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ABSTRACT

Title : An Eccnometric Analysis of Cassava Supply

Response in Indonesia

BY : Mr. R.Bambang Budhijana

Dagres :+ Master of Science (Agricultural Economics)
Major Field : Agricultural Economics

Chairman/Thesis Advisor: L TFJ*T“"E

(" br. Kiatichai Vesdapunt)

The study is an attempt to determine the
sagsava supply response to the variables based on time
series data in Indonesia. The main cbjeﬁtiv&s of these
are {1} ta identify the factors affecting the supply
response of cassava in regional and national levels;: (2)
te determine leng run and short rum elasticities of
output; and (3) to forecast cassava supply for a five

vear peried.

The equ;tinna were obtained by enploying the
Ordinary Least Square { OLS ) method. They were ;ral.
yield and production eguations. These were acceptable
in terme of economiec and statistical requirements. The
estimated production of cassava was determined by its
l:?qu price, competing crop, amount of rainfall, lagged

ol
éfggntud area and vield.
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The short run slasticities of cutput werae
0.1010 (Indonesial, 0.2204 (East Jawa), 0.1454 (Central
Java) and 0.0555 (West Java). The long run elasticities
of output were 0.2118 {Indonesia)}, 0.5386 (East Java) ,

0.4308 (central Java) and 0.0704 (West Java).

The supply projections in 19923 will achiave
16344872 tons (Indonesia)., 3807476 tons (East Jawa),
31567216 tons [Central Java) and 19854762 tons (West

Jawva) .

The policy implication is that cassava
production improvement policy should be emphasized on
the main econemics factors . The main econonic factors
such as prices reguire to be controlled by the
government te avoid the fluctuation in prinés and
farmers lesses. The limitation in import is required in
order to stabilize cassava price at farm level. The
egageava planted area could be increased through the
transmigration preject in other islands. The other wWays
are- (1) to 4improve the marketing system; (2} to foxrm
cassava estate farm and (3) to realize farmer to use

" the recommended inputs.
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CHAFTER I

INTRODUCTION

The government has begun te diversify food
crop programs to produce secondary food crops. One of
themr is Cassava. Campeigns for cassava were mounted in
1989, Az the secondary crop, Cassava is consumed as an
inmpertant staple food, As a food stuff, it plays a role

in Indonesian diet and ranks second after rice.

Capsava covers about 11 percent of the total
area planted to food crop in Indonesia. Around 77
percent of the total harvested area, it 19 produced in
Java and Madura, The other islands account for the
remaining 23 percent. They include Sumatera (7 percent),
West Irian (& percent}, Sulawesil (& percent), and

Kalimantan (2 percent] (ESCAP CGRGT,1984).

Oon the national basis, cassava has had the
lowest rate of growth among the four commodities
i.e. cassava, sgsugar, sovbean and corn. During 1975-1%80,
the annual rate of growth was 2.3 percent. From 1980-
1987, the rate decreased te 0.7 percent. The yield

growth was less than 1 percent per yeéar.




The harvested area expansion, producticon and
productivity of cassava during 1969-1987 shows that
harvezted area trends have a decrease rate of 0.E&
percent every year (Table 1). There was a significant
decrease of 1.14 percent per tear in the period of 19B4-
1387. Possibly, harvested area of paddy, corn, and
s6¥abean were more poBitively affected by favourable

government policies to them rather than to cassava.

Eesearchers try to discover high yielding
varieties and improve the technigues of producticon.
Fertilizer application is also nescesary to increase
the production due to fertilizer prices. A lack of
understanding about environmental wariables will affect

farmers' decizions.

Several high yielding wvarieties of cassava
have been releaged, but the preoduction and productiwvity
of rcassava sinece 19269-1%87 had not increased
gufficiently. The rate of growth of cassava production
and productivity every year increases by as much as 1.85
percent and 2.62 percent respectively but these results
are =till lower than the target by as much as Z percent

and 2Z.82 percent respectively (MOA,139EB).




Table 1 Area harvested,

CasE

ava in Indonesia,

vield,

production of

period 1969-1987.

Year Area Yield Production

Harvested

{000 Ha) {Tona/Ha) {Million Tons)

1969 1,461 T.47 10.92
1970 1,398 7.449 10.47
1971 1.406 T .60 10.69
1972 1,468 7 .66 11.25
1973 1,428 7.83 i1.128
1474 1,509 BE.&13 13i.03
197% 1,410 E.%20 12.858
1978 i . g9.01 13,20
14977 1.364 4.18 12.50
1978 1,383 9.33 12.90
1979 1,439 9.55 13.758
1580 1,413 9.72 13.72
1931 1,388 9.56 13.32
19312 1,324 9.95 14.50
19483 1,320 9,54 12.140
1984 1,350 10.49 14.17
19485 1,292 10.88 14.08
1988 1,170 131..27 13.31
1987 1,222 11.75 14.36
Average Annual Growth Eate:
1975=-1980 0.10 2.20 2.30
1969-1987 =0 .8& 2.62 1.85
1984-1987 =3.14 3.84 0.5%9
1980-1987 -2.10 2.70 Q.70

Source : Ministry of Agriculture, 1988

Various

constraints to encouragement of

cassava producticn are {al

technology such as harvesting,

at farm lewel:

limited post harvest

handling,

and processzing

ikl aveilability of transportation and




marketing syvatem for production area! (2] government

policy which emphasizes cassava production (MOA,1988).

Indonesia has imported cassava products from
Thailand. The country had sporadically imported =mall
casgava products. Cassava imports peaked in 1987, 1988,
and 1989 At &6,311: 289,774 and 923,725 Metric tons as

ghown in Table 2.

Table 2 Imported quantity of cassava product te

Indonesia 1983-198T7 from Thailand.

Year Imported Quantity of
Flour Chipe Hard Pallet Total
{MT) {MT} (MT) {MT]
1983 1/ 64 i 0 &4
1984 1/ d 0 0 0
1945 1Lr o D 0 0
1986 MA H& H& HA
lag7 2/ 10111 56200 i 6631l
1988 2 20114 26T6ED 2000 289774
1989 37 993725 0 L 993725

Sources : 1/ MHinistry of Agriculture, 1982

2/ TTTh 1988; 1989

The economic £forces that affect farmers’
decisions on cassava production are the price of cassava,
the price of competing crops, the price of input, and
the non-economic factors such as weather or rainfall.

The price of cassava might be cone of the major factors




which c¢auses the fluctuation in cassava production in

order to reach cassava self sufficiency.

However, which variables mentioned above are
really the impeortant factors, determining cassava

production are s5til1l unknown.

Cassava's role in information about the
Indonesia economy iz rarely found, but an attempt to
investigate the supply response of cassava makes 1t
neccesary to know the informaticon required for planning

and policy.

The =zstudy i3 an attempt to deté:mine the
CASEAVA SUpply response to the wvariables bazed on time

series data.
Cbjectives of the study

The principle objectivesz of the study are as
follows:
1. tec identify factors affecting supply respocnse of
cassava both regional and national levels.
& to determine long run and the short run elasticities
of cassgsava regicnal and national levels,

x 1 to forecast cassava supply for a five year period.
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2.

3.

The study has benefits for :
Providing some bagic information to implement
government policy on cassava production in Indonesia.
Explaining factors affecting the supply of cassava.
Forecasting the future supply of cassava in

Indonesia.

P P e b

The hyphothesis is based on the theory of

supply. The cassava farmers are response to the

changing price Their production planning this current

year is based on the previous year price. The price

glaaticities are inelastic in short run and more #lastic

in long run.

L.

2.

Scope of the study

The coverages of this study are az follows :
Data used are time series data which covers the
years of 1970-1988 for national and regicnal level.
The study focused on domestically produced supply
and is designed to provide guantitative analysis of
the cassava supply response in Indonesia by using

the Herlove model.




wiew of the literatur

Mares Herleove (1956) hypothesized that farmers
react not to previous vear's price but rather to the
price they expect and this expected price depends ocnly

to a limited extent on what previcus year's price was.

Marc Nerlove (1958) stated that it was
necessary in supply response studies to approximate plan
autput by realized coutput. The formulation was an
expectation model for output response and yvield response

gssumed to be similar to that for acreage response.

Mubyvarto and Fletcher (1973) explained
further that the price elasticity of ocutput can be
estimated directly through the output function or
indirectly through area and yvield function. It was
thought that intended output, rather than realized
putput, should be used as the dependent variable in the
output function response. However, this wariable could
not the afways be observed, If some .planted area 1is
abandoned total planted area maybe an over statement of
actual harvested areas. Hence, a considerable
discrepancy between the planned ocutput and realized out

put may resulkt.




In agricultural supply analyzisg, important
structural changes have often reflected the impacts of
government farm program changes in crop supply response
medel and they have received considerable attention in

previous research {(Houck et al, 1976 ).

Government policies which affect agricultural
production in Indonesia, since the determinants of
production are area and yield. Changes in area
harvested maybe influenced by newly opened land, cropping
patterns, irrigation development, short duration of new
geeds, and relative prices. Changes in yield maybe the
result of improvements in the gquality of irrigation and
water management, fertilizer use and ecrops management .
Input subsidies and technological breakthrough are also

very impocrtant (Prabowo, 1989).

2ariculture production is the product of
acreage and average yield, seo the price elasticity of
cutput can be disaggregated into an area and a yield

price elasticities (Allen,l1972).

Yotopoulus and Nugent (1%76) stated that the
expected price in the coming year can not be observed
but is assumed that farmers adjust their expected price
for the current year in proportion te the error that

they have made in predicting the previous years' price .




Sanderson, Quilkey and Freebairm (1980}
egtimated the supply response of Australian wheat
growars. The implication were considered in term of
existence and nature of preducticn lags and the choice
between expected prices and expected gross return as the
prefered explanator of producer response to changing
economics conditions. The analysis indicated that there
were lags which were due to difficulties and cozts of
rapid adjustment rather than te the time required to
revise expectations. The statistical results were
gimilar for the alternative specification of gross
margine and prices as the economic decision wvariables.

The Nerlovian adjustment model was used on this study.

Supply function expresses the relationship
between the commodity offered and its price variables,
other factors are held constant. It can be classified
by static and dynamic supply. The static supply
function concerns a change in the amount supplied as
price changes at a point of time. While the dynamics
supply. involved the adjustments in supply over

time. (Tomek, 1982)

FAD {1987) had studied about supply response

in Pakistan Agriculture. Thiz study used a Nerlovian
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adaptive response model . From thie study specifically
far ¥ise supply, the yvield response exceeds area
regponse in the short run in Fakistan, where as Bres
reasponse exceeds yield response to price in the long
runm. Area and vield elasticities were estimated
respectively at 0.08, 0.12 in the short run and at 0.40,

0.20 in the long run.

Instead of rice, FAQ (1987) concerned about
the wheat supply response. It found the area response
that he found greater than yield response in all
regions. Both area and yield elasticities in Pakistan
were respectively at 0.10 and 0.05, in the short run and

at 0.25, and 0.15% in the long run respectively.

Altemeier, Taber and Adinugrcho (1988)
determined supply parameters for Indonesian agricultural
policy analysis. In this study , they introduced a
model of supply for indonesian agriculture economic.
The supply was & MNerlovian adaptive response model.
The commodities included in the analysis were wet land
rice, dry land rice, corn, cassava, soYbean, mungbeans
and peanuts. Area and yield response functions were
egtimated by applying OLS regression to a saventeen

year time series data. The estimate on short term area




Il

planted and yield per unit area response for soybean
were respectively at 1.10, 0.1% and the effect of corn,
sassava and peanut prices on the area planted response
to soybean were at =0.16, =0.15, =0.12 and -0.05

regpectively.

Gazali (1989} estimated the supply response
of goybean in Indonesia. It cavers 19 observations
(1969-1987}. He used the HNerlovian partial model to
develop a supply r;spanse model . By using this, the
supply elasticities could be estimated indirectly
through area and yield response functions. The findings
showed that area and yield elasticities were estimated
respectively at 0.55, 0.50 in the long run and 1.325,
1.56 in the long run with respect to lagged soybean

price.




CHAPTER II

METHODOLOGY

Conceptual frameworks.

Theoretical basis of supply function

A static supply schedule shows how much
of a given commodity, will be offered for sale per unit
of time, B3 1tz ﬁrice variesg, other fretersa held
conetant. In thecry a etatic supply function can be
derived from a knowledge of the underlying input-ocutput
relationship or cost function; in a manner analogus to
deriving a demand curve from an individual wutility
function. A theoretical supply curwve 15 based on the
assumption that producers seek to maximize their net
incone. Under the assumption of perfect competition,
the individual supply curve wWill be determined by the
shape ©f the marginal cost curve. At any point above
the lowest point of the awverage variable cost curwve, the
supply schedule coincides with the marginal ceost curve.
The aggregate supply curve for any commedity can be
cbtained simply by summing the marginal cost curves for
all farms.

Bince Marc Nerlove introduced hia book in the
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late 1950°'s , there hgve been many studies on supply
response of wvariocus crops in wvarious countries around
the world. Discu;sinn cf issue remained largely
theoretical until the early 1988's the bulk of supply
response studies came into existence after this time,

especially after Behrman's dissertation was published.

Supply response function is different from
the traditional supply function. The traditiconal supply
curve specifies a price-quantity relationship, all
other factors held constant. The response curve is more
general: it specifies the cutput responze to price
change, nct holding all cother factors constant. Thus,
the supply response function may invelve bkoth movements
along a supply curve and shifts in supply. Another
distinction is that the response relation is not a
reversible function. The supply response elasticity is
likely to be different for an increase in price than for
& subseguent reduction in price. The traditional supply
curve specifies that if price increases, and then
decreases, the guantity supplied will returm teo its

original level; therefore; it 13 reversible.

The response concept 1% based on the

hypothesis that when price changes, there are likely to
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be correlated changes 1n supply shifters. In
particular, when price ilncreases, new technigues of
production are more likely to be introduced. Under
conditionse of rising prices, f£%¥rme may be induced to
adopt new techniques at a somewhat faster rate than with
constant or declining prices. once the technolegy has
been adopted, improved production practices are usually
retained even though the price of the product

subsequently declines.

Farmers are not likely to discard new
technology and thereby supply function does not shift to
the left once it has moved to the right. Hence, the
supply response to a subsegquent decline in price is
likely to be lass than to the previous inerease in
price. Under these circumstances, the response of price
elasticity is likely te be higher for a price increasge

than for a price decrease.

A hypothetical response relation of this type
is shown in Figure 1. At a price of Pl, producerzs offer
an output of Ql, but as the price increase to P2, ﬂutﬂut
expands aleong the diageonal between 81 and 52

L

ultinately reaching 202, If the price, therefore,
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declines to P3 , output will decline along the new

supply curve 52, resulting in the reducticon of output

to Q3
Frica
\
|I |_
II
III
III
Pl -
e cc= === . . Eesponse path with
a price increase.
L= ~Response path with
: a subseguent price
; i decrease,
Ql Q3 Q2 Quantity

Figure 1 Hyphothetical supply response path.

Model Used in the Study

The expected price

Expected price in the coming ¥ear can not QE
observed but it is assumed that farmers adjust their
expectad price for the current year in proportion to the
error that they have made the previous vear. It can be

sean below

Pt"" - Ft_lt = Eli?t_lj_{!‘t_ﬂl*]f (&)
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Where : Pt* = Expected price of the current year
Pt"1* = Expected price for the last year
Pr.1 = Actual price for the last year
B = Coefficient of adjustment

If the coefficient of adjusment (B) were eagual
to zero, the expected price for the current year would
be egqual toc the expected price for the last year,
Ft*-Pt_lt. It indicates the actual price for the last
vear price has no effect on farmere’' decision making in
the current year, On the other hand, if the cofficient
of adjustment is egqual to one the expected price for the
current year would be egual to the actual price for the
previous year, Pe* = Pyq- It indicates the farmers’
decision making in the current wear depends on the
actual price for the last year. How ever, it is assumed
that farmerz revise their expected price in proportion
ta the error they have made in predicting the last years'
price . Hence, the coefficient of adjustment lie between

gerc and cne, (0 < B € 11.

€ince Mare Nerlove has developed and used his
model in estimating the supply response functicns there
are many works that modified their model by making use

of Herlove's model
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as their basic model. The purpose of this section is to

review the supply response model.
.

since Q* as well @as Pw Are unobszerved
variables, we must specify some assumptions and then
developr a supply response mcdelin such & way that all

variables can bBe obgerved.

In practice, the dynamic supply relaticnship
devalopad by HNerlove is used to explain the supply
response of the commodity. The assumption of thea
adjustnent model is based on the producer decisions,
which depend on expected price and planned or desired
cutput, and remain the farm size does not affect yield.

The axpectation model is specified as

0%, = a + bPy + cX, + U, {1}
where
Q*y = desired guantity of output.
Pe = .aupply induecing price which may ke in the form

off expected or desired price (P*.). Usually,
EUDpDly induging price i to some extent bazged

L] .
on the past price.
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e = supply shifter such as input price,

technology, ecological and lnstitutional

factors.
LI't = error term.
a,b.e, = structural parameters of the egquation.

Given the quantity adjustment model

Qr - Qp-y =B (Q% = Qp_y ) (2)

O = actual output in year t (this year).
Q@4¢.q = actual ocutput in year t-1 ilast year).

Q*y = degired output in year t.

m
I

coafficient of adjustment.

The model states that the difference Letween
the actual output this year and last year is related to
the difference between the desired output this year and

1a!t vear's output.

The model alse implies that complete
adjustment in Jﬂtput is achieved if this year's output

equal last year's actual output.
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By combining egquations (1) and (2], the terms
are rearranged. The result is a guantity adjustment

model which is expressed in observed wvariables are as

follows,
Qp = aB + bB Py_q + B Xy + (1-B} Q¢ {3)

this eguation states output is determined by the price
in the previous year, supply shifter such as input
price, technology, ecological change, institutional
factors and the out put in the previcus year. In the
case, the farmer once planning the preduction will

expect the same aress as that in the previous year.

Similarly. given price expectation model :

The supply relation is expressed by @
0, =a+bPy vk + U, [5)

Then (4) and (5) can be combined and the terms
regarranged to obtain the price expectation model

exprezzed in term of observable wariables as follows @
Qe = aB + bB Pt_i.+ eB X, *+ (1-B) Q,_4 16)

which gquantity production yvields the same type of

relationshipas as in (3).




T

20

There is ancther point about the distinction
between the expectaticn model and adjustment model. The
expectation model is supposed to reflect the manner in
which past experience determines the expected wvalues of
variebles such as price and v¥ield. Thege. in turn.
determine the levels of output and input intended by
producers. The adjustment model is supposed to reflect
either techneolegical or institutional constraints, or
both. These constraints permit only a fractigon of
intended levels to be realized during a given short

periocd (Rumahorbe, 1984).

Area and yield slasticities as well as the
egquation (3), the supply response function the shert run
and long run supply can be estimated by using the

following expresgionsz :
Short run #lastiecity

Uy

Long run elasticity

Ern = : = (&)
LE R
B Q-t l‘H




&l

Where :

ESR = the price elasticity of short run supply.

ELE = the price elasticity of long run supply.

Area Response

Derived output and expected prices are
not usually directly observable and proxy variablees must
be usad. Netlove {(1956; 1952; 1979) and Behrman (1968)
suggest that planned output can be measured by area
Planted times planned yield per unit area planted.
Flanned output can best be measgured by area, since
alternative wvariables such as actual output are under

much less control by the farmer than it the area planted.

Yesdapunt (19%84) stated that lagged area
planted is viewed az a composite explanatory force which
captures the influence of fixed factors in production.
Such factors include specialized equipnment, technical
expertise, and other facilities. The total effect of
such foreceas may induce farmers to plant a level of ares
which is relate to the area they planted in the previocus

Year.

3ince expected price can not be observed, an
alternative method of estimation is needed. It can be

gassumed that hectarage planted ig a8 Eunction of
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axpected price, then it is posible to relate acreage
planted in year t to actual price in year t-1 and
acreage planted in year t-1. Herlove uped the lag
digtribution method aleng with a one year lag eguation
ko estimate the elasticity of hectarage response to
expected price. Merleove's a distribution lag one vyear

acreage adjustment can be expressed as follows :
..ﬁ.t = ht"'l = B |: Atk - .p.l.t_l J ----- 19}

Where : A,. iz desired hectarage
Ay iz actual hectarage

B is thae coefficient of adjustment

This egquation states that the change in
actual hectarage iz proportional to the difference

between desired and actual hectarage.

Bince Bpu iz a function of last year price of
cassava (P._.q), price of competitive crops (P.._1/},

governmant policy (G), or it can be expreszed as :

K = & A BPaav Paaie G |

=8+ b pgaiq * L paaay * d G + Ut...{10)
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by substituting {10} into (9) can be found

Rp = Apog =B {[ 8 + B Pog + € Fonqg +46+ 0] - R,
Ay = aB + DB P, 4 + ©B Pgya g + dB G + B Ut + (1-B) A 4

=, 1|F1 + "'lrz Pl:_l + 1!'3 P\':L'—l + vd G +* VS ht_l + VE

Where i Fl = alB,; ?3 = bB, ?3 = CH, ?4 = dBb, ?5 = 1-8,

and Vo = B Ut = 2rror term.
It can be formularized in general form as follows

Ay = hi Preyr ?cc—i' i, *t—lr T Y i mi s i i s i11)
Yield Responge

The factors that might affect the vyield
planning are the expected price of cassava (F_},
expected price of inaputs (Py), expected rainfall (W] and
expected government policy (G). The relationship among

thzse variables would ke

Since the planted area estimated, the assumption will
create the yield per unit area planted equation, then

become

Yen =¥ | Pooq. Ppog. W, G, Ut |

= al + bl Paq * =1 PE-l + dl W+el G+ Ut..... {13)
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bY using Nerleove's adjustment model 3
It = Yt_flr = H *‘it- - Yt-l :I ----------------- "14:‘

the estimation ¥yield per unit area response can be
determined by substituting (13) inte (14)

Yo - Yeg =Byllag +by By +eg Peg +d) Whay 6+ 155 Ud +Y,,l
¥t = alﬂ'1+51hl Pf:'l +Blcl Pf-l +Elﬂl ¥ -EE:LEL G + Blfl it + {l—BlH?t_li
Yo =Ny + Ny P g + Ny Py g ¢ Ny WHHe 64N ¥y 4 No Upennn (15)
Where : Ny = a;B;, N5 =B;b;, N5 =Bycq, N4 =Bydy, Ne=Bjey

L] HIB:L-FE].E.]. FE—!. +Bi'l:1 Pf_l +Bld1 G +ﬂlE1 Ut + ‘I_El] {Tt_l}
This estimation can be put in general form to be :

Y, =yl B Biie O oy O bessasseniaw . 116)

c=1"

Casszava production

In general, the supply function can be

specified as follows :
Qo = £ | Area, Yield )
it can be extended to :

0, = 2 Py Puyr Pge W, 0, TE) ... 0070
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Whers

ut

guantity supplied of commodity cassava (Egs)
price of commodity cassava (REp/Egs]

nrice of fertilizer for producing cassava (Ep/Eosz)
price competitive commodities [(ground nut, mungbean,
rice, corn, sovybean } which can be produced by
using the same input (Rp/Kgsl

amount of rainfall {(m.m}

government policy, using dummy (D=0, if there is no
government policy Efrom 1970 to 1978 and D=1, Aif
there iz government policy from 1979 to 198E8)}. Thse
kinds of policies that will be Luk;n inte account
such as intensification: credits,; introducing post
harvest technology or others.

other factors that might affect guantity supplied

of commodity caEEsava.

Since Q, A, ¥, are aszsumed as Efunctions of

price, then by taking total differentials results

dp = 40 dA +§Q ay
5 .

d_.ﬂ=lé:§g+ dY m
dP 4P Y dF




26

ElnCe %ﬂ = ¥ and éﬁ = A, resulcs
A ¥

dQ =% dA + A dY
dp daP dp

then multiplied by

0y

F cGh + P dY
A dp Y 4r

A
L

In term of elasticitie=s (E},

The price elasticity of output E, cam be estimated
directly through the output function or directly through
area and wyield. It iz thought that intended cutput
should be used az the dependent variable in the output
function rather than realized output. However, this
variable can not be ocheserwved. For thi=z reagzon, it 1is
necessary 1in thé supply response studies to approXimate

planned ocutput by realized output (Nerlove, 1958}

The projection of cassava supply in Indonesia

The Projection i3 made te cover the
parina from 1989 to 1993. Both area and yvield eguations

above consider the previous year price and time lag
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between hectarage planted and yield, hence, the
caleplaticon used is the fellowing eguation :
t

xx = X (1 4+ rq) (19
Where : X*, ¥ are dependent wvariables in cassava area
and yield function. at year t and the base year 1970
regpectively. ry Bre average growth rates of ¥H%., &t i=
Time (vear 1,2,3,4,5), for 1989-1993. The projecticn of
cassava production assumed that only these wvariables

influenced area and yield eguations.
The datsa

The data needed for this study were time
series data 1970 - 1988, Data used in this study was
gathered from the Directorate General of Food Crops, the
Central Bureau of Et;tiﬂtic, the Mass Guidance Agency,
the Meteorology and Geophysics Agency, the Centre for
Agro-Economic Research, the BULOG [National Food Agency)

and other related agencies.

The data covered three previnces which
mainly produce cassava and the national level. The

three area East Java, Central Java and Weat Jawva.




CHAPTER 111
CASSAVA DEVELOPMENT IH INDONESIA

Economic scene

There is an urgent need to monitor and
assess the performance of food production and adjust the
policy instrument to face constraint on resource use.
In the past five years major shift have taken place in
the economic environment which have had direct effects
on the availability of govermnment resources for

continuing development of the economy.

In eddition to having tighter development
budget the economy has alsc gone through three major
devaluations of its currency in 1978, 1983, and
19E6. The=ze devaluations were executed to promote
export markets for all sectors of the economy. However,
the positive effects of these actiocns were reduced
because of generally receding werld economic
conditions.

The total value of exports did not increase
ae much As originally expected. The agricultural

sector not only provides approximately one fourth of the

total GDP ag shown in Figure 2, but alseo currently
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provides employment to about 28 mi¥lion people or 57
percent of the labor force. Food expenditure for the
lower income groups is even higher. Therefore, the
agricultural sector can be considered the single most

important economic sector in Indonesia.

1M.1% 6.2%

Agricultuee

Minireg s Cuwerryging

Mamrdactusing

Constuciurmg

Transponiation

Trade :

Crifier Secton iLUndlities, financial instilution
pultlic administration services, 1c.)

Figure 2 Composition Indonesia’s Gross Domestic
Froduct in 1983-1934.

Source : AARD, 1987

In 1970, based on the food balance sheet per
capita consumption of cassava, consumptien reached 1ts
highest level at 75 kg per capita per year but then
started to decline. Over the past £five years i1t has

atabilized at about 65 kg (MOA,19B7).

The highest per capita consumpticn of cassava
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is in the lowest expenditure class. As income and

expenditures increase, cassava consumption decreases

steadily.

Cassava is mainly consumed in rural areas
with per capita consumptien three or four times larger
in rural areas than in urban areas (MOA,1986)., Per
capita consumption of cassava also declines over time.
This occurence as a result of increasing income and
expenditure (MCOA,1%E88). The relationahip can be

flilustrated in Figure 3.

Role of cassava

Cassava plays an important role as & source
of carbohydrates fer the Indonesian people, especially
those who 1live in rural areas. In addition, it i3 also
ugsed as animal feed and provide raw material for
induskrial uses. However, during the past £ive years
the area planted with these crops has declined although
the yields per hectar increased. This is due mainly to
unstable prices as a result of marketing problems.
Special efforts are needed to meet projected demands
such as developing higher yielding varieties, generating
technology suitable for different farming conditions and
pricing policy, and encouraging farmers to produce

commodities.
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Figure 3 Consumption per caplta of cassava and ilncome
in Indonesia, 1978
a, Rural Consumption
b. Urban Conaumtion

Spurce : Dixon, 1%82.
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During a peried in which rice production has
experienced dramatic growth, production of cassava has
been relatively stagnant. Cassava production increased
from 10.5 million ‘tons in 1970 te 13 millien teons 1in
1974. From 1574 to 1978, cassava production declined to
12.2 million tons. Between 1979 and 1981, cassava
preductisn, however. increased to between 13.3 and 13.7
million tons before falling agsin to 12.1 million tons
in 1883, In 1984, cassava production rose sharply To
14.1 million tons before declining again to 12.8 million
tons in 1986. Oon the average, between 1%74 and 1286,
caggava production has varied between 12 to 14 million

tens (MOA,1987).

peaks in cassava production have traditionally
come after high off-trend peaks in world market chip and
pellet prices. For example, in 1923 Bangkok wholesale
pellet prices reached i09 dollars per ton. In 1984,
production rose by 17 percent from 12.1 million tons to
14.1 million tons although prices had already fallen to

73 dellars on the world market.

Domestically, cassava is used as a foodstuff,
in both fresh and dried form. Increasingly cassava 1is
alsc used as a starch product for manufacture of

cerakers, cakes, other snack fapds as well as for
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industrial uses {(textiles, plywood). Total use of
cassava for starch is estimated to have reached fifey-

two percent of total domestic utilization by 1986.

Indonesia has also traded smaller guantities
of cassava flour on the world market. Before 1975,
Tndonesia was a net exporter of cassgava flour and
cassava meal. Cas=ava flour exports averaged 324,000
tons between 1970 and 1374. In fresh cassava equivalent
terms, this would be equal teo 1.5 million tons or

approximately fourteen percent of éomestie production.

Cassave flour supply 1is highly dependent on
the supply of the raw material to the factories.
fassava flour is used to make crakers (krupukl, starch,
gstarch balls, and cakes. In 1985, 176,000 tons of
cagsava flour was consumed in Jakarta. Of this, eighty
percent was supplied from Lampung gnd the balance from
Java. Cassava Flour is distributed from the factories
directly to Hhﬂleaalcrﬁ and to the one government
appointed distributor. The wholezalers sall the cassawva
flour to the small-scale food processers and to

retailers.

Cassava producing areas in Java

The specific¢ region of cassava production ia
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concentrated in East Java, Central Java and West Java as
ehown in Table 3 and Figure 4. Cassava exhibits the
isast degree of regional concentration of any of the
secondary crops. Cassava preduction is concentrated
between July and October. During this period nearly
seventy percent of the total harvest take place.
Cassava can be harvested year round and in Malang for
example, the bulk is harvested during the dry period

from June to September .

Typical cropping patterns are as shown in
Figure 5 {a,b,c). In general, the cropping season is
from October to August every year, except in East Java

when it starts a month earlier.
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Table 3 The cassava producing areas in East Java,

Central Java and West Java based on 13E86.

Frovince Harvested Average Production
Area Yield
(Hal {Tona/Ha) {Tons|

East Java

1. Tuban 11192 1o.8 12081.9
2. Hgawi 11378 10.6 12013.23
i, Ponorogo 31544 10.5 33144.7
4. Pacitan 30804 10.7 13101.7
5. Trenggalek 12562 i . 11467.0
E. Malang 21842 12.5 26941.8
7. Probolinggo 12544 11.8 14760.7
g. Pasuruan 12270 10.9 133275
9, Pamekasan 16637 10.9 18202.5
10.5ampang 36019 10.8 34881.9
11.5umenep 18018 1.2 17735.1

Central Java

1. Semarang 10472 11.4 11919.7
%, Pati 11591 14.23 16466, 3
3. Jepara 10078 10.8 10850.0
4. Cilacap 11256 13.0 14707.1
f. Banjarnegara 14343 12.6 18148.6
6. Eebumen 11100 14.6 16220.1
7. Earanganyar 13465 12.4 16T3E.B
8. Wonogiri 61926 10.4 64396.9
9. Sragen 11211 11.6 12949.6
10.Boyolali 12154 1d.3 15089.0

West Java

1. Bogeor 13345 13.2 17568.0
2. cianjur 10037 13.1 12170.7
3. Bandung 10890 12.86 13696.8
4. Garut 18659 11.8 21960.8
5, Tagikmalaya 18737 10.9 20421.0
6. Ciamis 22140 12.0 26600.7

Source : Directorate General of Food Crops, 1987
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Input uses

The government has attempted to promote
cassava production through a number of programs

ineluding breeding and releasing an improved varieties.

For several years agronomist have been
experimenting with the Adira 1 and Adira 2. They are
crosses of clones £from Brazil and Maluku in
Indonesia. Adira 1 is sweeter, lower HCN (cyanida acid)
content is nonbranching and has shorter harvested
pericds than Adira 4. Both have shown resistance to
cassava bacterial blight and red spider mites

{Roche, 19B4).

The threa improved varieties of cassava
released since 1978 carry degrees of resistance to
withering. Theese varieties have improved the potential
yields of cassava, with yields of 25-40 ton per hectar

as shown in Table 4.
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Table 4 High yielding varieties released 1in

Indonasia, since 197E.

VYarieties Released Harvest=d Average Rasisztant to

Year {dayal ¥ield
{Tenz/Hal
Adira 1 1978 215 a5 Withered
Adira 2 1278 250 30 Withered
Bdira 4 1387 215 40 Withered
Source : ARARD, 19E7

Commonly cultivated cassava varieties include
Valenca, Muara, Gading and Begor. Valenca matures in 12
months and has a production potential of 15 te 20 teons
per hectare. The other varieties mature in 7 te 10
months and have a producticn potential eof 20 to 30 tons
per hectare. Average farmer yveilds are below ten tons

per hectare.

By 1987, around 30 percent of farmers had
adopted the high yielding varieties . The Ministry of
Agriculture estimated that a decreasing in the adoption
of using high yielding wvarieties by 10 percent and
without area expansion will increase the production to

20 tons per hectar within 10 years.
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Fertilizer and pesticides

Economically optimal levels of nitrogen will
probably ke within the range of 70 te 133 kg per hectar,
depending on the cassava variety and soll condition.
Effendie (1980} recommended potasium (K20} dosages of
petween 50 and 100 kg per hectar for cassava depending
on soil type. By improving the wvarieties and increasing
fartilizer applicatien, the potentiasl y¥ield appears to
be about 20 ton per hectar of fresh cassava or nearly
double the current farm level yield. However the
government has made cnly limited efforts to boost

cassave production.

The Ministry of Agriculture estimated the
sffective inputs regquired per hectar of cassava
production &=z presented on Table 5. Froem 1989 up to
1993 government expect that there will be an increasse in

the inputs used for pesticides and fertilizers.




Table 5 Pesticides and fertilizers are required per hectar

caggava production in Indonesia, 1989-1993.

Year Pesticides Fertilizers
(lLe/Ha) (kg/Ha)
19859 0.04 g5 .26
19590 0.04 94.10
1991 0.04 101.93
1992 0.056 109,77
1993 0.05 117 .60

Source : Ministry of Agriculture, 19&8

The price of fertilizer has been highly
subsidized as an incentive to increase Cassava
production. Fartilizer prices for cassava refer to
price ratio between urea and rice gradually decrease
overtime as a result of the government polisy to phase

out fertilizer subsidy as shown in Tabkle &.

Marketing

The cassava marketing is structured as a

wholesale supply source for overseas, Javanese and




Table & The price of fertilizer, price of rice

and fertilizer-rice price ratio, 1973-1988.

Year Urea TSP ZAh FRCL Rice Fertilizer-Rice
Price Ratie
“““““““““ (RpfRG) ===—==—====
1973 a6 26 = - 21.00 1.24
1974 40 40 - - 30.00 1.34
1875 &0 &0 - - 41.50 1.44
197& 20 ao = - 58.50 137
1977 70 70 - = 68 .50 1.02
1978 70 70 = - 70.70 0.99
19789 TE T0 = = 75.00 0.93
1980 70 70 e BE.00 D.79
1981 70 70 =¥ = 105.00 0.67
1982 70 TO TO T4 120.00 0.58
1983 80 90 90 90 135.00 0.67
1984 90 a0 90 a0 145.00 0.62
1985 100 100 100 100 167.00 - 0.60
198& 100 100 100 100 175.00 0.57
1987 125 125 125 125 175.00 0.71
1988 135 135 135 135 190.00 0.71
1989 165 170 165 165 250,00 0.66

Source: Ministry of Agriculture, 1989
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Sumateran consumption. Cassava processlng 15 undertaken
befoare the final product iz sold, but total cassava

production is consumed in final form.

From Figure &, the farmers engage in
contract harvesting (tebasan) by wvillage collector at
the farm gate. The harvesting of fresh cassava can be
gither cantracted out or sold directly to village
caollectors. They bring the cassava to the starch
(tapioca) factoriee for processing. Then, the starch
may be stored for over a year, or scld directly to
krupuk , textile, plywood, noodle and snack

industries in Java or Sumatera.

The chip and pellet industry absorbs the
regidual supplies which the starch factories cannct
absorb during the main harvest season ., The cassava is
dried in the fields with drying floors of small-scale
village collectors. Lots are assembled by these
collectors and socld to provincial wholesalers. The
provincial wholesalers provide these collectors with
working capital to make such procurements and sall the
dried cassava te factories . The factories process the

dried cassava and export it to the European market
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Figure & ~Cassava marketing structure in Indonesia .

Source : Ministry of Agriculture,

1987
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The fresh cassava market is dominated by
large factories which control nearly to 90 percent of
the starch market The factories regulate their supply
sources and provide credit te key village collectors in

order to inspire procurement lovalty .

Eelated to the =seasonality in productieon
starch factories were operating at approximately Eifty
percent of installed capacity &and chip or pellet
manufacturers at near thirty percent . In order to
regulate the cassava supply throughout the year, cassava
estates would have to be established by the factories.
The starch factories have generally resisted efforts to
expand their area cultivated because their unit
production costs at Ep 25.-per kg. are above those of

nefn-gstate farmers at Ep 17.- per Kkg.

Price formation

Prices for fresh and dried cassava exhibit
strong variability from year to year. The most dramatic
change has been between near histerical low prices in
1984 and peak prices in August to November 1987- 13E8
presented in Table 7. Factory procurement prices for

cassava tend to follow interseasonal variability




46

Table 7 Monthly wholesale price average of cassava in

Indonesia, 1984-1988.

(Unit:Rp/Eg!

Years
Months 1984 1985 19886 1987 1988
January a7 (¥ 104 a0 120
February 98 73 112 =} 126
Harch a2 72 121 85 110
April 91 81 99 86 110
May 93 80 a4 BB 107
June a0 EE 91 BED 103
July B4 959 B B9 131
August B5 91 20 153 124
September B2 107 58 1486 173
October 81 i0a 97 146 l42
Hovembear ET 100 36 149 134
December B2 100 B6 122 130

Spurce : Ministry of Agriculture, 1988
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regional prices . Dried cassava prices are determined
by domestic supply/demand as & price celling. In the
pellet and chip market, procurement prices tend to rise
in August and Hovember as the companies try to increase

their exports.

For freseh cassava, transport costs plus the
waste penalty are the major pre-factory distribution
coets. The waste penalty is a cost levied partly at the
discretien of the starch factories and serves tc
influence prices offered at the factory gate. It was
reported that at off-peak periocds. the factories would
not levy any waste penalty in order to attract fresh
cassava supplies whereby at surplus periocds
{availability above capacity)] waste penalties of up to
thirty percent costs are again the major cost
components. Transport costsa are higher for the dried
caggava products because the processing capacity is
located far and ig costly,. rather than in the prﬁducinq

areas as is the case for the starch industry .

Urban cassava prices vary widely from yvear to
year. The prices in Surabaya ranged from &2 low of EREp

37.=/kg in Febuary of 1282 to a high of Rp 115.=-/kg in
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May 1983 and then down to Rp i6.=-/kg in December of
19g4. In October of 1986 Surabaya gaplek prices reached
a high of Rp 185.- following the devaluatien of the
rupiah . It should be noted that the pericds of sharp
price increases and depressed pricing periods 4id not
correspond with the main domestic harvest can be clearly
attributed to a drop in world market price. Inter-
spasonal variation is far more promounced in urban than
in rural market price. FRural market prices tend to move

according to the trend in annual prices.

The cassava industry suffers from highly
unstable ymar-te—year prices. At the farm lewvel, prices
for cassava reached historic lows in 1884 at Rp 3.— per
kg. ©On an annual basis this would be egquivalent to
gross farm returns of fifty thousand rupiah per hectars.
Ir 1986, farm gate prices increased more than twelve
fold., to Rp 65.- pear kg. Even at these wvery high
prices. gross annual farm returns amount to little more
than Rp 600,000.0 per hectare. The high volatility in
year-to-year cassava prieces, and the generally low farm
gate returns, acts to discourage farmers from

intensifying production.




a9

The HMinistry of Agriculture has developed a
set of minimum price guidelines which are intended to
ggt @ floor under cassava prices. Inder these
guidelines, chip/pellet firms would pay at least
TOpercent of the job price to produce the dried cassava.
Starch factories would pay 13.6 percent of the sale
price for starch or Rp 35.- per kiloc, whichever is

greater, for the fresh cassava roots.

Intengification program

From Table % it is shown that the productivity
of cassava which is planted in up (dry) land is about 3
percent higher than in leow {wet) 1land. The
intensificatien has impreved the annual cassava
production from 10.3-11.4 tons/Ha. The yield level is
about 8.3 percent higher than in the non intensification
program. The harvested area for the intensification
program tends to increase overtime, in contrarary effect

te non intensification as shown in Table E.

The both had a trend to decrease even though
the cassava intensification program had been
implemented, is =still limited almost entirely to Java.
On a naticnal basis, just over 35 percent of the cassava

area is under intensification, a8 shewn in Teable 3.
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The lack of proven improved cassava ftechnology in any
cagse limits the effectiveness of the intensification

Brogram.

Table 8 cassava productivity and type area non
intensification and under intensification

in Java, 1931-19E4.

| Unit : Tons/Hectara)

Year Non inten inten field field Average

gsification sifica land land of field
tion {dry)l (welt) land
1981 9.35 10.27 9.85 9.55 .73
1982 9.24 10.46 9.96 9.75 9.86
ig83 9.08 10,75 10.19 9.95 8.87
1984 B&.91 1Ll.29 10.42 10.15 10,29

Gource: Ministry of Agriculture, 1387 .
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Table § Cassava and type areas in Java island under

intensification, 1981-1984.

(Unit: Hectaras]

¥Year Inten Mon inten Low Up Total
sifica gifica land land land
tion tion (wet) tdry)

1981 1361328 850935 45933 941130 887133
1982 14928396 770243 37740 Ba2395 920139
1983 149746 GEIE04 346391 g04849 839550
1984 168671 738859 j6443 871087 907530

Bource : Ministry of Agriculture, 1927

Extension program

Btructure, functiens and organization
extension for cassava crop are presented in somne
details in Figure 7. The function &f agricultural
extension could be distinguished from the structure of
administrative arrangement. However., they should go
along together. Organizational structure of
agricultural extension could be illustrated by its
structure at a district level. Functionally, agricultural

extension workers at districts are subordinates of




Region Agricultural Extension

sStructure
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Administrative
Structure

Head of
Agricultural
Food crops
Agency

Agricultural Extension
Specialist
(PPS)

District Lewvel

L
Agricultural Extenszion
Middle level coordinator
(FPHE or PPMS5)

T
i

Level at @
sub District

Agricultural Extension
Middle level (PPM)

Village Unit

Extension {

Agricultural Extension
Worker [PPL)

Village level

Eay-Farmey

FARMER.S

o mm m— — —

nstructive channel

i1 H

onsultative/information channel

Figure 7 Structure function and organization of the

agricultural extension.

Source : Ministry of Agriculture, 1388
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agricultural extension office at provincial level, but
in organization it has to be responsible to the Head of
Agricultural Food Crops Agency at district level. The
function of Agricultural Extension Specialist (PPS) isg
mainly assigned to train Agricultural Extension Worker,
planning for agricultural extension activities
throughout the district level. The function of MNiddle
Level of Agricultural Extensicn (PPM) could be grouped
into two : a Coordinator (PPME) who 1s assigned to help
PPS in agricultural extension planning, and a Supervisor
{PPM5) who=se job 1is to supervise member of PFM
pericdically. ©One PPME, however could carry out double
function in practice due to lack of number of the

existing persconnal.

gimilar different functicns are alsc applied
for PPM within sub districts area (WEBPP). PFM is also
asgigned to set program of extension activities together
with Agricultural Exteusinn.ﬂnrker (FPL} at the
beginning of every planting season within respective
WEPP. PPL is alse periodically supervised by PPM in the
implementation of "training and wvisiting"” system of
extension. Twice every week, discussion among PFM and
PPL has to be conducted at BPF to find solutione to
problems encountered in the field. Any experiment

conducted at BPP has to be managed by PPM.
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Aside from conducting any sSeasonal program
aptivities at Village Level Extension (WEPF), PPL has to
train and wisit key-farmers from Monday to Thursday
(four days a week). Each PPL is responsible for
managing 16 key-farmers with the same manner of
"training and wvisit" method of extension system. ka a
matter of fact, it seems that PPL has not been able to
meet the constraints of lack of facility and heavy field

conditien.

yarinus gpeculations, concerning the
motential for cassava in the future. have been mode .
Dixen (1982) ecencluded that, although consumption of
gaplek is 1likely to decrease, the demand for fresh
casgava in both rural and urban areas 1s still high.
Gaplek flour might have use 1n bread and snack
preduction if the initial gquality of the dried cassava
can be improved. Both Dixon and Lynam (1983) claim that
the most potential market for Indonesis may be the
domestic starch market. Expansion in starch utilizatien
is highly possible, din particular if starch
manufacturers are able to diversify and produce meodified
starches in addition to raw starch. In addition to

the expansion of the domestic starch market, craation of
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g more intensive domestic animal food producticn system

would provide ancther cutlet for both cassava tubers and

leaves.

Relatively new cessava products being proposed
such as alcchol high fructose syrup (HFS) and single
cell protein (SCP) have potential, but they must be
viaewed in relation to similar products produced
from other commodities. For example, although
praduction of high fructose syrup from cassava is
technically feasible, it is at the present not valid
economically, as production cof HFE from molasses is
much less ixpan:i?e, Therefore, these new products must
be evaluated from a socic=-economic wviewpoint prior to

production initiation.

Poteptial for cassava utilizatien in Indonesia

The whale cagsava plant, ie economically
valuable. In addition, various schemes have been
deviged for the utilization of all by-products of the

cassava starch industry.

Starch itself is used primarily in the food
industry (as a thickener, filler, binder or stabilizer).
the pharmaceutical industry, paper and beard industry,

textile industry and the building, metal and chemical
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industries. Modified starches are also used by the focod

industry and the textile industry (Booth, 137E8)

Sweetenhars, or such products as glucose syrup,
fructose syrup and dextroge, are produced on hydrelysis
of starch. These products have been produced from corn
starch for many years and may alsoc produced high
fructose gyrup from starch, This proeduct has grown
qubstnntially in importance, particularly in the USA,

since first being commercially produced in 1388.

In addition to sweetener, other products
which arﬂh;aasible to produce from fresh cassava any or
cassava starch includé alcohol and single cell protelns
igscp]. Both are produced through starch hydrelysis and

fermentation.

Present utilization of casszava on Indonesia

Cassava utilizntiﬂn in Indonesia differs
throughout the country. On Java, where 62 percent of the
population re:ide&.‘nlssava ig consumed primarily as a
human food. Rural inhabitants, the producers and major
consumers of cassava, utilize approximately &2 percent
of the fresh cassava and 45 percent of the dried cassava

{gaplek} they produce feor their family's needs. In

addition to the fresh and dried cassava which may be
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utilized by the rural family a fairly liarge percentage
of cassava produced on Java goes to atarch for domestic
consumption and to gaplek for export. In the Lampung
province of South Sumatera, casszava is destined for
industrial consumption for both starch and animal
feed production. Lynam (1983) has complled data from all
partE of Indonesia on caEgava consumption, that shows on
a nation wide basis, utilization of cassava is quite

diverse, especially when compared to other Asian

NAT1ORSE .

A great divereity of technigues have
developed ¥or production of esnackes and staple food from
cassava. ESome techniques are merely general methods of
preparation which may be applied to any starchy food,
while octhers would appear to have specific objectives
such as HCN reduction or increased storability. In
Indonesia, human food products are created from both
fresh and dried cas=sava. Fresh cassava may be consumed
raw, following cocking (bolling,stewing,frying.roasting,
shaking, etc) in the form of whole tubers tuber pieces,

chips or grated cassava, or following fermentation

A multitude of PFroducts, namely "getuk",
“lemet®, “eiping”, and "balung kuwuk" are commonly

produced freom fresh cassava in Java. Tapioca starch,
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which is a majer product of fresh cassava is presently
used by the food, pharmaceutical, textile, and paper
industries in Indonesia. Modified starches are not
produced in abundance and would be an area of potential

expansion for the domestic market.

Dried cassava or gaplek iz used as a food

product, in additieon to its primary use an animal feed

"Tiwul" , "gatot" and other products produced
from dried cassava are consumed primarily by the
Javanese, both with the recent transmigration efforts,
these products are being introduced to other parts of
Indonesia. WUtilization of gaplek flour for cakes or
sweetg or as a mixture with wheat and other flours for
bread is minimal and could be increased. Practically
all of the gaplek marketed is exported to the EEC.
Although the guota for gaplek or pellet exports allowed
to Indonesia is far from being filled, processors are
discouraged by low prices received and by poor quality
gaplek. It might be advantageous to re-direct part of

the gaplek produced for use in domestic animal feed.

Cassava leaves are usually processed simply
and consumed as a vegetable . It is possible to expand

the used of leaves . In particulars leaves have
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tremendous potential as a source of protein {usually 4-
& percent dry weight) for animal feed. In additien,
cassava stalks. which are currently used only as a
planting material, may serve additional purposes as
mixes with leaves as ruminant feed or particle board.

Obviou=ly cassava and its gecondary products are

underutilized in Indonesia.




CHAPTER IV

FINDINGE AND EMPERICAL RESULTS

The egquations are estimated by using 19
obzervations from 1970-1988 of time series data. The
independent variables are uszed in the double logarithmie
linear form. They are log lagged area, log policy, log
lagged prices of sweet potatoes, cassava, ground nut,
mungbean, corn, rice, socybean, to estimate area response
functions, national and provincial level They are shown

in Table 10.

In eatimating the yield functions uses the
independent wvariables are used as log lagged yield, log
amount of rainfall, log policy. log lagged prices of
fertilizer and cassava as sheoewn in Table 11.
They are used before eliminating up to suitable
eXplanatory variables found for three provinces and at

natiecnal level.

The estimation employ the Ordinary Least
Squares method (COLE). The results are accompanied by
the coefficient of determination standard eror of
regression, Durbin Watson wvalue (DW), T-value and F -

statisetic wvalue.
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By using eliminating steps, from the first
finding the unexpected sign which appear inm aach
equation for both levels and later delete them one by
cne. If the sign will be alternating to log lagged
price of the cassava, it is tried by the best omission
by seeking the insignificant wvariable and trying te
eliminate it. This is done to get the positive sign from

the log lagged cassava price.

The statistical indicators are neccesary to
gain the R square and F statistic as high as possible.
The result is backed up by the Durbin Watson walue and
kept to be little bit higher than 1.69 (k=3) and 1.53
{(k=4) . where k indicates the number of variable that

being used in the model.

The final eguations of area and yield are
presented on Table 12 and Table 13 . They are included
only the suitable explanatory variables for each of the

three provinces and national lewvel.

The short run elasticities for each level can
be predicted from the corresponding ceoefficient
estimated. In the long run elasticities can be found by
dividing the coefficient with the respective coefficient

of adjustment.
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onse functions ESAava

The statistical finding of the area response
function is shown in Table 12. Mostly the competing
crops have 20-95 percent significant for the exXogenous

variables coefficient, except Indonesia.

In term of F statistic, they have a range
equal te B.5233-29.3379. It means that as a whole the
éxogenous variables significantly affect dependent

varliable.

Dropping out some variables which have the
high R sguare among two or more independent wvariables
are carried out to avolid multicollinearity. It ean be
seen from the covariance matrix of the independent

variables.

From the Table 12 in national level, the area
response functions depend on its lagged price, ground
nut lagged price and its lagged area planted. In East
Java area response depends on lagged price of groundnut
its price and area lagged. In Central Java the area
rezponse depends on the lagged of munqpean price, its

price and its area lagged. In West Java the areas
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response depends on the lagged price of sweet potatoes,

cassava and its area lagged.

The excgencus variables are in national level
the equation around 65 percent of the variation can be
explaned tc enfluence the area planted of cassava by
these exogenous variables. The variation from the
prevince can be explaned the effects around 85 percent
for the East Java, 90 percent for Central Java and E6

percent for West Java.

standard eror of regr®esion lies between

9.31-0.55 percent which are rather small.

The wvalues of Durbin Watson statistic range
between 1.9293-2.3084, Durbin Watson wvalues show that
the estimation results are free from the serial
correlation problems. The critical upper level values of

Durbin Watson statistic are 1.69 (k=3) and 1.53 (k=4).

The positive sign for coefficient lagged
price of cassava is consistent with economie meaning.
The area planted moves in the same direction as its
price change. An increase or decrease EF lagged price
will also lead to increase or decrease of the area in

the current year.
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Competitiveness of the crops are indicated by
the negative sign of the coefficient. At the national
level, the price of ground nut (pgnn) competas with the
price of cassava. An increase in the lagged price of
ground nut will reduce the area planted for cassava in
the current year. The area planted of cassava moves in
oppoaite direction as the prices of competing crops

change.

As well as at naticnal level the coefiicients
of competing crops in regional provinces, there are a
negative correlation with area of cassava. There are :
i) passava area and lagged price of ground nut in East
Java ii} cassava area and lagged price of sweet potatoes
in West Java iii) cassava area and the lagged price of

mungbean in Central Java.

The coefficient of adjustment is sgqual to
L]
one minus the coefficient of the lagged area planted of
CASEAVA. Thus the higher cofficient of adjustment of
area will result lower the coefficient of area adjusted.
The coefficient of adjustment is found to be in a range

of 0.3082 to 0.7703,

In general, government policy does not have
atrong or special interest to the arsea responee. It

implies that the government carried out policy for rice
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or others crop rather than cassava. As mentioned by
Bambeng Guritne and S5M Sitompul in ESCAP (1984} the
increase in production had been echieved without any

direct government program for cassava.

Estimated yield response functions

The yield response functions are estimated
by using the QLS method. The estimated functions can be

shown in Table 13.

The statistical finding of yield per wunit
area response functions indicate that the wvariation in
the yield per unit area of cassava in Indonesia, East
Java, Central Java and West Java can be exXplained by
lagged prices of cassava, lagged y¥ield and amount of
rainfall in the current year around 96 percent for
Indonesia, 93 percent for East Java, %97 percent for
Central Java and 91 percent for West Java. These are
indicated by the coefficient of determination IREL, low
valuese of the standard error of regresgion (liezs between
1.35-2.19 percent) and high significant of the FP-

values range between 50.1149-132.1142

In other words all of these can show the
gignificant effects the explanatory wariables on wyield

response function of cassawva.
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The positive sign for the amount of rainfall
is consistent with economic meaning. Mocreover, cassava

vield can be affected by dry season.

In the dry season cassava bacterial blight

(CEE) can attack the cagsava plant. It 1= caused by

Xanthomonas campestris v8r manihotis. Another type is
the wild diszease, Pzeudomonas solanocegrum which can
also reduce the yvield by up to 90 percent. Hence 1t gan
be simple to imagine that the amount of rainfall can

.
reduce the cassava bacterial disease problem and

increase the yvield.

There can be minor economlc losses if cassava
iz cultivated in a&n intensive way. In fact, farmers
generally apply little or no fertilizer and no

pesticides at all.

The positive sign for the lagged price of
cassava is also consistent with the economic rea;uning.
The wield will move in the same direction asz its price
change, An increase or decrease in lagged price of
cassava will lead to increase or decrease in the yvield

in the current year.
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The short run elasticities of area response

The elasticities for the area response of
cassava can be shown in detail in Table 14. Table 14
shows that the short rumn (S8R) area elasticities of
cassava is estimated directly from the coefficient of

its lagged price as presaited in Table 12Z.

The elasticities of area planted with respect
to lagged price of cassava for indonesia level is
0.0344. It implies that when the price of cassava
increase by one percent, the area will respond to

the increase by 0.0344 percent.

The elasticities are lesser than one, meaning
it is inelastic, or the farmers are not responsive to
the price change in the short run. It can be intepreted

that the area is relatively fixed in the short run.

At the provinecial level East Java has higher
area response elasticity than the other twoe provinces.
It ias equal to 0.1107. This is followed by Central Java

(0.1082) and West Java (0.0474) .
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Table 14 Area elasticities of cassava in Indonesia

Area Elasticity With Eespecoct
te Lagged Price of

REegion Cogffi- Cassava Cassava Competing Crop
cient of (ER) (LR} (SR) {LE])
adjuse=

ment
Indonesia 0.7536 0.0344 0.045% Q0.077T9 0.1080
East Java 0.3082 0.1107 0.3592 0.0122 ©.0397

Central Java 0.5976 0.1082 0©.1811 0.1778 0.2975

West Java 0.7703 0.0474 0.0815 0.1347 0.1748

*lderived frem Takle 12

Short run
Long run

SR
LE

The lower responege of area elasticities might
be due to the that farmers in West Java and Central
Java still prefer te grow the other alternative crops
such as sweet potatoes and mungbean better than cassava

or they are still rice oriented.

The farmers who have risk averse
characteristic will not grow the cassava. They will

consider other crops in.this case the mungbean price
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might be more profitable. These are indicated by the
area elasticity with respect to the competing crop.
The higher elasticity leads to be risk averse toe grow
CES8AVE. Thus, the risk averse farmers are greater

number in Central Jawva (0.1778), followed by West Jawva

(0.1347) and East Java (0.0122).

The long run elasticities of area response

In the long run farmers are easily to adjust
their resources rather than in the shert run, or the
elasticity in the long run will be more elastie than the
short run. The farmers are more responsive to the price

change in the long run rather than in short run.

The long run elasticies of area response are
calculated from the the short run elasticity divided by
the coefficient of adjustment. The interpretation of
the long rumn elasticities of the selected exogenous

variables looks similar with the short run elasticities,

All values in the 1long run have been
caleculated greater than the wvalues in the short run.
They are 0.0456 (Indonesia), ©0.359 (East Java), 0.1811
{Central Java) and 0.0615 (West Javal. An increase one
percent in price of cassava will cause an increase the

darea planted for cassava by 0.0456 percent in Indonesia.
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In the East Java has higher long run
elasticity than the two other provinces. This indicates
that the farmer in East Java are responsive to the price

change compared to other two provinces.

Concerning about the competing crops, in the
long run Central Java has the highest elasticity. The
meaning is the farmers tend to be risk averse farmers or
when the previous year's price of cassava dropped the
area planted of cassava in the current year would be

reduced .,

In detailed, the long run elasticities
regional are 0.1060 (Indonesial, 0.0397 (East Javal,

0.2575 (Central Javal and 0.1749 [(West Javal.

The short run yield elasticities

Table 15 presents the detailed featurez pf
the short run and long run elasticities which are

consisted of national and regional levels.

The short run yield elasticities with respect
to the lagged price of cassava are egual to
0.0666 (Indonesial, 0.1097 (Bast Java), 0.0372 (Central

Java) and 0.0081 (West Java).

The findings indicate the short run vield
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elagtiscities of cassava what hae been found to be leszz
thap one. It implies that the sheort run wyield
elasticities are inelastic. In other word it can be
said that the yield per unit area will change lesser than

the price change.

Fluctuation in price 1is greater in West Java,
if it is compared with among two others provinces and
Indonesia level. The least fluctuaticon in price is
found only in East Java (0.1037}. The fluctuation in
price might be due to weather, seasone, inadeguate

infrastrustures, storage facilities and lack <of price

informations

It can be 3ald that farmers in East Java are

more responsive to the price changes than Central Java

and West Jawva.
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Table 15 Yield elasticity of cassava in Indonesia

¥ield Elasticity With
Respect to uagged Price of

Region Coefficient of Cassava Cassava
Adjustment {SR) (LR}
Indonesaia 0.4007 0.0EGE 0.1662
East Jawvs 0.6114 0.1097 0.1794
Central Java 0.1490 0.0372 0.2497
West Jawva O.0908B 0.0081 0.0089

*lderived from Table 13

SR=8hort run
LE=Long run
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There is an adjustment proccess beatween the
actual yield and the desired yield . The adjusment can
ba seen from the coefficient of adjusment. The highest
coefficient of adjusment is in East Jave (0.6114) andg
followed by Indonesia (0.4007), Central Java (0.149) and
West Java (0.008l}). The coefficients are consistent
with the economic meaning and ranged zZero to one.
The high value of coefficient of adjustment implies that
the farmer rather difficult to adjust the yield. For
example the farmers in East Java do net adjust the
desired yield as easily as the farmers in the Central

Java.

The long run yield elasticities of cassava

The long run yield elasticities are found by
dividing the short run yield elasticities with the
coefficients of adjustment. The elasticities are more
elastic if compared with the short run yvield
elasticities and ranged between 0.0089-0.2497. The
Central Java has 0.249%7 the highest yield long run
vyield elasticity and followed by East Java {0.1794),

Indonesia (0.1662) and West Java (0.0089).

Even in the short run East Java farmers shew

more responsive te the price changes but it is rather
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diffioult for them to adjust the yield in the long run

like the Central Java farmers’.

Estimated ocutput elasticities

The cassava oubtput elasticities are caleculated
indirectly from estimated elasticitiesz of area and

yvield. The detglil result is presented on Takle 16,

In the sheort run the estimated output
elasticities have a range of between 0.0555-0.22304. The
highest output elasticity is in East Java equal to
0.2204 and fellowed respectively by Indonesia {0.1010),

Central Java (0.1454) and Wast Jawva (0.0555) .,

In the long run output elasticities are more
elastic than the short run. The elasticity iz ranged
between 0.0704 - 0.5386. The greatest is East Java
(0.5388) and followed by Central Java (0.4308),

Indonesia (0.2118) and West Java (0.0704). .

Both in short run and long rum output
elasticities are less than one, the meanings are
inelastic. It meanz the supply <of cassava at the

national.




Table 16 ODutput eslasticities of cassava in Indonesia

Qutput Elasticity With
Respect to Lagged Price of

Region Cassava Cassava
(SR) (LE)

Indonesia 80,1010 0.2118

East Java 0.2204 0.5386

Central Jawva 0.1454 0.4308

West Java 0.0555% Q.0704

mlderived from Table 14 and 15

SR=8hort run
LE=Long run
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level or at the provincials level are not responsive to

the price changes in the short run and leng run.

Supply projection

The supply projection of cassava is calculated
from the area and yield functien. By using the constant
growth rate of the selected suitable explanatory
variables has been tried to estimate the area and yield
projection. Estimated explanatory variables are

substituted into the area and vield Ffunctions.

The assumption that has been empleyed to

assume the rainfall is fixed, based on year 1988.

Fresentation of the projected cassava supply
is shown in Table 17. The projected area for the
national level and provincial level tend to decreasge
over time . On the other hand the projected wvield
increase , but change in yield is greater than change in
area. Bo it is clear if the production increase over

time even the area slightly decreases.

According to the Agriculture Research Agency
keeping the production as high as possible could still

increase the yield up to 25-30 ton per ha.




Teble 17  Suppy Projection of Cessave in Indomesia (1988-1993) .

Maticoal Year Lrea Yield Productiom
cr Regicral (Ea) (Tons /Ha) {Tese)
dndrresia

1989 1,250,135 12,13 15,161,390
1950 1,240,255 12.46 15,448,744
1991 1,230,453 1279 15,741,806
1892 1,220,728 1334 16,040,503
1993 1,211,082 13.50 16,364,876

Ezet Java .
1989 324,088 11.34 3,875,731
1950 317,507 11.68 3,708,327
1991 311,050 12.03 3,741,085
1952 304,724 12.38 3,774,134
1593 298,527 12.75 3,807,476
Central Java
1989 264,111 12.60 3,327,299
1950 258,730 13.04 ©3,385 628
1591 255,435 13.4% 3,445,155
1582 251,204 13.96 3,505,659
1953 247,044 14.48 3,567,216
Vest Java - '
1988 153,460 12.51 1,920,343
1590 148,647 12:B8 1,922,173
1591 145,986 13,27 1,936,807
1992 142,443 13.66 1,545,863

1593 138,573 14.07 1,558,782




Table 18 supply prejection from the other study and comparation with
the actual preduction and this study in 1989.

Region  Actual 1/ The study Percentage The HOAZS Parcentage

Froducticn Frojectien Projection

(Tonz} (Tons) {Tens]

E. dava 3,588, 830 3.ETS,731 92.15% o Ly

C. Java 3,530,154 3,327.299 84.25 - -

W. Jave, 2,203,240 1.920,342 BT.16 - -

Indonesia 17.,3117.249% 15,161.38% EE.E57 15,611,000 ET.E4

k

Sources : 1/ Directorate General of Food Crops, 1880

2/ Agency for Rgriculture Researcn pevelcspment [(AARD], 13E7

B2



83

The highest vield reached by Central Java is
only 14.4396 tons/ha. This is still lower than the

regult ressaarch above.

Due to the actual production as shown in
Table 18, the estimated production gave petter result
than the prﬂvinus study which conducted by Ministry of
Agriculture to project production 1in 1989, This study
pointed out at 17,117,249 tons (8B.S57 percent) of the
production in 1989 while another study at 15,011,000
tons (B7.65 percent). For provincial level no specific
study can be compared, in general this study showed the

eztimated production between E7.16-94.25 percent of the

total actual producstion in 1989.



CHAFTER V

CONCLUSION AND REECOMMENDATION

Cassava as a food stuff plays a role in the
Indonesian economy. It is produced mostly in Java and
Madura and accounts for 77 percent of the total
producticon. A Government policy for cassave development
is needed to emphasize and especific information is
required for planning in order to reach cassava seélf

sufficiency in the future.

The objectives of the study were al to
identify the factors affecting the supply response
function b) to determine long run and shoert run
elasticities ¢] to forecast cassava production from

1989-1993,

The baszic compeonents for predicting the
CAssava output are planted area and vield, There ars
two kinds of factor affected area and yield. They are

price and non price factors.

The price factors are cassava lagged price,
and competing crops lagged prices. The non price
factore are its lagged area and yield, government policy

and weather as represented by rainfall.
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The guantity of cassava production depends on
itg price, competing crop price, rainfall and output in
the previous year. The planted area positively
correlated teo its price and previous planted area but
negatively correlated to competing price in the previous

year.

The yield of cassava depends on its previous
price, amount of the rainfall and its previous yield:

¥ield has a positive correlation among those variables.

The area elasticities of Indonesia. East
Java, Central Java and West Java with respect to lagged
price of cassava in the short run are 0.0344,0.1107,

0.1082 and 0.0474 respectively.

In the lang run area elasticities of cessava
in Indonesia are more elastic egual to 0.0458, 0.3592,

0.1811 and 0.081l5 respectively.

The yvield elasticities of Indoneslia , East
Java, Central Java and West Java with respect to lagged
price of cassava in the short run are 0.0666 , 0.1097,

0.0372 and 0.0081 respectively.

In the long run yield elasticities of cassava

in Indonesia, East Jawva, Central Java and West Java are
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more elastic equal to 0.1662, 0.1794. 0.2497 and 0.0089

regpectively.

concerning the estimated area funection for
national level, around 64.62 percent of the wvariation
iz explained by the explanatory variables consisting of
lagged price of cassava lagged price cof ground nut and
lagged of its planted area. For East Java province,
aropund B5.07 percent of wvariation is explained by the
lagged price of cassava, the lagged price of cassava,

the lagged price of ground nut and its last yvear planted

Area.

In Central Java, arcund 950.31 percent of
variation is explained by the lagged price of cassava,
the lagged price of mungbean and its last vear planted

area.

In West Java, arcund E6.23 percent of
variation is explained by tht-laggad price of cassava
the lagged price of sweet potatoes and its last year

planted area.

Concerning the estimated wyield funectisn for
Indonesia and the provincial level, about 91.4E-96.5E8

percent of the warietion can be explained by amount of
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rainfall, previous Year cagzsava price end its last wyear

¥ield.

The responsiveness to rainfall indicate the
techirolegy used by the farmers. The farmers in Central
Java depend on the rainfall rather than the other

places. The responsivensss ranges of 0.0415-1.6851.

The planted area of casgava trends ta
decrease overtime in national and provincial level. The
yvield likely increase greater than the planted area

decrease and the production trends to increase,

Policy and recomendation

1. Concerning the cassava price, it was
Eound to be significant in the determinaticon of cassava
area and yield. Anyway, the cassava price seems to
Eluctuate year to ¥gar. The way to handle this problem
ghould be to reduce the fluctuation of the cassava price
by more emphasizing the government regulaticns such as
Eloer price and ceiling price. This thing can
guarrantee the production and income for the farmers .
In order to be effective the regulations should be

combined with good marketing system.

2. Concerning the price of fertilizer, the price

is not the farmer interest. It can be imegined that only
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gomne farmers apply fertilizer Ffor cassava production.
The promotion can be conducted effectively by extension

Wworker in every ragion.

3. Concerning the decreasing in planted area
of cagsava in Java and Indonesia as a whole,
extensification is needed in order to eliminate this
problem. Even up to now production tend to increase .
The program can be possibly carried out 4in outer Java
isliand. The program <can be Jjoined with the

transmigration program simultanecusly.

4. Limitation of import is required to
atimulate farmers to grow cassava. By deing this, they

will have better price and their production will be save.

5. From the projection could be sugnnateé
that area of production will ke bhetter to be located

outaide of Java.

6. It is reguired ¢to improve the
marketing information system in area productisn to
stimulate the response in the long run specifically for

West Java and Central Java.

7. Regulating the production along the year
iz needed to reduce the risk of production by forming

estate farmers.
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B. In order to have an increase in yield the
high yielding varieties that had been reglesed and other
inputs used should have a strong recommendation to the

farmers.
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