works, 1975-198

v

v
a v w4 v - %
1?0Q7UﬂdLﬂu 1TﬂﬂﬁUNUﬂﬂLMﬂ 1iﬂqﬁumutﬁuua:@nLuﬂ Tl

ﬁ . Chips factories ?:iisﬁies pelleghégztiries Total
Year FVUNY T ERITei T
No. No. No, No.

25 16 23 6 i 30
2537 60 16 6 82
2518 100 22 13 135
2519 217 52 49 318
2520 388 65 71 504
2521 834 82 100 1,016
2522 L, 190 113 127 1,430
2523 1, 225 120 133 1,478
25 24 1, 2614 194 137 4,522
2525 | 1, 293 130 141 1, 564
2526 t, 339 1“1y 143 4,623

/7 1, 349 LY 144 i, 640

]
ot a~ -~}
WIYLWn o iuiﬁuﬁquﬁﬂﬂﬂiﬁﬂu ﬂiﬂﬁi Hﬂﬂﬁﬂﬂ? WA Suuad R
b} q

Note ¢ Not included Udon Thani, Yasothorn, Mukdahan and Nong Khai

A e mﬂswmgmmmm

Source ¢ Department of Industrial Works
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Table 2.3 Typc of ownerships, expericnces and other business activities of chip fsctories
by size of -drying plot, 1985

LY 1
- i < 4
TUMRETY @ﬂﬁﬂznﬁitﬁuL?ﬁﬁﬂd (71y) LT"dnﬂﬁfm (ﬁ) gin?ﬂu.(SﬁU)
Size of Ownerships Experiences (Year) -Other Business (no.)
Irving 1 » [V oo ] . “\ v - t :;\! J._f
P o A VY VTR \aé WU na Lt o oewrls Ay
Individual Partner- Company Avg. Range  2525-28 non  Farm Others
ship Begin du . produces
_ . . ~ ring 2525-28 dealer
<
FNLAN 49 i 1 6,76 1—15 . 8 27 15 o
Sm=11
TUMNBN 35 i - 9,59 2—16 7 22 7 8
.Med‘iumI
quan g 14 2 —~ 9.19- 345 1 8 5. 3
Large
< .
I N—-taey 99 4 H 8. 14 1—16 6 57 a7 R0
Total-Averaze
»
TRURY 95, 19 3,85 0,96 - - 156,738 55 26 19
% N .
/ ] ’ . v v [ 7
uuﬁﬁtuq “/ ﬂu ol U?“ﬁﬁnﬁﬁﬂﬂﬁfﬂﬁﬁﬁﬂLﬁfﬁﬁﬁﬁiﬂhuaiﬂﬂ Lﬁiﬂduﬂﬂﬂﬁiﬁq LﬁUQﬁWQ il wwiiuu RAGTIN w151 dﬂaﬂ
Notes : =Included groceries, selling constructlon mat&r:als, znimel raising, paddy growing &

, _ cassava grower,-construction and mechanical shop.
s nmsdn
Source : Field Survey.
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Table 2.4 Type of ownershlps, expﬂrlcnces and other business activities of pellet factories
clasgified by type of product, 1985.
¢ M 4 1

L D e o . a = o
N M T RAm aruusnaT UL Ied (1) Vs zeumarn (i) TINIOU (L)

. Ownerships Experiences (Year) Othér an1V1LlES(no )
Type of ) v EY I | 1 T P

e N o = Qs -
4/n7 i ep! 158N 1nad i 13& ﬁﬁﬁﬁii Buﬁﬁ ‘ 2l
Products Individual Pertner- Company Avg. Ranges Non: Farin Tran- Othprs
ship precduces sport-
dealer ation
o’ e i o] t =1 -
UUIALUALTIN LAY B 3 4 7 ¢D 2—1b 8 3 — b
Branded pellet only _
yhﬂﬁiﬂﬁ&Jﬁ“fﬂ'Lﬁu 8 4 i 7.5 b—i% 3 6 2 2
Netive nellct nd chips
o o <
Muﬁﬂigﬂuﬂﬁﬂ”“ﬂuLdu 1 4 3 7.6 3—13 3 3 2 —
Branded pellet and chips
‘;
IW — ey 14 i1 8 745 2—15 14 12 4 3
Total~-dvgz,
b2
TARE 42,43 33,33 24424 - - 42.42  36.36  f2.12 9. 09
%

| 1
g . "
wa s MImMIanT
Source : Field Survey.
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Table 2.5 Number of months annually operated by chip factories
in the Northeast classified by size of factoryr 1935

e

i

“ ' «: ¥
C 1ume quANLAN  TWNRANY TNl LSRR
Items Small Medium Large Average
oy

Fumtouian luga 8.9 7,70 7.70 8409
Number of months
gperated .
Wit 3-12 4-13 6-18 312
Ra.nge N .
m.m .‘mﬂ:mummm:
uﬂmﬂmmm

% of factories operated
in the month of

NoBe Oot. 93486 72,97 81:25 83465
W4, Fov, - 94,12 - 97,% 93,75 95, 18
$ohe Dec, : 98,04  97.30 100,00 98,08
0,0, Jan. 100,00 . 87,30 100,00 99,04
oW, Feb, 96,08 91,89 100,00 95,19
N0, Mari 80.39 . 75,68 81,25 78,85
tu.u. Apr, 56,86 64,86 68,75 61,54
WoR, May 3%.22 .84 3L.26 .50
.4, June 3.2 32,43 31425 34,62
Nohe Tuly A% 1 29,73 . 25,00 35,58
P Aug. 54,90 32,43 33,25 13,21
U, Sept. 5882 . 40,54 34,25 48,08

WA 2 Mg

Source 1 Field Suivey.
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Table 2,6 Number of months annually operated by pellet factories
in the Northeast classified by type of business, 1985e

G ] ! | ] “3 “ ¥ [ b ™ v "4‘
TNy PUALINDUNG LAY LML SHULEY Luﬂuﬂ@u@iﬂutﬂﬂ; LAY
Branded pellet Native pellets Branded pelietAvera o
Items only and chips. and chips 8
a_ o
T ey 51 lusaudl 9, t 9.3 8.5 9.0
No. of month”operated
Wi 712 7—12 542 512
Range
¥ J
7oun sa9Twaul 7 seninls gl
3
Tuynau
% of factories operated
in the month of
fl.fla Qcti, 75400 02e 30 75,00 81,82
W.tl, Nov. 100,00 100.00 87 450 93,94
ﬁoﬁa Dec. 100000 1000 00 100. 00 100000
.0 Jan. 100,00 100,00 100, GO 100,00
NeWs IFeb. 100,00 190»000 100,00 100.00
H.m. Mar. 100,00 84,60 100,00 93,93
Hatls Apr, 91.70 61,50 87 4«50 78,78
Wafle May 60670 53,80 37,50 54,54
Velle June 41.70 38,50 25.00 36,39
Nefte July 41.70 46410 37,50 42,42
HNePe AUZ. 33430 61,50 5Qo00 48,46

N.4s Sept. 58,30 76090 50600Q 63,62

[ ]
WA 2 ANMAEEN TS

Source : TField Surﬁey.
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Table 2.7 Number of equipments and average asset value of chip
factories in the Northeast classified by size of

factories, 1985

o H 1
UMY TUIALAN  TUANRATY ARV Led
Ttems Small  Medium Large Average
' i/
?ﬁuﬁutﬂﬁﬂﬂuﬂaﬂﬂ?mtﬁﬂﬁuﬂUﬁQ
Sp601a1 egulpments~(;umber)
LATagL 0,98 1.05 1o 13 1,03
Chipping machine
74
il e 0.45 0.86 1,44 0.75
¥hip sprinkler
o .
WHANUUY 0,53 0.84 1.925 0.75
Chip flipper
. o
nlnut 0.96 1.43 1.50 1.24
Chip collector
4 ‘d
tﬂ:aqquﬂaszumwﬂa 0.90 0.76 0¢94 0.86
Startch testing equip
)
awmn (17) 3465 7 446 17,44 7412
Drylng floor (ra1>
kuquLﬂsaquﬂaﬂnimmqﬁaquaulﬂ
General purposes equipment
AN (FlL) 1204 1.62 1,94 1.38
Shoveler .
3ﬂmﬂﬂﬂn:m (AL) 0,80 197 1.19 1.03
Car for ‘equip attachment (no.)
\ATaedq (1aFee) 0,67 0.84 0,94, 0,77
Seale (no.)
s
yapwFngas (Fiuan)
%sset value (thousand bahts)
| ]
A
N 295, 20 406,20 621,60 384.89

Land
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Table 2.7 (continued)

o ' o
TAUNS TWANLAN  TUWAANAAY  TUARIWY  LoAw
Ttems Small  Medium Large Average
AN T 16%. 15 347,77 385,65 262, 86
Buildings
qﬂnmfqu 20U 439°11  277.12 ‘444 434 235, 17
Specif3Q,equiymEnts
‘B‘Uﬂmﬁl‘ﬁvl AURBLAY 251.32 380,80 424,43 323,92
General equipments
RITEEVY) {76002 557,48 433,50 28028
Trucks
el e 08580 4,739,837  2,309.42  1,477.45
" Total .
70UA LIAUARW TN
% of asset value
i 28,78 23,55 36,91 26. 06
Land.
21A"g 16000 $3427 16,70 1712
Buil}ings '
qﬂnmqu 20U 15,68 15,98 19 .24 15,92
Specigig equipments
qﬂnmflfnvl AVAERLN 24,48 21089 18,38 21,93
General eguipment
011 N 1. 18 20,55 48,717 18.97
Trucks

*:/ Y .v ot / ! ,-‘ 34 = ! & . ! P f-‘!
WL 2 mlﬂm&;ygﬂmmmw*ﬁ:@urw‘mLﬂuﬁ@nﬂ@uwﬂmq v aunsoiLwds 1ATed
oy AAeAnTu LNanTE wa 2as anl nutdidnreaael 199
= Wi

ﬁote : nor items are not included i.e. moimture content test.

fn ¢ annasgies, fipper, wooden or metal broom,

Source : Field Survey.
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Tablé:2.8 Aﬁount and source of fund for investing, and for

operating of chip factories in the Northeast clasgified
by size of factories, 3985

"y

1 1
Mt ARl wanmaae manlwg ey
Items Small Med ium Large Average
- a a B
LI TR (1) 521, 065,96 582,918.92 643, 006,25 561, 834,38
Amount of 1nvestment at the-~
LW@QLququuinL:u ¢ %) beginning(F)
Source of fund (%)
POIULDY 57,00 53,78 56462 55, 64
. Owned’ fund
AP 43,00 46,22 44.38 44,36

Borrowed from bank
-
L e ()
Ope;ating fund (ﬁ&

LAIUAN 55, 039,20 76, 148,65 353, 000,00 108, 389,40
?eﬁg period
R 26, 196,08 22, 188.19 108,916.67  37,496,79
Less active period
L] 1 L v
AnAUTIWANNATI ALY 2. 10 3e43 3, 24 2.89

% of peak to inactive period
. »

WV S L SUTUT UL 2 ()

Source of operating funds (%)

AWM

Peak period
FRAULEY 22,75 30,81 45,00 29 .04
Owned fund
ﬁuﬂﬁﬂ?WﬁRﬂi{ 77.25 69.19 55400 70,96

Borrowed
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Table 2.8 (continued):
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1
L )
$UM3 WHIAD TR TWWIWY iR -
Items Small Med ium Large Average
] v
A)UB
Inactive period
209MULDY 24,23 35,68 46,87 31,78
Owned fund
‘ L
AR THADTY] 75,78 64,33 53, 13 68 .22
Borrowed
~t ‘" -
FAUML 3‘1%‘1&‘1/’*1{‘1& LFAUIINTUARA T DA Y {(uW)
Amoynt of daily operating fund borrowed{B)
FIJUAN 42,547.78 52,687,25 194, 150.00 76,913.12
Peak
| BN 74
FINUBY 19,851.39 14, 272,09 57,867,482  25,580.31
Less .active
] 1 L |
% A NUDUNATIIUAN 46,69 27,09 29,80 33,26

% Inactive to peak

o
4 ¢ IINmMIdree

Source : Field Survey.
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Table 2.9 Number of equipments used by pellet factories in the
Northeast by type of business, 1985

t » t

< ] o o o o i
LUALTY UMULG SIULAY LUALDS LRAL
TUMT . v
. Branded Native pellet WA 2 L du Average
Ttems pellet and chips Brand
pellet and
chips

1

A we o ‘&
LATDIAALUN (1nTDq) 3,49 1.77 2,75 2.61
Pgljetoy (ng.)
wanileun (wa) 1,00 - 1,00 C.61
St?am boiler (no.)

. !
LATONANAIINAL (LPTDY)  1.25 1.00 1613 1.09
Moiature tester (no.)

| ]

. o o
LATANIANTA (LASDN) 1. 25 1.00 100 1.09
Sand tester (no.)

= o o
LRTANINAWMLIS (LAFBS ) 1.00 — 1.00 0.64
Ha%dngss tesger (no.)

] ot .
LATaathefl (1n5ag) Le 17 0.08 1.00 0.70
Grinding machine (no.)
AN (AL) 2,50 2.08 3,50 2,58
Sh9ve1er‘(n0-)
M (1nTa9) 1000 0.92 1.00 0.97

Scale (no.)

1
)
Y 5 nnrdiTae

Source : Field Survey.
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Table 2.10 Asset value at the present of the pellet factories
in the Northeast , 1985
“ o ! Cal Q‘ ar v o « ot lﬂl
falilab) LUALZNDUANLAEY  dllA L dy LUALLTAUA 21U LAt
Tt oms Branded Native pellet Léh Average
pellet and chips Branded pellet
and chips
vy T
— WU —
-~ 1,000 bahts -
=
nerL 1, 100.83 (9) 803.08(19) 2,362,50(15) 1,289.39(13)
Land
M 4, 387,50(34 ) 1,020.35(24)  3,360.00(24) 2,815.50(30)
Buildings
f
qﬂﬂsmLﬁWﬂsaUﬁq 4, 026,63(32) 1, 280,14(30) 6, 356,26(41) 3,509,42(34)
Spezﬁﬁ}caequ%fmgyts
gnxmmﬂmﬂuﬂmnﬂzaulﬂ vE .78 (6) 464,95(11) 1, 129.79 (7)  725.06 (7)
General equipments
T0UTIVA 2, 373,75(19) 707.62(46)  2,485,63(16) 1,744,52(17)
Trucks ©
A 12, 626 .47 4, 284 .40 15,694, 18 10, 083,89
Total

| 7
o o Y
LY § far g LA LR Tous
Notes :
'; f
A 2 3ANMFdNY

Source : Field Burvey.

Figures in parenthesis are percéntage
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Table 2.11 Amount and sources of fund for investing, and operating

of pellet factories in the Northeast classified by tyre

of business, 1985
. LI = &. ~ 4 o w N,
IunIg LHALTE LHALLD SUU LLALT QLA SUU LAt
Branded v v Average
Items Lau LAY
pellet Native pellet Branded pellet
and chips and chips
= ‘: ﬁ ~
LIUVULFHAANNT (WULAW) 12,558,334, 240,77, 1,600.00 b5, 443, 33
Amt, of investment at
the beginning (thousand bahts
WVa L UMBLINE T ()
Source of fund (%)
DOINMEL D 20.17 60.38 52,50 33.63
Owned fund
i/
MAPATINDTY 70,83 39.62. 47,50 66, 37
Borrowed from banks
A "
v e (i)
Amt. of operating fund per day (thousand bahts)
(o)
THRIINAN 840,50 508,08 1, 443,75 855.79
FPeak period
1 a 7
m?ﬁﬁlﬂ?ﬂﬂﬂ ) 36215 104,50 606,29 319.82
Less active period
w ] “ 1 74 *
JﬂﬂﬂsﬁﬁQ??ﬂﬁuﬂﬂmﬂ
S
HTﬂ?Mﬂﬁ 43,08 20.56 44,99, 37, 37

%-of less active to
peak
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Table 2,11 (continued)

-

¥ i

o ol 4 o ad 2] o o t
i i) e b) LUMLEN LIMILLA S LURLTUR SHU LAt
LR 1/
Ttems Branded L LU Average
pellet Native pellet Branded pellet
and chips - and chips

meﬁw;wguﬁm (%
Source of operating fund (%)
m\ﬂz:ﬁwmn
Peak period
yaNG TN 19.42 3e10 12,50 8,03
Owned

S J
FUIPTHALEY 89,58 96.90 87.50 931,97

Borrwed
L v

maq:ﬁwﬂu
Less active period
TRIAUL B4 31 .20 11.54 25 +00 5 1,97
Owned
AR 68 75 88,46 75 .00 18 .03
Borrow
P R AT A TR (T )

Amt, of hafly operating fund from the
bank (thousand bahts)

TATTAMAN ' 752,82 492,33 1, 263.28 773.98
Peak period ' )
1 a o)
ﬁﬁQqTﬂWUﬂU 324,414 00.44 530,46 282.98
Less active perijod '

» t 1 24 't

TR SADIWINUBLUNDY UM 43,08 18,78 41,99 36,56

% of less active to peak

1
B s nnrdre

Source ¢ Field Survey.
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Table 3.1 Size of drying floor, quantity dried per rai, day
required for drying and output of chip factories in
the Northeast classified by size of drying floor, 1985

" v

e i ' o
TAUNT TWANGN WG Tu iy isaw
Itema Small Medium Large  Average
- ' o
TuAnaULaaL (13 3465 7.49 17.44 7.19
Avg., size of drying floor(rai)
fnrameaaniafidn e/ 1s) 16.72 15.36 13,88 15,76
Average drying per rai(ton)
AdtrnadnIAnI AN 833,30 BeB0-—26470 7.5-25,74 7.5-33.30
Range

1 v ¢

=} [
TEEL W Laannaray (i)
Day required for drying(day)

wanm 2.80 2. 65 2,63 5.72
Suﬁn&

Uaunnig 4,29 4,76 4,25 4,40
Med ium

Wit 2 -5 2 ~5 2~5 g—6
Range l

Y _ [
Uruaunsuannell (d)

Annual producyign(ton)

AUTuAem a4 3,730.08  5,816,53  15,811,14 6, 313,49

Fresh c%psava root

LAUARTI LAY 4 657,78  2,718.00 7, 186.88 '2,885.61
WA aIULAY 3 M 2458 2.14 2420 2.19
Ratic of root to chip '

DN o

AL 1,92-3,00 1.95«2,52 1,87 2.,45 1,87-3,00

Range

pan
v

J )
wa ¢ nmedara

Source : Field Survey.
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Table iha Percentage of cassava root bought from different
sellers by size of chip factories, 31958

| I

TUWANA U LNWAINT Wan
Drying floor Grower Dealers
oL
AUINLAN 76.29 24,714
Small
2UANNAR 74419 25.84
Med itdm
]
TN L 84,69 15,54
Large
o
toat) 77,34 23,65
Average

e : . L . . b
d - -

[ ]
~
¢ Mg

Source : Field Survey.
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AMENIENN T PG LATUUA ZT VAN AR SEIEANTIN LA 1913
. = . A

S0

v

.Y o < A 5 :
%adiTﬂﬁﬂ“uﬂLﬁnquﬂﬁﬁﬂZQuaaﬂLQUGkﬁuﬂ HANAIHUUIA LT I

. “N.ﬂ- 25%

Type of lebor hiring; Mtmb=2r of hired leobor, wages and

otrer benefits provided by'crip factories by size of

faciory, 1985.

Range

- [ )
JuMT TUWHaf TGN runn L Lary
Itens omall Med inm Lorge Average
17 1 . [}
et emaarang aavuan iy (Lresm)
Most?j Lired as (factory)
| 24
1947 234 16 (31,37) 9 (24.32) 7 (43.75)  32°(30.77)
Pecrmanent
| 74
CRNER TN R4 (47,06 12 (32.43) 3:(18,75) 39 (37 .50)
Daily
U7 27U 21U 7 (13,73) 11 (29.73) & (37.50) 24 (23. Q8)
Eoth '
74
T L UL 4 ( 1.96) 3 ( 8.131) - 4 ( 3.85)
By piece
v .
77945 Ta T Lviua 3 ( 5,88) 2 (5.41 ) - 53 (44.81)
Perman=nt @ané by peace
[ 74
T I (eU)
Number of Zabor hired (worker)
s naunaliae 3.9 1.6 6.7 4,7
Permnanent worker per factory
N o
NAY 1-15 112 212 15
Range,'
s . 2 -5 g 1 -
et iiiaeumalicaw  s.p 5.6 6.8 5.8
Daily worker per factory
R
WU 413 215 2—16 1~16



1 t

<
TN 3.3 (M\)

Table 3.3 (continued)

91

o s =t
THRIY PUANLEN AU Tuﬁﬂlﬂm LY
Ttems Small Med ium Laxrse Lverage
[ 1/
10 1A NI U N IR T (uwW)
1
Waggs—/(ﬁ)|
91T L na N 46404 57 .04 54 A7 52.41
Da}ly'waae for permanent woriker
K]
NARUNE LHaY i, 381. 19 1,710.40 1, 634, 10 4, 672438
On monthly
v '
91N TIINGU 38 .29 39,58 43.34 10,40
Wages for daily worker
[} v
s L s
AYAAM AN LN £ QU T 59
Lodging faor permancnt worker
t v
Yrumlsaenmals s g6 29 13 64
Number of fag?ory hired on permanent basisz
o < O K
Tl 799 LMD 17 20 13 50
Factory provided lodeging
Vo
IR 2N LD 65, 38 90.90 100.00 81,97

7 of factory provided lodging

t ]

[ v
LOURG AT TIAURRT R T LU TIML T 499uT e s 1v
Note : l/Included food when provided.

el
WY 2 INMITETIY

Source : Field Survey.
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Table 3.4 Nature of labor usage of chip facteries in the Northeast
classified by size of factories, 1985.
o ! -
Y TWANLAN  AUANNAN quan by LAY
Ttems Small Medium Large Average
Q-“J #‘:'
FauE L munas el
Avg, number of man-hour )
regitired fpf one drying rerioed g
Uudn 10.60(1-8)" 12.34(1—10) 13.146(1-B) 1L.61(1-10)
Ch%ypin L
QA s
1 ruliy 8.53(1-7) 10°09(1-6)  11.50(1-6) ©,54(1-9)
Sprinkling
Nani 43.49(1~10) B3.64(1—15) 37,30(1-0) 39.05(1~45)
Turning over
L S
nu s nuefi 11.30(1~10) 9.37(1—15) 9,94(1~10) 10.44(115)
Collecting
§U 73492 65,48 71498 70.64
Tota.

URnnaTay ()
Output per drying period (ton)

FrTidan b 80,57 133,51 995 .00 109, 31
Cassava root

o [P ’:: | 74 .

L aun La 26,92 53,04 107 7 48,51,

Chip
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Table %.,4 (continued):

"y —
iy
]

. 1
o ~
TUN7 AuUnLen FUANNAN WUﬁﬂqVH Lfny

Ttema Small Medium Large Avcrage

1] 1 t
° WS s i [
PN LI LAY ABAL

Man-hour roquired per ton

dniuan 1002 0458 0032 Q.65
Cassava root
o
AU 2,75 L0 0. 67 L4 1
D OHAD,

_]:{l & <3 A oA, 5 ) :': U,
WIAELYN 4 THLAT IUaLeY AERARERITYILE Y S
9
a ‘? 1 ] 1 n! | ¥4
PARAMTLANIDAER T4 LILLANMAS TUATITUIN 0D SUVE 9104 397U Lai i
1 11 W (7] ] ] Ty oW 1 1
4 2 b wr LSS 4 Py _'3 L A
voradluilalaur lu e TuaRanaA LATAS M T LA TAUUA LATAILY
vb. 1 vy 1 - ~ -;/
AU AN NSRS 3 — 5 F MANNRAN Tal19aT 20 — 30 G
I ]
la s1una gt liuee T 40 — 66 ol

4
TFipures in parentheses are numbper of worker.

E/Produ_ction capacitv of chipping machine varies by size
of cutting plate, engine, and scurce of power i.e.
electricity give more capacity compared to engine. Small
chipping machine give grinding capacity of 3-5 tons per
hour, 20-30 lons and 40-60 tons per hour for medium and

large machines.

-
WA s IINIdT N

Source : Field Survey.
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Table 3.5 Processing costs

Northeast, 1985

58

& 1 24
. o ¢ ) o ar !
auunie suaneim Lungue it gaaal raarnd e Lumnn = Funon 1au
1

and return of chip factorics in the

L )
< : . ~
FIUNNG GUATLER TANNAT FUAR LAy L8t
Ttcns Small Mcdium Large Average
w & v o1
wumul'nﬁJUﬂmuntﬂuwawu (1)
Ploccmkln“ cost per ton (F)
17
muwnuvumh i, 683.01(97) 1,724.50(98) 1,716.00(89) 1,700.89(98)
Variable cost :
ANTUAR 1,600.35(92) 1,648,39(94) i, 645,82(95) 4,624.40(94)
Qthv11ooL
ﬂﬂ&ﬂ??ﬂ B2,76( 4) 58.51( 3) 55,70( 3) 604 46( 3)
1
Procl 1nn coat
ﬁﬁTEUGUﬂIm {9,900 1) 14,60( 1) 14,480 1) 16,330 1)
Rep21*°
v ORT |
AUNUAIN 43,57( 32) 33,55( .2) 20.96( L) 32,69( 2)
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Total cost (B/ton)
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Avg. selling price (B/ton)
] v L 1 l‘J
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[ ] []
) &
11N WARLEN  WAARGAS TuARlwy  Ledu
Ttems Small Medium Large Average
FAufusw (W) 3, 111+16 5, 100.87 13,511.33 5, 418.60
Eotal revenue (thousand bahts)
PILT 2 (Wuum ) 2,862,290  4,770.23 12,483,325, 002.44
Total costs (thousand bahts)
L} e
el lunaraay (WA 126,50 131,99 307 . 10 176,80
Selling costg?/ (thousand bahts)
L] L]
mlrigausal reany (wm) 122. 36 198, 65 720.9% 239,36
Aveg. Qrgfit per plant (thousand bahts)
o L] ol as
AT caunamaiiLdy () 73814 73,00 100431 82,95
Avg, profit per ton (B)
é/ ’ v v ] [ , v
Vi) § A EUUT INATALMAIUGS MAN IUNATTAY WA ZRARAEMIN ©

é/Inoluded transportation, sale tax ard commission fees,

~
NIy ¢ NI NI

S ource ¢ Field Survey.
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Table 3.6 Number dirs, annual production, production capacity

and number of hours cperated of pellet factorics in the

Northeast, Thailend, 31985,

]

« el ! ﬁ: o o o L)
IUINT LHANIDENAY LR 1Y (IWINIUG AR R Ry 1313
. 3 1 %4
Ttems LA Ll LAY
Branded Native Branded Average
pellet pellet pellet
and chips and chips
LA
TWAWADR (W) B.12 1.77 2.75 2,613
Number of dies
Wiy 1-9 13 2-4 19
Range
3 1
Fadantsdhnadalue (fA/lrean) 2.0 7.58 13,17 11,27
Production capacity per hr.{(ton/factory)
(Mu/fadn)  4.09 4.28 4,79 4,32
ton/die
Utuanmasuaa lusent] (5)
Annual production (ton)
o ud v
1L s L 68, 49540 16, 174.3  29,948,7 28, 429.4
Total cp%ys used
w o 9
1udhnitle 66, 105.8 15, 236.2  28,337.5 36,910-3
Total pellﬁy
é’m‘ﬁms@mt?{u (8URZ) 3,06 5.08 5.38 5,95

Percentage of loss
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NN 3,68

Table 3.0
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(na)

(continued)
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o o ' ‘: a = P ‘:
g LHAWIAUIN UHUER S WHQLLA TWU Laay
1 %4 2
Ttem ‘
toms VL L L
Branded Native Branded Average
pellet peilet peliet
and chips and chips
) tll a
P LA T 4,721,84 2, 010,05 2, 151,67  3,275,09
Number of hour%/Operaupd
Wﬁuﬁuﬁu%MﬂQﬂL75Q 196,74 83,75 89,65 136,46
Number of days ogfrnted*/
WﬁﬂﬁuLﬂBumMﬁQﬁUWiﬁ 6456 2,79 2,98 4,566

Number of months operatedé/

ﬁﬂﬁﬁtﬂa .

*—uu": &t & Ry
PIDPNHNTIVNLHTUINNAY 4] AU

2/

E/From the field survey, size of die and numbers are as

Notes :
follow 3
Y @y‘ o o o
UNNVIEN (1T) TN
size (inch) no.
1640
17
24 60
24
£ 25
al. M 3/ 4 4 -
 anewiudias 24 Falus LADUIRLYMY 30 U
. Based on 24 hrs. é/Based on 30 day a month.
WAz Anmrdm
Source : TField Survey.
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Table 3,7 FPercentage of different sources of chip supply of pellet

factories in the Northeast, 1985

] o & o o o rJ‘
' . Y LHALTNBH LUAULILR & LUALD QU & LRt
WA araadu L du n LoV LoV
Source T 1L o wiew o,
Brand ed Native Branded rag
© pellet & pellet &
pellet chips chips
L 24
Traaneiistay 85,00 44,65 85,50 69,92
Chip factories
vy e A/
WENUL AU 15,00 - - 5,46
Chip dealer
4/
TEINU LD 55,35 14,50

Of their own

P 20,32
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Source : TField Survey.

&/Inoluded small percentage of chips from other pellet
factories
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Pable %.8

Number of labor hired and waccs paid by pollet

factory in the Northeast by type of busincos, 1983

w & o« ) L W i)
FUALT IDEIN Lm%ﬁﬂua:uu LURLBANA & TR
FunNIy » v v
LAYY L ML A Total
Items . , . s : g
Hranded MNative Brndead
1 pellet & pellet & Averagoe
pellet chips chips
" v ¥ L)
Anenennrarans ey (1599m)
Typg of labor hired mostly as (factory)
U5 E 7 (59) 4 (31) 1 (42) 12 (36)
Permanet
| 2
TN 1 (8) 2 (16) t (12) 4 (12)
Daily
¥ |54 [
I £ A s 4 (33) 7 (54) 6 (76) 17 (52)
Hoth
. ‘JIV
Wﬁ%ﬁy%iﬁﬁﬁﬂ%?ﬁﬂ (nu)
Number of labor hired (no.)
L] ]
Ur 23 LaauAel 799 1640 7.3 12,7 1109
Avg. Permanent hired
=
iy 53— 34 4 — 42 3 — 95 3 — By
Range
vl “!' ' Q“
AU DAY TI9 7.9 5,9 9.9 7.7
Avg. daily basis
1=
WAy 4 — 15 2~ 15 2 — 20 2 — 20

Range
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Items Branded Notive Brandcd
N pellet & pellet & Average
pOllt:t . ChipS
chips
[ . l/
MM NJUS NN i1 {um)
1
Wages (ﬁ)r/ ‘
Ur23 aeauna 82,50 77,95 73,82 79.04
Pcrmaqent'(Daily basis)
A
MAAUNDL HaL 2,475,002, 317,50 ?, 214,60 2, 37 1. 30
Monthly
o t ] o '
TAUM ABAUNBAY 58.20 42,78 42.86 46.59

Daily wage

i/l w ] 1 "ll v " » o v ot
WAL 3 EAPALT ST AR TN L ES TN LA LAY U 21 5 3R Lrun
vy [ ] t 1 {74 ]

| 0 ) ot
wineang AT B4Rl T 297 2 LT

v ) o v
faian luagLay natepa s

Note s i/Wage includcd food provided by the factory and lodging fox
gsome workers, wages @r salaries, for permanent worker paid

both daily and monthly, figures in parenthcses are percentage.

-
v o Msde

Source ¢ Tield Survey.
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Table 3.9 Costs and return of pcllet factorics in the Northeast, 1985.

. 43 & “ ‘1‘: Vs v “" ok a v ’!
IMUNIT LAY VUATHLA SHUL A LUOLT WA s L FU bant
Ttems Branded Native pellet Branded pcllet
Avars
pellet and chips and chip# verage
Lot
TN DU 12 13 8 -

pamples
munuﬁﬁuﬂi (Uﬁ%/ﬁﬂ) 1,567,77(99,22) 1, 363.51(99.4) 4,495.18(98,72) 4,535,35(99,0
Vayiable cost (ﬁ/ton)

w

AT L 1,338,52(85,26) 4, 314,26(88.52) 1, 268,31(83,08) &,309,78(84 .4

Chips® :

L]

ﬂﬁuﬂsaﬁ" Yy 212.01(13.50) 144,39( 10453)  232.49(15,35) 219.35( 14, 15

Processing

L . ]

AYIAN TN L .24(0.46) 4,84(0435) 4,38(0,29) 6.22(0.40)
PIVIUR Y {unm o) 12,28(0.78) 8+24(0.60) 19.33(1.28) 14.814(0,96
Fixed cost= £/ ton)

L X

124 o
PLYUVVD (um/au) 1, 570,05( 100 ) 1, 374,52 1, 514.15(100) 1,550, 16(4008)
Total cost
URUANTAN (FTd) 66, 105,80 15, 236, 20 36, 91034 51, 508,06
Total product (ton)
TN (L)AL 1,837, 14 1,637, 14 1,837, 14 1,837, 14
Selling price (B/ton).
PUFus (W) 124, 145,61 a1, 943,79 67, 809,41 94,697,514
Gross revemue (000 baht)
MU 2 (UM ) 103,789,414 20, 896,75 55, 90 4e 03 79, 845,73

Total costs ('000 baht)
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Table 3.9 (continued)

o o o “a‘ o v 4 « at Y 4"3.
Ty LUAUE S LUALE SHU L Y PLIOLLD UGS SHU LY LAY
Tbema Branded Native pellet Branded pellet Average
pellet and chip and chip
1 ; (73] . , é/v '
malevnlunasaay (Wauwm) 12,591, 17 3, 263,90 8,482.36 13, 119,00
. .
Belling 'cbstz-'("OOO baht)
flriadunel seau(fam) s, 065,03 783444 3, 426402 3, 662478
Profit per factory(?000 baht)
U “ bl .
flsiaaunast (Lwm) 76,62 51440 92,82 7111
Profit per ton (H)
4/ - ' 2/, v ‘
MMﬁULma : Ug eNOVAWMAINY AANDNL LA LUUGTE 1D ERAILT 3971 'ﬂLﬂWﬁzﬁﬂtﬂ@NQﬁﬂim

' é/' ', oY v vt
LY AITUAIULD SPBTDUR S 0,75 u@zﬁﬂquﬂUﬂu o
1
Notegs 3 d/lncluded fuel and electricity, interest rate on operating
funds, g/Included only depreciation of machineries and

equipment. Q/Transportation costs, tax and others.
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fable 4.2

Marginal physical product, input priccs nnd €conomic offi

ciency of tapicce chips processaing in the Hortheast, 1985

4
PANBLN TN
4 ]

1AL 1497 AU L3997
Size Efying Labor Y§1u9 Qf.>
Tlcor Machinerices
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' v ] N !
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Table 4.2 (continued)

! ‘

AT RRET AMFNN LT A99H snngiinTo
Size Drying g Value of
floor Labox machinerics
T WNIVLA MPF 210, 3749 0, 0562 0.6494
Total VMP 395, 04 1, 987 2 105.5324 1, 249,4433
P 25, 962,7992 45,7546 559, 0970
VMP/P 15, 2157 2, 3066 2. 1814
| . P ¥ ¥ ’:‘l
TRt L PPRThY A% L4 FE L
Input used Increase Increase Increase

4 . '
tatantanamsy  (Marginal Physical Product)

MPP =
[} ! 3
VMP = peduataniil (Velue of Marginal Physical Product)
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P = gmTRsunsuan (Input Price)
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Table 4,5 Cost functions of tapioca chip Cactorics in the Northeaot,

1985,
Fautls JUANTAILTINN Bz of factory
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Varinbles t{?ﬂ Smerll navg Modium KLWH Larege
1] "'J'
neY - Constant 33 687 .0513 ~1, 058,4291 ~74.3, 311,6310
Q, - - 241, 0953
(5.227)
2
a, - - — 0,017
(— 5, 133)
Q) - - 0.0000002
(5.398)
Q 147 . 1067 359, 3777 -
© (4,907 ) (4.841)
Qi -0, 0518 ~0407 17 ‘ -
{—1.596) (—4,335)
A
Q 0. 000009 0.000007 -
(2,615) (%4668 )
R%-ad justed 07774 0.7849 0,844
F ~value 59, 206 44,8014 85,509
N 51 37 16
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%nﬁﬂLmQ . aﬂﬂunﬁstﬂuﬁqu

P, = &+ Q-+ ch + ng Wia -
= g+, pa_ + oq + aq]
P, = a1 1A ﬂunﬂrugpsﬂ (1) Processing costs (ﬂ)
Q. = Unnuienils (M) Quantity of cassava root (ton)
B, = 11734'11151““@“““’3“%‘ (Ay)  Quantity of chip processed (ton)
a, = andi Constant

ﬂﬂmqmm@ t-value  Number in parenthesesz are t-values.
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Table 4.6 Profit function of tapioca chip [lactories in the Northeast,
1985,
faulls PUAANAILT I Bize of factory
]
o N r .
Variables Lan Amall nanyg Medium Wmm Laree
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N Constant  — 33,687,0512 1,058, %291 713, 51446310
Q. - - - 16%4,4773
2
Qr — — 0;012‘7
Qi - - -0, 0000002
Q,O 52,9302 72,7191 -
Qi 0,0518 Q.07 17 -
Qz —0 4000009 ~0 000007 —_
[ = P
FERUNATUAY (M) Production (ton)
.;: !
ey 1, 657,780 2, 18000 7, 186,880
Aﬁ present
fa \J
i lsdadn 4,293,620 6, 276,890 43, 837,680

U
At the maximum profit
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'mmumvg' t gjlmmﬂummﬂ Functional form is

P = a+ bl +‘CQ2 + dQ3 %?ﬂ
T~ T b
a + b?c o+ oQi + ng
P o= tls (uwm)" Profit (#)
Q. = UTuniiwuan (M) Quantity'of cassava root (tonj
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Q, = UruAnefiLdl (M) Quantity of tapioca chips (ton)



28

o

]
ﬂ@ﬁqumvﬂuqmqmm rg Whnﬁ3u@mm1u1ﬂﬂﬁlﬁﬂqdﬂaumﬂsuﬁumﬁ:uqmLa@ﬂﬂa 6,000 Ua 2

14, 000 mumﬂaqmu LL”WEJ’WLI’WW%QLQ’@\]%’JUE wmmﬁaw 2,700 a2 7,000 mum*rﬂmmmm

e UGG

Wﬁﬂi~ﬂunﬁauﬂﬂmLﬂuQUﬂﬂqiiqqquuuLﬂuMﬂmuﬁﬂ ﬁ1Mqu31u@m@uﬂuﬁaqmu

§ o

mls umﬂuﬂﬁauﬂus“ﬁUﬂﬂiuﬂmmimnwisﬂqaﬁ LW?ﬁ”ﬁﬁﬂﬂﬁiU“ﬂﬁQﬁml@LﬁHi”UaﬂWu%uﬂﬂi

U I

N@?’lﬂ’“&"\m\'ﬁm ‘\ﬂﬁl‘ﬁiﬁ?‘ﬂﬂ"\m@mﬂ’\\'\ | BQM’\T?JSJMU% U"\UﬂﬂLW\\‘B’E)\']‘!TVWHT\'H‘LJ@?\LL%a

| S Y 1

4
muﬂauﬂuiuuumLuuﬂu Lumuaﬂauimeuaamqﬂaﬁqwn (Vfugn) muwuqimiunqzu@ﬂuuaﬂ
1 ,

0w o G
15 99vuiudh L

‘ ® wvd“ y,, A e Uu
N3yl 5] 1989 1 s99visaiunn La ke Lauafiaagl raasf au

& &
quyﬂunwiLﬁuﬁqu

P

]

11893+ 511.1834 Qv 0.00044 Qi

P

Fls (1)

) w ot o ar
Qp UFUANRAA LA (1)

y @ > P e oae B B '-‘}
Wﬁnaunﬂsﬁﬁqmu%~Lﬁﬁ1ﬁﬁﬁ%ﬂiVﬂuﬂaaﬂﬁﬁu?nuuaﬁtuﬁﬁnwis LS S LATAYINY
]

4
ﬂaqmquﬂiaﬂs (Q ) mnmq uaZﬂ@QFﬂﬁQMLﬂunﬁﬂMUﬂ ﬁqLﬂﬂﬂutuﬂQMﬂWﬁﬂﬂﬂHm*Uﬂﬂﬂm
v ! ’U
maqmumunwsuﬂisﬂ ﬁqiﬂﬂmqququaqiuﬂ@ 1,3,2 ﬂs*nﬂununwsqLﬂiﬁ“MWaanqmuﬁ1Mﬂq
p1)
| ]
14 9 ﬂqwmquﬂmﬁuﬂwsuﬂumaqmdhzaw miﬂﬁwNQﬂqnﬁsLﬂuqau;nannnq:Lﬂquuuﬂ@qmaq
o ‘

5qﬁﬁmﬂqmmaﬂn (mugﬂu) 18 £3APAT0aLAnm (TSl i lumna il rrae

13quuuuaﬁLUﬁuiudnuﬁsmnﬂuuﬂivmunﬁsuqnmunwiquﬁﬁlﬂ Lm:qvnwﬂTWMUﬁnmuﬂquﬂiuﬁm

U ] } 24

4
MECJ’W'VIH\BJ’EM ANEIAL ﬁwumwmm\'}m’«mnﬂmﬂn’mfn'am\'muau ‘ﬂ’f]L‘NU\'I 20 L6 ZANMNENNT

t v o

ﬂsunannwzumﬂ Tiqqqumﬂqnuuﬁn mwﬂvﬂuﬂﬁuﬁfmﬂnuumﬁﬂL@uﬂumuunyﬂruwamwsmqmma~1m

{7
nwﬂxaqqﬂlﬂ



o9

o fl o B 4 0¥ . . Q
NN5ILMTY S uumuMQLsﬂqmununqxuﬂzsﬂ sz ls dauaroia e onwa
q L

o s [ .." »'ET) ,—.' o o v
n:zmumﬂqi340#uuﬂsqﬂuuﬁ%ﬂzw@ﬂ ﬂuLu@qvﬁnnqzﬂﬂLuaﬁnﬁsﬂﬁnuuﬁhﬂswmqim N9 2

t | 1
M9 bunea by,



o YA '
N 5 UanTsnumaames fmnmmﬂqj e suaano b 599l 3;1 1

(2] o "-J‘ ad
LanfumidY sva

v Z |
I ‘ & o = “
Loy r”’?l LRTVZMHGNT L"M'J.l?] DIMTANLY l’dﬁ v ila ﬂ’UL @ $nFant TuANnY wmﬁ’u
1 1 l '3} 1 w ¥
lﬂﬂﬂﬂ’ﬂﬂ]"u’”M’ﬂ] v]'\l L‘]J’\U‘Ll muu L’Llﬂ Lua‘m ﬂd@d"‘ﬁﬂ iial ﬁmﬂ N0 Vil Mg ir] TUTINU
v o ] L

-1 el

I LA | ﬂJﬂ\]Uﬂi £NAUN T UL T 3L Lm b4 L?:tﬂ AL LURTMANGUA R NT S LN
b 4

¥ o e o«
504  busmbamiudidsudalidl 2528 /29
u-

l
’mnihmﬂ'uﬂqﬂmaummv un st il saa 11 n 23 T9uda Lummﬁu

?
a8 B AN zSiaoniausiuie Tau sanLiaim vl 9¢1, 360 1y "t
! ) [}

V [)
M7imnsUgn 2527 /28 UAt 2628/29 Lo Rtan :ﬂﬂﬂ%’lﬂﬂi}{@?ﬂﬂﬂ’]ﬂﬂ ZAeontaus L e

v

o
NIDTNVTDUR S 76

4 - |74 o - 1 74 [ ]
Tusaihoudemean o528 duarunsauidyzuaalny Tauls smanatmg twae

v | v

1J@n 2528 [ 29 mnmﬂammmﬂwm\ancemnmum vmn 2597 /28 UTzunuseuas 22

Lmzummmmumﬂ n quhmqnﬂsﬂ“ o 1 ﬂu Fainua ur»m'luﬂ 2523 /29 mmwfl,ﬂ
L 74 {74 ¥4
164693 AYUFL 7APALIANT 2527 /28 mmm ﬂ 22,256 GAUAL  UTaANTOLAE 25
! ¢
ar o 5 -
(ﬂu'mun']:fm:uuﬂ‘qﬁmq“[‘mu, AWml 2598) WA LATTAINT SNTIILDLAT A SEUNTH

J ' |

¥ o = ! o ¥ ! a Yoo
mwnmmﬂmﬁ@;mm‘luﬂ 2528 /25 anantneutls st nevanls tatamnea 2 avudl

(dWINUIK TUE N LN, 2598)

"D"m?l’l’]llﬂﬂ mmm\ﬁ T ﬂlm@ﬁ L] LﬂU') A Tant LXEJ'Vlﬂ’] 3'1|’1 TTM%Zf'I'ﬂ WA

[

uumuvﬂ I(l\'l’ml, ITMFIW " ?m’vumﬂ"v 7R Wll’m iJ\N’Tllﬁ"rJUW k4 14: mumu'ﬂ L‘Llﬂ'V]ﬁ’] Tﬂ@ Qi

|24

]
dlevaa meuan FRHAT 5 TALNIUN ummﬂa M sva ﬂn | Lﬂmmuﬂn q meﬂw WAL

v ] ]

J
WIn WTaTatA 81 nmmnmwﬂmmud’wﬂ“uﬂﬂuﬂ 0528/29 ANaY muﬂmmﬂnmm

' 1 % 9

XJd 1
LWB‘VIL’(R nfanaas N WINIFan L‘Ll’rﬂ"ﬂ l‘u Waneng \WW SUA ﬂW‘I afils



103

3 | I
LuanquixﬂaﬁummaUﬁﬁLvamLWﬁuﬂannﬂwaLu “QWQLMUIH Uqugqqsauax 3
U

1
?I’L')‘liq'i L‘I!BVIL‘W’] wlf"*ﬂLJLl'(‘l?M(}r]mJ 2595 /26 'D\]Vl\'\l&fljﬁ’ll,ﬁ'ui T\l\'l’l'll‘ﬂ'ti"l\'lt(m E?U’c\u 7 nay

[ 7N |

ST
M itananad hul 9096/27 ﬁququJQQﬁuﬂuﬁmLunUﬂMWAﬂﬂnQﬂq anu?uﬂ 2527 /28 LA sl

1 i vi

698 /29 '?’1‘14’3%1&ﬂ\')']'lk’l/lﬂ’ﬂ'l’J’)L‘M’Ji/lﬂ’mlﬂlﬁf“lﬂ l/'erﬁﬂﬂQMH’lﬂ?Ju L{jU.fTE?Uﬂw 45 Uﬂ“ 81

MuaRl we ""U'I/'Iﬂ l’L,’Wﬁ,J TaU Llﬂﬂ\l’]’ﬂ TIUTUNNLS ﬂVL f ﬁ‘iJL}nn SutInmMm mmm‘wm ﬁ"ﬂﬂﬁ
L

ﬂﬂdi:quuﬂwqwnﬁﬂﬂ U g LGy e

4
LunmﬁukuﬂuLuamﬂqanﬂ o598 /29 1laLiuufidl zogv/ga Tﬂugaau13q4ﬁu

] U ! » l | i

uALﬂumnmuQWﬂqmaqLuawnﬁ3HQﬂuudhdu nﬂﬂﬂﬁﬂ?ﬂﬂﬁu 39 %Qﬂﬁt%ﬂﬂwﬂﬂﬂ31Qﬂ@0ﬂﬂﬂ

t

lsqqqumnmuqﬂinatﬁuqnuuﬁn WﬁﬁﬂﬂﬂmQJﬁUﬂ 38 VFUL F99UTIANNENY A 54gl0

tos

cﬂM?Bl?ﬂﬂﬁﬂﬂﬂﬁﬁqMW?dUﬂx 20

L %4 ]

¥
Lumu@VLmﬂnqzuamﬂwnTuﬁ 9598 /29 @ﬂﬂﬁ”ﬁﬂuﬁﬂ rouaz 83 Al o597 |28

* !J ? I

s Tndisdne™ 3oua e 1)5 n'wmLfmmm'lhnmaummwnu ‘R‘NWMQLM?ZU’WI\W@W@HL%

Lummﬂuﬂuqnu unuuquqsan" 2 mnmqqqq w%uauiJﬂﬂﬂuwuLﬂuﬁuMBQMqumu squazLﬂuﬂ
ﬂaQﬁﬁﬁuﬁwLmumaaT3q0wuuutﬁuLnu1ﬂunqsLﬂwuuuuﬂqLuﬂmﬂanuudhﬂNM@q ﬂqmﬂxﬂqm 501

v

] k%4
Fa ] o
" ﬂ‘ﬂ’tm‘c'\ 3 WA REINAUNIRNTY ﬁﬂ'\uuﬂ'ﬂj SUn \'SV{.VI‘U PINATENF AL MNTUR S

X
ﬁunsm uﬂzWﬁﬂﬂaquﬂﬂLmumﬂdisaaﬁumuLﬂudeJﬂa Lﬂuqniﬂqs@ﬂﬁemﬂqLuﬂmﬂanmuﬁhﬂuuaq

U & o
‘luﬂ 2528 / pX 'lmLLﬂﬂ?ﬂ’l any LL‘FW 0d TIJVL@'\’J’\ Lu’amm nuu"t PaandY 3’\'] “ﬂ@N’ﬂW’\ nng wlﬂ?'N LN T

] L v

A ﬁﬁ‘V‘ﬂm& A 21DIAUARLAY :rmwm"ﬂﬂ SR ﬂmuuw "‘].ﬂﬁ L?’IU\W\’)’}M Lﬁ'ﬂ""&’ T3 LWIA SIUATAN

Y vuu”o

m*xmmwmﬂﬂmmuumﬁu W'V’lﬂ'ﬂﬂ RN LN\'\’I‘H@’Jﬂ‘MQ} (rauas 81) 'VIﬂﬂ’\'J’J'mﬂ g

L7 | 4 [ 7 L Vllv

ﬁi\’]\'l‘lulllitﬁkﬂﬂﬁ’mim'ﬂ (794a ¢ 19) ﬂﬂ'ﬁl’)’] Luﬂ‘illL'Wll’ﬂu'lﬂaﬂ\'m VN‘L&’L&"\’\ LQ@UWQWJ?‘!

rr v i v

HANAININTOUR S 39 ﬂquuwmmuumﬂmqqumunwaﬂ@qwrquwmmtmﬂiuuw TﬂmLﬂququuuQ%u
]

ﬂﬂﬁuiuﬂ tqmﬁ%ﬂi“ﬂqm stﬁ”wauuu:qﬂﬁmtnwmﬁnsvuﬁwnﬂuimumumﬂaﬂﬁ mqnumnmqqnu

1ﬂtawﬂvuﬂQMﬂqw



102

] ) 1 gf;

v
x| ! . =4 ~t el LI [ o [
M3190 5.4 AR R TIm T LR g Liain sila L) W9 L 799l L du

] A T
Turna e F0on, DU LD LURMUTUAATET LTI W5, 2528

. . o ies .
Table 5.1 An idca of tapioca chip iactor//réhavdlng cassava acreage
reduction in the lortheast, shown by size of taploca chip,

1985,
[} ¢ ! r-:
310MT 16N Neal lwy L0t
Ttems braall Medium Larpe Averape
£ 74
— — - TOUAY — — —
S A S I -= percentage --«
QUL TUE TN LUBNLI ML
From entering iBto Eysiness
cassave acreage has
IRDKIEN 1 12 27 14
Ingrcased
A4i 3 12 - §
Unchanged
GIGN 86 76 73 84
Declined
ad o 2/
ﬂWLJMﬂW@Q
Yea’ndeclined2
2525 /26 7 - - 3
2526 [ 97 18 29 - 1
2527 /28 43 53 36 45
2528/2¢ 86 76 73 83
¥ o 3/
L'uaml@lnﬂ 2598 /29 ANRNIANL 2527 /28 .39 78 40 39

% of g%’;reage in 1985/86 compared to 1985/84
Al Qe )

o LT LB SUAAMANGY

Reason for declining in acreage and putput

- .
saeera tl 2527 /08 88 85 3 a3
Low price in 1984/85



103

t
&
MINIW 5.4 (7D)

Table %.1 (continued)

t ]
o [ el
19U T LAN R4 vy LR
Ttems HSmall Medium Large  Average

L2
—— = JOUR Y — —~ —
~- percentage --
4 —

1 7

AT UL N

— 2
Number of chip factories increased
db o
L4NT NTLR AR 8 15 R7 15
}

1
Grower substitute other crops

.-jz./ Vo - Lo A /
ﬂﬁWULMﬁ M LﬂUﬁﬁﬁﬂﬂﬁLuuﬂﬁﬂlﬁﬂﬂﬁﬂuuLﬁuumﬂéiiﬁﬂﬁu%ﬁ@ﬂﬁHQMQﬁ

Footnotes ¢ l/lnterviwﬂd all chip processors.

a/., A 2
ﬂﬁﬁﬁﬂ?ﬁuﬂﬁiﬁﬂﬂﬂuﬁﬂﬂﬂﬂﬁLuﬂ%ﬂﬂﬂﬁ

2 , i+
W/Based on angvers given by those who responged that
acreage -declined,

3f v b oy
LﬁﬂﬁﬁLﬂ@ﬂWﬁﬂ?ﬁﬂ?ﬁiTﬂﬂﬁlmmﬂhﬁﬁLuﬂ%ﬂﬂﬂﬂ

&
A/Basad on Averago.
1

1
I ¢ TInMIgTe

Source : Fileld Survey.



104

R :’ ‘gl/ "'; (%3 . 4t
5e2 uafszmilauiy 4 lioam saniuanle iz
B

9/ l 1
PﬁTMHzHnﬂMﬁMﬂ”ﬂNﬂﬂﬂDﬂL%ﬂd?WﬁLuWMNﬂﬁﬂﬂ“J UUHUUﬁﬂl S/AUNEANAYUNT TU
o [Z |
uﬂazﬂludﬁﬁ MHQLjﬂdﬁuﬁﬁH u”ﬂT”WUWHUMW%MﬁHVNWLﬁ ﬂﬂﬂuﬂ‘NUTﬂ qﬂUﬂlJﬂQﬁﬂuULdu
124 1
143! 1IQQWNHﬁQUV dunuqﬂqﬂﬂLjﬂlTQQﬂuMUﬂﬁLUﬂ ﬁQ]muﬂt”ﬂLﬂUﬁﬁﬁﬂu Wa Hﬁlﬂﬁum

I M

ﬂ:znanq:nwLnuamnqnuuamﬂmmuuﬂﬁﬂzW@q

v 1 1

P ar &
uQNWﬁﬂvuﬂnxwwuw1dﬁuuuqmdﬁw.nﬂluﬂa!MLHUQ%ﬂQ\Uﬂ\ﬁMﬂﬁHLdﬁM Wy A8
F 2 v "/ [N} | W 1
el FL]

LnumiﬂT%unnnudﬁﬂ~Mﬂq Wﬂtfammu wm@u35ﬁuLnuaanﬁn'wanuuawuwuﬂq JﬂuinnW“
'.U

l' Iu [ I B PR 74
anay MTanluUmn o unﬂmnuuﬁHUMMmqamﬂq &ana TaeaTatie T L s ) 3ﬁﬁ1ﬂﬂ@”
t

ﬂﬁﬂQLMﬁﬂUﬁJMﬁNﬂﬂIHWWM@ﬂ@Q vDﬂWﬁnﬂUQMN”ﬂTwMUWﬂMTGQﬁuﬂﬁﬂvﬁﬂquﬂﬁiﬁ@ﬂuuﬂﬁﬁu

? £

' 4
PRI 2 1AM AT I9TUANEY uﬂLuﬂQTﬁﬂﬂﬁTﬁﬂhﬁLTﬂﬂuW LuulﬁNﬁ T?qqﬂuuﬁxﬁﬁ wqiu

1 L7 14

Tﬂnﬂﬂnnquuﬂﬁ:MMMﬂﬂﬂﬁuﬁﬂﬁqwu

L !II

wwnnqquiuuwaquﬂawluuvsnﬁquqqmuuiﬂu mﬁhjqvmqﬂﬂxﬂﬂtuﬂmﬂ@ﬂuudﬁﬂ

V 1 b2 lullf/

A4
umquu@nauwumanvn‘imﬂdlsqquv ,uﬁauﬂwunﬂ5DUMLﬁuamﬁquaLu 1|QQQHUVLﬂuTOUﬂW

) Y

91 ﬂﬂﬂ“QﬂHUQPTNMY WWUQHLT\QQNMHLWUMTﬂJUH”ﬂ?uMMWﬂﬂﬂﬁTNﬂLuDWﬂWWﬁﬂﬁﬂﬂﬁﬁ?ﬂuﬁu

LN IV v 3 ) '

TﬁqQﬁuuuLaumuaeqquLﬁamﬂﬂnmmmq (TOUR S 81 Tumsai 5.1) 31W&£GQMﬁW11ﬂﬁ3wﬂﬂ

v 1/ o/ 1 | %)

vu#’?uu “
%ﬁﬂuTUﬁﬂ%ﬁﬂuﬁﬂﬂﬂﬁlTGQWUMHLGU Lif ZﬂﬂﬁiLPﬁQUBTUMQUUdWWﬁﬂWOQMMﬂQ1ﬂﬂﬁUﬂﬂ%ﬂﬂM%hﬂ

L2 | @

] v v 1
ﬁTﬁi?QQWﬂﬂmLﬂuﬁﬂﬁtﬂqz ﬁ@@ﬂ?ﬁﬂﬂquﬁi muu ﬂ@ﬁ?ﬁ Lhqutﬁkﬂu ﬂﬁﬂdﬂ%ﬁﬂvﬁ?ﬂ?

[ %4 [ 74

4
ﬂ@ﬁﬂﬂ@ﬂ Usznasusn Lﬁﬂﬂ?ﬁﬁﬂﬂiﬁﬂﬁﬁuhﬁﬂmﬂﬂ?Uﬂﬂﬁuﬂﬁ UWQSﬁUHJLEUﬁmﬂﬁUuﬁWW”@ﬂﬂﬁ

I v t

uﬂﬂﬂﬂﬁﬂﬂﬁﬁﬂﬁi ﬂﬁﬂﬁﬁﬂWﬂ?”ﬂULWMLﬂ @ﬁ??“lﬂﬂﬂﬂﬂﬂLﬂﬂﬂﬁiﬂﬁLuuﬁﬁuﬂﬁﬁQTﬁﬂQﬂﬁﬁ M

ui!!) '_Q‘zi f*: Hr! . r‘fﬂ!&l ey

MTFUTIMNURLRAD ) U3 2N Theag ﬂﬂ3ﬁhiﬁﬁﬁiﬁﬂﬂiﬂﬂﬁiuﬂqﬂﬂwu% uﬂﬁﬁuﬁdﬁu
‘3) 24 ] 1 ' 174 o L%

ﬂﬁ?ﬂﬂlﬂﬂ%ﬂﬁﬁﬂﬂﬂﬂﬂ L%UiuaﬂLﬂBHWWﬂﬂ Wﬂﬂﬂﬂﬂquﬂﬂu MﬂUﬂﬂUMQMﬂﬁUﬁﬂLﬂﬂuﬂﬂ mmwm

v v
1uquwﬂamaqvwwﬁanqunu uaaﬂ@anumuﬂqumwiﬂ ﬁjaﬂﬁimﬂﬂu qﬂﬂﬁaUﬂn1@”LnuLnuq

v LI 4 134

u@uuﬂmwwuﬂq:uﬂa3ﬁuuLﬁu1u1ﬂnqwuqmﬁﬂmq Lmu DATTANT AR qu%qQWSWQMﬁmuﬂmMﬂ

L vuu '

'
ﬂﬁUﬂHLTWU WQHMUNINQMU@ﬂ°”WW”Q u%ﬂiﬂﬁMMQNuﬂWWﬂﬂquﬁﬁQuﬁﬂ%ﬁhiﬁ?ﬂﬂﬁWaLWMTuﬂqﬁ



105

v ||1v L4

) £t

¥
daunise naummumnm?n\mnmmmTlluw'vmmnmu lmmwmmum

v ’ 1 1 %/ [ 74 ' 1 24

TUAY 59, 24, 14 UAS 6 IR nﬂugswwww 1ﬂ§UUﬁﬂ3;mu1ﬂunmﬂsunGUﬂﬁsﬂuﬂq u

> 1

1m1unqsuﬂ?§ﬂ gﬁnunwuuzﬂ%;ﬂﬁﬂulyqu!uutnu FAum (W9) UA SLIENTRT

E

14

""6
uwmaﬂnsnm

s I3 3
AYUEIAL AaT1G 2L aun AT 8.2

o/ 1] 2 . - o - Vu o [ 74
uﬂanaunﬁﬁmuﬁqﬁsquﬂmﬁﬂnq LT SUAUANT LTINS L dwdi LUaaRad WY IR

1 Lr 1 ) t v

nqsmudQﬁﬂﬂq LﬂuﬁﬁMﬁﬂMJﬂﬂ1ﬂdﬂﬂuﬁTuﬂaﬂﬂﬁiﬂvﬂdﬂﬂ nquﬁnQﬂuﬂz"nauanﬂuﬂqiuqquﬁsa

24

4
ﬂudoiuﬁﬂmuﬂau 2 1@

1 4 L7 '

i
uu@muwwmwﬂatﬁ;@quaum~@ﬁn39&ﬁﬁu13qq1uuﬂssﬂnu7ﬁu1wqmaostq <1799

" 3] o ' t

uvtﬁuuﬂsyﬂuauaq ﬂnquLduwﬁﬂﬂﬂaﬂﬂﬂﬁmmﬁq ) uuauaq ﬂﬁSLUﬂﬂuuﬁ“ﬁ@NLMMUQM@ﬂWﬂ

v v I

A (1R ) Lﬂ”UWWM%ﬂWWﬂUﬁuLﬁu uﬂ~uuawtuﬂwﬂdisqaﬂuuukﬁuuﬂ 17907

4 28 1§ ¥

ﬂLNf’ﬂMﬂﬁlNQ’WWUDMW‘I LA aN’Nﬂtm UG AL IWJVLﬂ5l.lLJﬂ?\’D‘ULWﬂﬂuﬂﬂﬁ’Wl?NVmﬂHﬂ?ﬁ
¢ z) 1
=R g

Hatianm ﬂﬂ’]??l']ﬂl% Luaﬂsmnmmnmuuﬂu mu%nuauamwnuﬂu

A

NUD

1

4
ﬂﬁutﬂﬁm?ﬁiuu quaﬁuuuLmunﬂwmaq ﬂaumv Lﬂwumiﬂﬂ@nwmﬂuMﬂumu umnnx

Uanwmmmumwmﬂmsunﬁ?ﬂuuﬂuqunmumBQﬂuﬂuqsmuqﬂ ﬂauﬂumluﬂfwﬁuﬂaqudﬁLaw Tmuﬁu

124

LW’(EJ@’)’I CJ’QCJ’(WWT’”!SJ’\ 11 N T samw LL’)?\’@’E!SJVI,U LV san U fJ“lJ'E\l ﬂW‘ﬁ LW&\)’N‘M iN b ’J’] M fnian
!
mnm’luﬁ 2527 /28 LLﬂ b Tﬁs’:ﬁ?ﬂﬁ"ﬂﬁﬂﬁ’i e sia QUQEJﬁ’]VL mu muu LMTN ﬂ/]ﬂ@ nwwmmu

aauﬂumwwmﬁmsﬁUTWUQﬂqﬁnﬁ3ﬂqnuuﬁﬁﬁumqﬂ

L 2 %4 174 t

Wﬁﬂﬂ?ﬁhﬁﬂt%ﬂﬂaﬂlTﬂﬂﬁuﬂuLﬁMﬂﬂﬂﬂu mimLmuQﬁnﬁ5@ﬂgu@mnq3ﬂaﬂuuﬁﬁﬂywaq

Tﬁunﬂ3ﬂ@nwmﬂnmﬂwmumwuiﬂyqnﬁJmnqs5uq@1uﬂﬂﬁquuﬂangmuqzuu@ 1uﬂ3~ﬂumaaﬁtiw

t 1 I | v

u@unﬁsamLuamﬂanuudhﬂwmaqmwm@ns~mum@mndﬁﬂmnnﬂqmaq



' ' W
| Lt ar
MIV 5,2 gﬂﬂ@/‘aﬁ,mu

1994

Table 5.2

Othor

t [ ]
A a ar [V e d
Uﬂﬁ?5“Umﬂﬂq§@ﬂLUﬂMﬂQﬂUHﬂWU5WﬂQ quﬂﬂﬁuﬂﬂLﬁu

2

buginess were affected by cas

106

124

SN MR

o -] & a4
UL quﬁﬂﬂmznuﬂ@ﬂLﬂUQquﬂ %Uﬂmqﬂﬂlmﬂﬂﬂﬂlﬁﬂﬂqu W.H. 2528

gsava acreage reduction

as told by chip factories in the Northeast, 1985.

e it

< £ |
AU RN AU NA ﬂuﬂﬂhﬂm LR
omall Medium Large Average
b7
- JAUR Y~ —
v -~ percentage ---
TraanaiLay
Tapica chips
NF 2Nl 8¢ 94 oy 91
Al'Tected
1]
Tunseny 11 6 g 9
No affect
ot . t
Uls shmun s 63, 55 62 59
y
Truck operator
174 H ]
A EEA L 23 25 a3 24
u
Parts dealer
FAUTL (ARITTL Y 13 ) 8 1
Commissioner
L NI NG 3 30 3 6
Farmer

' v
w3 Mg

Source 3

Field Survey.



107

I-;a:,l ! g L T lu 5t
5,3 Uang snumunel raayuids sluansvaludl suaq

ﬁﬁfﬁﬂu‘ﬂf muwaqnn;qﬂluamﬂanudﬁﬂvwaqmumnquaﬁuuﬂsTﬂuamfmmuudhﬂ“

s

3 ﬁﬁiﬂMﬂﬁUﬂﬂumwmdhm@mdﬂﬂa uﬂvqnnwlaWLLhuuUﬁqqﬂﬂ NTﬁﬁmﬁWﬁiN@ﬂJ“MMﬂ@ﬂﬂi

t

1%&3QOWuuﬁaﬁﬁ31ﬁﬂ%7Uﬂ1?u WDH 1 mﬁdi?dﬂﬁﬂﬂﬂ??ﬁ DUﬂQﬂJﬂﬂﬁﬂﬂﬂﬂ?w%ﬂ%ﬂﬂﬂuﬁﬂu

t S | !‘/ i 73 T
lﬁ\ﬂ\"l’\ U.Ll.ﬂﬂﬂ’l \'mLL 'rJ\M L&QQU"\’V’HML’I’}UVWN']JS °M 3'”11‘!\1 LNIAEMIRNLUE Wﬂ’lmmd 1 \'JV!VL HLWY
' 1 [
nme dgem Jl/lﬂﬂ\') Lﬂ?‘ﬁ’i N J"Vﬂﬂ'] ffVlLL‘ﬂﬂW\\'lﬁM nd 1k?1’\'11ﬂ’ld TN ’mﬂ ﬂ'.U'l-J'l lJ’ﬂ‘L, L7aau

1 I

ﬂnsuﬂTsu MIUAULALAR 115 20 ITAM SPAIMTL I U 2T 2hn TAM UL ARIANT 21 2 tﬂﬁﬁw

[

V
wwmdiTQQﬁuun*uﬂaqguumuiunﬁ3wnmq13qqﬁu iyqqunVﬂmqlwuuﬂ~ﬂuutquuwﬂqmuuaum

1 V 0

UaNT S NN NI SmaduUnNg e wﬁmmmﬂ mmumm TU’]V)VL'JJ N’]’U’] 70 L!ll!ﬂ'] 3‘?’\’11!%?1’} Y

L 4 3

| e i S £
ﬂauﬁsaqﬁuﬁ@ﬂmquﬁuﬁuu@:ﬂﬁyzwanzﬁumﬂqLQuaanuwuﬂiﬂu@uu@uﬁuﬂnszmuuﬂun%ﬁ

et 3
ﬂquuLwamwwQWmﬂns“WuMLnﬂmunuTaqqﬁuuﬁdsﬂunmmmwuudﬁﬂvumq vqg umaq

1 Y
12

4
mQﬂaauummﬂa ) LwalMQLﬁsqNuﬂmmﬂmaﬁﬂqﬁmﬂﬁaﬁuﬁuiau@aluumm pwash Sasamg
d'

QLﬁzqzwnﬂsﬁuaqmauvqnﬂwstﬂ@uuuﬂﬂn (Sensitivity Analysis) LaumgiifTuniiiuy
+ I 4 uuu o A
Unasuan goo7 /o8 A 2508 /08  wa vl LA edlawn 2raal s el auiil saavwiuen

o 'B’

LR
v

1] , ‘
B5,3,1  UANTsvuaa b5 997siiL dy

(7

Dude i.i trem:rvmwmmmﬂs=naﬂmmmmﬂu qu«mﬁmwmwﬁ.mmuﬁv

14

IﬂsuuanvaULMﬂﬁu LUﬁﬂ uatamiud U a Wl 2508 /20 anaeInl] 2527 /28 1otat 25

MﬂTSGQﬂuﬂunqw LﬁdiaaQﬁuuutﬁu T raanafidhion u@ 15quuuﬂquu muqﬂﬂﬂ ﬂqﬂum1ﬂ

) 4

qumﬂm“’maﬂmmamm ’“J“"UCJ@CJ@WM\‘I’JWQWM'L’\“U@ﬂﬂmﬁadmﬂ’i 25 L'VI'TW&WWI ‘35\'161“

quﬁgnmu@ﬁwutﬁuﬂﬂiuiﬁstﬁgnﬁqixqaquﬂﬂsuuﬂﬂzwmnuﬁn il s99mlnficans s
(VU A 9/ 4

uﬂﬂﬁiﬁLﬂ?ﬂ“MuWﬂQﬂ@WﬂﬂU@ﬂinULQaU wnwmuquﬂw:uﬂsgﬂﬂ@qi@qqﬂuuutﬂumuﬁﬂwwq 2



18

vl Unauduna s na st An e s nn 7 iin ] ﬂmm‘w m wm'xm"l “113\11N\wmumﬂﬂumﬂu

t

1 9590 /29 9 TANAIANY 2527 /28 UTzunl Ta9as 210, 000 LW ﬂﬂﬂmmmﬁ AN
fmumnnendlsaann Treamaunnia ﬂ@mmLen%;mmmaﬂ,mmu@: 63, 000 1A% 139971
TN INLR ‘zfn‘u'\f?ﬂm; ﬂ°’fh‘am0m§i1ﬂa' Al 399U £ 250, 000 UAS 460, 000 1AW MM
At fasua 3L%Uﬂﬁl‘uﬂ’ﬁ’l\‘3% 5,3

' v ) ¥
5,3, 142  UENI znumAMS lausaqiminan il reanefiiey  vnanunzng
v | D e fay )
MuTsrraal el aaralanara lauasluiae s.1.4  Sdinamavalsan sud
v ¥ t f ¥
R ot o 3
UA LI M TeTaiuan ull 2508/2e anev uaﬂrﬁuﬂm“mummmmmwmui’u
v ) V ]
Lm:'mqmmmn mmwmmwmumuﬂmum mmwmmm mmmﬂlwlﬂsiﬁ Lummnn:u
t o I v 1 2 l
amnats = luwmen soemeny: mmmmmwmmmwmmw~"lLqu'nIﬂummvaﬂ 67y
LR v E 24
meuﬂfmmwﬁm wmumﬂ%ﬂu% F m‘lﬂNmuumumumm@mm’ml FERFLGR
¥ LI 74 ey +/
WML L Tvmm milaurs e 'JmlNmummwmsmmumm*«mLﬁuﬂmmn

|4 P2

PQUT I T 2315904

' 1

mewwﬂmwumm UA AT RIS Sl o Tl suan 2528/29 109
"lmq*wmmﬂm'ﬂﬂmwm‘lw mauﬂum@mqmmu 25 N 2527/28 Tﬂuﬁuuqumu
m‘lmmm'mu(lumwﬁ.mmumumamumaﬂm'mm menmmm‘mmwmrm"lﬂum w%’ 3o
s s s s eesihe e s 8 3T mjﬁmnu%mmmmﬂqu:ﬁ’uiguémm
%nmaﬂmqu@“ummm 3, 600 ALl 2527 /28 Lﬂulm'mimauis\mum 2, 900 i

L v
‘luﬂ 2528 [29 mﬁwm 3.1) fmmml,mmuﬂ"ﬁmﬂ'umimmm-m P UTINLS SN 68 3
T RE! Lﬂuﬂ;mm 554 ﬁu/'awmwu P Vs nilsanals g
Trocung 136 AT ‘Immm}%u,ﬂucm.rwvﬂ,mw“wummmuﬁ?.mm&mnﬁzﬁﬂ :mﬁ’u
Treemns 50 mFoien  ramelhihl reemnniin s el s s

$#3 UsT 104 MU= mueL



¥ T LI |

L 2
o e’ 3 f % & )
MINGH 5.3 MIMARZIUAMIIUANMATESI LeLoAunal reevalniay il 2597 /28 wee 2528/28 lummmzfinaniduaima
LENMLITUATEA | 79971

Table 5.3 FEstimate the changes of profit of chip processors in l98i/85 end 1985/85 by size

of plant.
N - q: T 1 “ ‘: L 3/
TUAATA LT 99 UTunoaiy duLaGwna LT (L) . Milriafunal raay y
o. Quantily of chip oroduced (tcn)-/ fverage vrofit per facteryé
Size of factoxry - T
5 : . :
1 2597 [28 1 2598/23 1 2527 /28 3 a508/08 29
Diffesrence
______ 7000 —mmem
s
JMALAN Small 2,07 2,23 1, 657,78 220, 34 157,41 62,53
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l/ oY P ¥ " N £ =} L4
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Footnotes : ;/éssuming quantity of tapicea chip declined by 25 %
3/, 4
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1] t v 1 T \]
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. .
FUAALEN Small 712,33 56¢,86 142,47 41,61 3,923, 18
TANRINY Mediun 5232.37 417,89 104.48 47,44 4,956,853
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> f‘.' ' o 1
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Au1Al 799U Protessing”cost per ton: TAUAY
1 1
Factory size 1 osa7/28 3} e503/29 FYUATY %
Difference
d 1
UANLAN Small . 80,65 105, 08 2,43 30, 28
AUNANAYY Med ium 89,26 108,82 19455 24,91
1
qurn by Larse 59, 16 90, 29 31, 13 59,692
o
tnat  Average 75430 104, 14 28,84 38, 30
et + + O
i/
MY ¢ mmummﬂnﬂmmmmn'mmT‘lum :mm 4.5 lﬂﬂmwm%uwamuuvm

Elwﬂ 9598 /29 Andannt 2527 /28 o
Footnotes : lérooecelng cnst derived from Table 4.5, assuming that

1985/86 production decreased from 1983/84 by 25 %
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Table i;é Estimate the differences of pr.fit and labor usagce of
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t L5

UM 3 U o597 /08 1 9528 /29 HATNY T0UAS
Ttems Diffcrences %
) [V vy = ar
HAUAPLUSALUR (L) 68,677 .41 51,508,06 47, 168,30 25,00
Amo%ﬁt‘pf pellet(ton)
f s (eauuam) 40474 .12 93,59 57,94
1
Frofit mj_]zllion banht s)
TN () 203, 36 157,02 59,34 25,00
H 9] '
Numﬁer og day employedi/
»
NI (R /Tl /) 71471 74,71 - -
Wage (A/day) |
HAMINY (1) 45, 039,63 33, 591,96 11, 514,66 85,56

Total wage paid (ﬂ)

L/

. . i 74
(TS PR L b Tt TG il sluze 1.4
YVoop - : .
Footnotes :=~ Profit derived from Section 4.4

2/

1
or

]
o = o » 0 b N .
AT staniIbuay 13,668 M ANANANTAELAR lUMM TN 3.6
P - o 93 & o 9./0 [ L
LR 584 L3 uTudn LuauTe L s lean G ¢ 24 Saiug

E/Processing at 13.668 ton per hour based on brandecd
pellet only with 24 hours working.

.’3d (Y [ ] )

" W ot o o o
TPV QEUADPUNDILANLANY 7 1.7 1 U7 Wa s 3 Lah

Q/Average wags was 71,71 based on three shift a day.
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Table 5.7 DBusiness adjustment of tapioca chip factories if cassava
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production keep declining, 1985.
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Table 6.1 Details of tapioca pellet export allocation during 1964-1986.
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1M ‘ Wi, 25% 1984 W.il. 2538 1985 Wi, 2529 1986
. FY ot - . =) ] @
Period Unesha 21 v A Ao e SR A 15unasha Sum o AR
THARNATT 1RUeIAIANIN HTUNQRDETT 1243 S3D48RaN FUNNRNATT TRUR SIDIEANEN
¥o. Amount % of stock Amount % of stock smcunt % of stock
allocated allocated ) allocated

——— ﬂ?mm 1, GOC 71l Quantity thousand metric fons-----

1 287.4 7 1.4 798.2 40 334.0 21
2 7%7.8 55.0 653.3 25 444.0 1S
3 993, 2 47,5 612.6 20 373, 2 16
4 554.0 21.5 518.2 16 294,85 11
5 509.5 23.0 3240 11 L 127.0 50
6 688.0 35.0 476.3 11 706.5 50
7 891.3 55,0 337,9 15 363, 2 45

§U 5, 3511 3,521.6 3, 67 2,7

Total
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Source : Division of Bxport Promection, Department of Foreign Trada.
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Tgble 6.2 Pellet cxperted to EEC and Non-EEC market and average
export price 1978 - 1986
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il zan el 71 apauenys strmyl 71
EEC ] Non-EEC }
Wvﬁ. a ! g? .l] =Y ! R’. A'T
IR G WNGREGTY FAPN LA 1/ 1lTun g ann TP LRAY 1/
Yoar Q Avg. Price Q Avg. Price
- o o’
—_— - 15 1, 000 AU FAPALAN/AY Quantity 1,000 tons export =
price B/ton -----
2524 5,709.,4 1, 694 86,7 1, 567
2523 3, 67 2,7 2,433 R340 1, 605
2533 4,761,9 3,728 19,3 2, 977
2524 B, 193,7 3, 947 496,8 2,797
2595 6,993,5 2, 364 70.7 3, 666
2526 4,542,7 2, 777 11.6 2, 809
2547 B,779,5 2, 292 195,7 3,012
2528 4,626,2 2, 184 9, 153,8 1,393
3/
2559 3,434, 0 2, 869 766,40 1, 677

L J "o yo oL 2/ .
mAuLw & ﬁmmz{u?mmaiamm@anmsmwsmmzmmﬁ LRULUN SR ~—ﬁqu'xw o5 79

;/Average export price derived by dividing value of export
by quantity exported
. 2 Only Janugry-June 1986,
W 2 NIFATIAT, NINMEAaUT S

Source : Department of Customs and Department of Foreign Trade.
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Appendix : Pictures of Equipments Use in Tapioca Chip Processing.
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Truck loaded with cassava root on weighing scale platform.
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Unloading cassava root by using hoe,
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Unloading cassava root by using hydrolic dumper.
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Unloading cassava root by using broom pulled by shovele;r.,.
tractor or car.



AFIAAMF T UE ) L UR 9B IR N T

Wouoden broom using for unloading cassava root form truck.
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Sand separator from cassava root.
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One type of shoveler.
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One of typical medium size chipper,

< i o
AR INUUALEN

- QOne of the typical small chipper.
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Chips sprinkler which can be attached with car or shoveler.
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Complete set of sprinkler which can spread chips upto 80 ton/hour.
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Broom attached with truck, or shovelor, tractor
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Local made broom for car attachment.
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Broom attached with tractor.



q % G we A ETO I
L’nﬂ‘i\h‘]’lu‘WﬂIIJJ‘LM'JEILPW‘@Q%J'Bﬁ’li’;l ml

Chip turning over by using simple wooden tool,
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Collector equipment attached with shoveler.
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Chip grinder
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Equipment for sharpening blades.





