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The présert <iady presents eruivical ovidonce on the

. H ' S

\d;qﬁcc of High Yicldiryg V;ricfigz (ivV's) on small-holaer

rice farming in Fastern Indunesia. Bht osiady 1s based on

cross—Snc;icna]-da?a of 5067 paddfnfarmern garthered by,{he
author in the suﬁﬁ?}s of_l@?Sianﬁ 1972. The data are for
wet-seasons l977—7é‘and 1975;79, and ﬁure'qathélvd'jn 30
villaucs tﬁrougbout the ricc'produciﬁq areas in the K

.provinces of Rali, Musa Tenugara Darat, and Nusa Tenggoya

Timur. -
. /géhp analysis was conducted at threce levels (i.e.,
reqgional, provincial and temporal). Attempts were made to

examine factor usc, resource use efficiency, and returrs to

. . 1 :
scale in each level.
%’_~ Based on a priori knowledgce and the theory of pro-

duction, léﬁd, human labor,vbuiiOck ldbor;~ferti1izer,’other
curreﬁﬁJinputs and caﬁitdl flbmv afe Qariab}es‘inciudedlin
tﬁe equétibn.IQThe'résults of the léa§t squarebes£imateé 
based_6nithe:C§bb—Douglasvproduction‘funptions indicéﬂes
thﬁt land, fértilizer,\ahd éther éurren£ iPputs are statis-
ticaily signifiéant in'élmgst every regiESsion.i_High |

Yieldihg Varietiesf(HYV's) ely mofe‘heavily on modern
",inputs'and‘land than Non-High Yielding Varieties (NHYV's),
but use less labor per unit of outpuds fo i

@

)
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CHIYVI S and vy resypend dnt corently Lo Lhe e -
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tive dnputyn anl the nhtare of tho responce alno varics

ramonG Ball, Nusa Tonggord Paveis and wNusa TCaggara Piner,

Thére are signififﬁnt Aiffpronceos.in the yole of land, labor,

’””'@ versus LYV's; and this also

candccapitel when using ¥
. ’ ‘ . ".g-;; K NN . . o :

Varioes by aoeoics o in Daso Indonesta. . This igcindicaded iy
“ ‘

the ailffcrences botneon parancter estimatos, as vell as b

~

differences in the intovee;t torm.

The resulis also JH;L(‘tV that the Nyv's conffi-- .
cients are significancly hicher than the YV's cosffigiont s
From this roesult it -is concluded that non-netrrel techne=

o Tt
A |

Progross, Wi ta the shift from Hivv's
chift tuward;mcré capital iﬁtunsiuc
technolégy, ercourag ;hg the usa of'fertilizﬁfs, land and
othcr.gurre;t igputs relative to the.use of:laﬂor.
'The,aﬁaiﬁsis of resourco—u 1e thl(lcﬂ"” indiéatés}
a sigﬁificant ndmber'of xesource~p30 Jn § Ciéhplu; inlxibc

.

production in Fast Indoncsia. _This mD]lL that a realloca

tion of re sourcuo,ouch‘as'a hwft from NHYV's Lo YV 's

~

application of eltlllzcr,'othor current Jnout\, and uscs

of marginal land could have a “lQMJLlCaht 1mpact on rice

production;'“ @

.

The analy81s of farm qca]e 1nd1cates comatdnt
retuLns to scale for rice prOdhCLlOP in La tern ImdoﬁCSJa
with one evcethon on HYV's in Ball ,Apparont,inconsio—
tenc1es 1n Ball parame%er estlmates lﬂGlCitC that morc sfudf

[

of productlon relatlonshlps on Bali is esirable.

oy
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CiiAPTER 1

[NTRODLCTION -
! »
' Problem Dofinition
. .
\Q& : , Since rice is the stable food for most of the
L ' . ¥ ¢
esJfpdonesian peoplo, rice self-sufficiency has long boen a

PPN

nationai goal} Yet, durjng 968-197¢, rice imports.stiil
averagei abott 1.1 miLjion»ton§-of rnilled rice poyfannnm,.
equivalent to about 4.5 poréent of aVLV7"L annugl rice pro-
duction during tha; périod,1 With continuednpopulatjon
growth and limited arable land, Self—sﬁfficjcncy in rice 1is
still not withih Inddne;iafs grasp.zﬁ This situotidn oxisis
deséite the ”gfeen revolution" and a series“df relatively
suécessfﬁl prbgrams Lo acopt Lhé new HYV;S to Indonesian

@

_ . 3
.conditions. . .

lCa]cu]ute& from Table 2.6 of Cnawtcl 1T, and from
Dibyo Probowo-and A.J. Nyberg, "Irrzaaiion nd Rice Produc- i
tion. in 1990: The .Case of Indoncsia, 'Paper prepared for the
XVII IntCLnatlonal gonFLrenCh of Agricultural Lconomiszis,
(Banff, Albelt%J Canada: September 3-12, 1879), Tab]c A3,

| ’ [ A ' -

2Similar doubt has been pointed out by: L.A. ‘

Mears, "Indonesia's Food Problem, . Pe#ifd"II/III" Economirf

and Finance in Indonfsia, Volume 24(2), (June 1976), 102‘
- . - /

3The["gr¢en Jevolution" is the rapid growth in Third
World grain output associated with the introduction .of a new
package of tropical agricultural inputs. See H.M. Cleaver,
Jry, "The Contradictions of the Green Revolution," American
Economic Review, Volume 62(2), (1972), p. 177. T -

~




"The arrival of thd [iVV's of rice was the starting

point 1n thlS "reyolution. ™ Indonesia ouickly dCVQlOUCd‘ﬁ -
. e

n

farm—creolt extension-input supply paa}rnc to oxp1o t4 .

R

this seeming]y unigur opportunilty to eliminate porsistent’

Z . . : S

rice shortacges and to Liprove the socio-cconomic wellmgoing
of smail farmeos tnr0uuhout Indonesia.
lﬂlthu -in l“(97 this intensification program, *tlLe

‘ . - ’ .< . . e ° . » - .. ‘ . -
so-called Dimac TProsram (Bimbingan Massal--Mass Cuidance), is
: =, . - ;

basically "a combination of extension and credit Lo encouraje
(ot ] N ) R . .

farmers to use.a reconcended packase of rice t”uuPOley. The
input "package" ingluioed ix Dlovcd varictices of seceds, ferti-

lizer, insecticides, weedicldes, pesticides, inproved irriga-
: B ‘ .

tion'facilitibsland better cultivation methods. By 1970-71,

HYV's of rice covered 10 percent of the total ficq areca in

7%-78, the Bimas Program covered 70 per-

¢

—t
w0

y 2
the country. By

cent of the farws in all of Indonesia, and perhaps 45 pdrcent
L ) . : . ~ I
of all farms in BEast Indoncsia

<

:

The overall impact is considerable™ Yet it js

.readily apparent that this crop intensification program _has.
) . Lt . \ .

- had its'limitations, hasically bocause~the’preﬁailino pOllCY‘

s

’_has been fornulatod w1thout full) undor tand 1ng what th
vlntroouctlon of HYV's ‘means to farmers operatzng under very

different social,'economic and environmontal,conditions

throughout Indonesia.’ As Wéisbat'and Sahdovaliﬁéi't

lHigh Yielding Varictiés (HYV's) of rice, such as
IRs, IRe; IR»¢, etc., were first devcloped at the Interna- .
tional Rice Research Institutc (IRRI). IRRI was cStablished -
in the Philippinés in 1962 S See H.M. Cleavel, op.cit., p. 17 .

of Indone51a,

2Department of Inroxmatlon[ Rébubll _ o
1972) , pp. 208-209.

,Address of State on August 16, 1972 (Jakarta:\

‘



out:

.. ANy >Jo<1th, therciore, tha aine at reach-
ing at lrast the solf-suiticioney lovel of
staples ot e abide to jcentify tho sources
of outpu® arowth. 1o wust Lo able to delincate
the problome which could bocsae the bhottlo=
necks in the attainnnt of the procraw objoc-
tives. "hig nced fooodefiaing the problens of
rice prodoction Las roLo recojnizea heiore
any¥ policy bao Tdraulalad. ' o

. € . p
v - . ¢ jvf

In ¢esscincé, the new.rice techrology has a nunboer of ccoroxd

\

implicatione for Indonesian lariwe.s which have nol beor

.
k

‘readily apparo.:t under cexperinental conditions, as-illug-

trated in Figure 1.1. Most of these same factors aleo con-

strain the rate of growth in. aggrigate production, 1In

this: context, the-potential benefits of the YV, "puckage
: R . : t : tT

are obviously very diffecreit for different farmers in dif-

ferent parts of the countrv. TFor cexanple, to what extent .

can subsistencc farmers bc rcached? 0Or, to what extent can
> L& . ’ ‘- :

‘. ‘ : ' R .
farmers in rain-fed areas actually exploit this.new tech-

o - -

nology?

.

In short, the general problem of how to increase

rice production in Indonesia should be re-examined by look-

.ing agmjocation—Specific :hmmt%mmputjrﬂatﬁXShnx:and‘deterf

mlnlng ‘how . eff1c1ently Indon051an fdrmers afe}mesentb u91ng

-uthelr-exlstlng Iesounx5; Ikmh anlls an elemantary productlon

~unit. where land, labox, capltal and management are CONDlﬂ“d and ut1117od
o ’: N .

lA M W1esbat and P.R. Sandov%1’ "RiceNPrOduction;‘
.Instltutlonal Factors and I'conomic Incentives," Paper prc—
uented at a Conference at the IRRIL (Manlla.__DeCGmber 8-9,
1967) p 9 1. - -4 : - ' :

S udlr uen, Reap1nq the Gre@n RevolutJon (New Delh1~'
Tata McGraw-11ill Publlshlng LO., 1 75), pp"B -5.
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cor

r.. i . rd
by the opoera Lor to [V\JHJLO crops and te ralce-Yivestoohks
_Yet, so £ar, little effort has been made Lo do a comperative
ol ' ) '
ﬂha])%l) of 1nput4bu put rofationships for rice production
throughout Indonesia, TOL e\cmpﬂ,, is the new rice’ tech-
nolecagy biased towards Jebor—intensive or canital-intensive
J ‘ ! 151
production?

An understandjmg of resource usc el ficiency is alwo
important bcf01c Lbc)mmknd slel u\]JCfﬂuﬂuQ to_optimjze tho
I : ; LN l -
use of cuisting facLOLs of pIOdUCtJuh.v “In short, the relo-

' tively slow grow! h of rige producticn, e even with Lbo intro-

o

D]

duction of MYVUS,;sugg sts that thato-is a nced to’ L>am3nv

in‘moré detgil thc real impact of the new toc}nojogy.intro4

duced during tne past cecadw Ultimate]y, it is hoped that,

the lGSUlto of this ana1y31s wuuld be uso;ul as a bao s for

4

J

pollc} £ormulatzon in the on—uozng effort to fu1thcr 1mprovef
the socio- egonomlc well bnqu of rula‘ people and to furtnar

’narrow “the pe151st nt supply—demand gap for rice throughout

_Indonpsla‘” L

. Objectives of the Study;
wCthistent’With tﬁefabbve,'the major bbjectives'of

thlS study are as follows-

N ,,‘,

L1, To dcscrlbe and analyse the pertlnent 1nterrelatlonsh1ps
Wthh eylst botwcen rlCO productlon (output) and Lhe

*

varlous factors of productlon (1nputs) for oth Non ngh”

=

'.gﬂ=f'  ls 5. Sldhu,'"Economlcs of Technologlcal Chanqe in
- Wheat Productlon ‘in the Indian Punjab " American Journal of -

Agrlcultural Dconomics, Volume 56(2), (May 1974) . 217

B



Yielding Varictics (i110V) =nd High Yiu]d?ﬁq Varictigsm

(Iyv) .
2. To -anaivse the naﬁu © of the shift in the production

functJon LJH“ Jon=liigh Yielding Varietics (BUYV) to Iligh
Yielding Varimticu (L) .

3. To Mnvesticate rosourcs uso cfficioncy at the fa:mvlevel-
for boih Non-FHigh Yi=lding. VQALFL1L< (33 J>V) and U\m
B Te n

Yielding Vorietics (HYV).

4. To investigate the vefvrn to scale in vice {arming with
o o B e S :
botih Non-lligh Yieclding Varictics (NIIYV) and ligh Yield-

o
W

ing Varﬁéslé; (HYV)
- The aféa.gnde; inycstidafion is,Baliy Hﬁsé Tcanar#
Bafat (NTE),ténd ﬂuéé Tcnggafa Timuy (NTT), the hvcc. |
pfovinCeslwhich-lie'diréétly égst of‘éhe:principlo ricQQ

“producing‘island'Of Java.L

»\xf .  ;if ' Hypotheses

K U S K

E : TR T
. K . : i ]
: . | . : (O

o

SaltérleOints'oﬁt that a’qood”hygdth@siSiié éOn—”
*Structeo out of thOVQUBgCStJOHS and 1deaf by whlch thc

proalem has been tentatlvcly formulat ﬁ. n thiﬁfsyudy,'thg.

S

h}pothec s hhlch w1ll be tcstod dlo{:‘,,   vj   S

ﬁl,  That thore are statlstlcally and.econow1cally 51gn1£1— 

fcant dlffelences 1n the fundamnntal 1oles of land laborf,
fertilizera onx'mnxénﬁgumgts; and»tapital’when,using
o B T T R SRR E
~Non-High Yiélding Varieties (NHYV) versus High'Yielaing,

_ lL.A.'Saltér,'Jf;} A CTltlLal Povnow of”Pescaruh 1n,
- Land Economics (Madison: ‘The University of Wis ronsln Pre
‘f19672r-p-,57,. e T BN S




o

i

'namely BalJ, Vusa rrengoara Barat (NTB), andaNusa‘Tengda

~ Organization -

‘Varieties (LYV) in East Indopesia, and that these alco
vary witlhin the region.

N

2. That the techrologital change is a non-neutral type and

is bilased.toward modern input usage and less labor-

lnttn sive production techniques. - L S
3 XLJIhaL?t}wu: arae cztfctllux resource use j-2fficicncies in both-
© High Yiclding Varicties (HYV) ‘and Nor-ligh Yieldind

S Varicties (KHYV).
S T L by e
4, That rice farms in LFasht Indoncsia exhibit constant

.

returns to scale irrespective 6f-the technology cmployed.
v C . , - . 5; -
Scope and Organization of the Study.4 o
D ! ' .6/1:2 ) . /) B ' A:‘(.,[ .
~ Scope

*

. The study coVers three provinces in Eastern Indoyesia,

Tlmur (NTI) *These»spec1l1c_provinces:have been"selected

becauée ve y llttle falm research has been conducted in” U

«

farea even though the soc1al .economic, anduenvlronmental

) ¢ . v . p .. .
conditionS‘are veryhdiﬁferent from other parts of Indonesia..

s

eThé.study isfdivided.into five‘chapters.“ hapter II ‘

«

rhldentlfles rccent major developments 1n the agrlcultural
'vsector throughout the country ThlS chapter also outllnes_
'government rlce pol;cy and prov1des a descrlptlon of

‘correspondlng changes in. rlce productlon over tlme

,l:

o

LChapter III outllnes the methodology employed in thls study



¢

and identiriaes the various factors vhich determine produc-
. L) ? N N "
tivityrat the farm level. This is complemented by a discus-

sion of the economic fheofy whicli underlies productjon func-

N

tion @nalysces and a summary of samplé farmer characteristics.
o - «ﬁ ’ L) L | * i A ':‘ ) ’ .
Chapter IV then presents the results of the analyses followed

by a summary, cqrclusions, and scwme pdlicy implications
Chapter V). Chapter vV also includes futurc resecarch
¢ S . . K ] !

priorities,



<

CHAPYER TT ‘ &5

RICT;? AND BOCILSY DEVRLOPMUTITS IN AGRICULTURD

Intri-iugtion

Agridatture is by fas the most. important scctor in

s -
San

‘Indpncsials econcmy.  kKice is the basic staple of post
Ina nosians althouﬂh corn, cassava, soybcans, agd po nuts
J <

'aro meortdnt supy1CW‘ntarv f05é>tu fs. Of thL tota] populd—'

r’. >

tlon’of 135 million, apprO\lwaiel” 63 portcnt are mtmber of
families ehgaged directly in the;aqr}cultural seckor.
- This chapter gives a general outline of the,

performanco of the qOrJCl]foﬂl sgvto ‘in Indonqéia.i‘Thé

chthel hrlcfly dleU”%LS the rolc of . export commoﬂlttes 1n L

hwth and .then outltncc current

r- e

government pollcy in the aOLqultULal Sector.

/

IndOn351a‘sﬂéconomic &_”

" Agriculture in Indonesia’'s Economy -« -

' . . [
< &, -

AASggn many‘other developlng countrlcs, the aérlcul—
‘tural sectpr 1n Indoncsaa contllbutes Lhe hlghest percentageu
\to the Gross Domestlc Product (GDP) But from 1971 to 1975
the coﬁir;butlon of the agrlcultural secior to the GDP
droppéd from 44;8 percent to 33..2 pcrcent; while mining 

¢

(1nclud1ng pctroleum) 1ncreased from g percent to 20 4

perbent; Thls clearly ref]ccts the rapld qrowth in thQ



o

relative importance-of petrolenn vic-a-vis. agriculture. At e

the same time, wost other cectors remained relatively stable

“(see Taple 2.1).

. . . >
In interrationsl trads policy, the country's prin-
' : o N : :
ciple cincern is diversification  through “he-encouragement

a

of non-tra&litional exports such s handicrafts and industriz’

: B 4 . .o v o
goods. :tJovt( have also been wade to cstablish new «foraign

c , . o] ‘ o :
markets and Lmyrovo product guality., However, most exports

(S . .

.

minerals, inCludqu petrcleun, . S o

2 . ) -

are- still pxtma“v products--agricultural commoditics and.
As a result of this dependence on primary product
.Indonesia has'poriodically cxperjrncbd Lalance of trade

deficits end unstable export revenucss Fluctuétinﬁ intoy-

o

nationa ices arc ore of LHH major reasons for flT Ud”

'tiogs in export earr Lngs. Durlng the pdaL deoado, Indonenla
& B

also faccd an 1nCLens1ng demand for food tmports, cspoc1ai]v

C . s o - . R .
: @ ! A . ¥y

rlce. o oo " S, o , -
Flgurc 2.1 shows erce 1ndeﬁés for exporto and

S g |
1mp01ts durlng the perto ©1965 to 1974 (l96d.='100)

These flguzes~suggGSL that durlng the pro—l972 p@llOu,l anﬁ~

'pfactuled good prlces from ag?ustrlallzed countrleu tcndcu

to rise faster than IndonoJlan export. prl&es.L After 197

~

however,wthe roverse occurred—~export prlc es- tended to

-
,

1ncreaot fastex than 1mport prlces o Cu . .
. : . ‘o T

Py -
. . e
A

Ere31dent1al Addresa,.Auqust 16, 1972 (Jakarta: 1972),"
Bp. T60-T6l. T |

~r

lDepartment of InformatJon, Government: of IDOODQSL&,“'



Table 2.1

Distributinn of Gross bomestic Product at

: , Current Market Pricos, 1971 -1975
(Tn Fercentagn) . ﬂ
1971 1972 1973 1974 1975

fahsirguin i pol ithndigeunpliictofuii gy ':_:.‘Ll":g’_ e SAIIIITATT L LT LT TSI S ST T LT ITE I TEUL LTI

Gross Domestic Product
by Industrial Origin

1. Agriculture : 44.8 40.3 - 40.1 32.5 33.2
2. Mining - 3.0 10.8 12.3 22.0 20.4
3. Manufacturing : 8,4 9.8 9.6 8.3 8.8
L 4. Electricity, Gas v '
& Water 0.5 0.4 0.5 0.5 0.5
s 5. Construction , 3.5 3.8 3. 3.8 4.5
¢ A N « xele .
. 6. Transport & Com- . :
a munication 4.4 4.0 3.8 . 4.1 4.3
7. Trade and Other ' o
° Financial In-
stitution Ser- 30.4.  30.9 ~ 29.8 28.8 28.3
vices ' -

Gross Domestic Product . 100.0 100.0 100.0 100.0 100.0

Gross Domestic Product
by Type of Expenditure

1. Private Consump- .~ gﬁfﬁﬁ ‘ -
tion Expenditure - 77.1 &5 70.9 65.1 . 66.0
2. General Govern-. ' . ‘
,ment gqnsumptlon 9.3 9.1 10.6 10.6 12.6
Expendilture )

3. Gross Domestic . o .
Capital for Natids ~ 15.8 18.8. 17.9 16.7  20.3

4. Net Export -2.2 -2.4 +0.6 +7.6  +1.1

Gross Domestic Product ~ 100.0 100.0 100.0 100.0 100.0°

¢ Pa

‘ ﬂSOurce: 'Government of Indonesia,'Statistical Year Book,
‘ 1975, Table XIX.5 (Jakarta: 1976), p. 1llde6.
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At the same time, the total valvce of cxports
declined boetween. 1005 and 1967 from U.6. $707.7 willion to
U.S. $665.4 million and then trended u,warsd, increasing from

U.S. §730.7 million in 1968 t» U.S. $7,102.5 million in

1 C . X : o :
1975. This is generally attuributcd te the 1peredaniag
©

L
export value of cru’c 011 and tisbor. Without crude oil

exports, Indonesia's tpadc baance woulc bo increisjnqu
negative (see Appeondix AL2.1) . Moreover,’internaijonal

;
price fluctuations and yearly changes in"gxpért volume con-
tinué to generate felatively;larqe trade balance fluctua-
tions. This hos also given risé to a sﬁift in the relative
importauée of wvarious export commojitips'(excluding petroe-
leum) . Rubber and timher haﬁevbecome much more important;
tin, tca, and pepper have becomc slight}y more important;
while coffee;'copra, and palm oil kerncls have declined in,
importance (sée Tables 2.2 and 2.3), However, all these
cﬁanges have been dwarfed py the rapid increase ih the value
of peﬁroleum exporté during the pos£—1372 period.

On the other hand, the gountry's import policy at
the present time continues to be directed toward supporting
productidn and infra-structure in the country. Priority‘is
give% to’thelimportationcﬁ ﬁxminx1cmﬁtal;pmﬁimﬂarhfinuﬂmee
diate gopds. In addition, u)mahﬁéhmprﬂxastﬂﬁliqU government

policy is directed toward facilitating the flow of food

!

o lBiro Pusat Statistik, Statistical Pocket Book
Indo%esia (Jakarta: 1976); p. 1975. :

2See!Aprndix A.2.2.

o
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Impoertn=-rice and whoedt flour--while, at the sane biuc,

»

encouraging the use of fam inputs, parvticularly fertilizes.
Import policy has alse sopports@ dencstic aosenblicg and U

processing incustrics fo expand enplovient opporiunities
¥

in the manufacturing socior,
N ]

‘ * Rico imperis remain vedlatively larqa, gonarally
about 10 porcent oF tho value of all comine uzty mports (see
, R .

Table 2.4). But curing 1962-1974, the rolative'impcrtanvo
of imports for imvcdicte consurption generdlly declined,
L F . ~ H

while the liport . of raw naterials and capital goods JHCYOH‘(I

2

2 Gover ent Policy Toward

" Rice Self_Surilc*vncl

-

_The P, e Self- )Uf 5FT*WC” Proqrﬁm

.Indoﬁésia ﬁaé.loné beéﬁ,seéking.anjecdhoﬁic méanS‘
bf achievihg self;sufficieﬁCy in ricg. Iﬁ'Qrdér-ﬁo bé ablc*
to achiéve'this_goaljithe géyérﬁmentvhas in#roduced*a numbcr
of'narion widerpngr%mé:, | |

The wcll Lnown Blm Pr0qrdm hds existed ance th@lx

wet season 1964 63, when the Bogor qulcultural lnstltute‘
, .

sent thelr senior stUdents‘to cOnduCt a mass-démonstration
program in_Krawang; Thlq program c01315ted of demonotra—

"tiohs’andvextbnsion,”the'diStributiQn ofifarm.inputsﬁ"credit,
- S S e et o

L ;o L v ‘ |
_ Bimas 1s an abbrev1at10n.ﬂm Bnglngan Massal which

means "Mass Guldanc ”‘1n agrlculture, espec1ally in rice

productlon ' : : :

¢



1974

Table 2.4

‘Group, 1968

Imports by Econo
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marketing and pIOCCSSing, and was qenczalrv xcz, SUCCeaSs ful}
About 10,000 hectdros of rlce were OILQIu“lly

covercd by}thls program. The project was expandedvano to.
; o ]

give the project'more-authoritv “reso n&Lbllltj wus taken

over by the Department of - Porlculture.: Thus, by 1870-71,

the total area under the procrwm had 1ncro ser

e

'to_SQﬁe

1.6 mllllon he”tarcs.

The’ lea% ongram‘bd 1eally coordinated extension

and’ creth to encouruge farmere to use a- reeommono

paeh 1ge! of rice techno]ocv. It»constted of: '61) improVGi
7riee varietres; (é)‘fertiljzers; f3) pe§Lieﬁdgs;‘(4)=impfeﬁaf
Qirrigation facilities7 ahd,}(S) appllcataon of bett eul«f
tivation methods.b Leddlng rOWes were glven to variols

govelnment aqeneies to support th farmer in.carryiﬁg out

these recommendatlons The governmen1 bank——Ban} Pakyat"r’f

Indonesla——wa" made responslble for creort fa Jlrtle“-”a~

government owned enterprlse (Pertani) was made recpon51blt

for 1nput dlstllbutlon,,the Dlrectorate of the COQerathLS

was made respon81ble forrrlce process1ng and rlct ma }etlno-.
‘and the Government Rlce Procurement Board (DULOG) admans;.7
tered the rlce stablllzatlon prOgramu;  BankvRa} at
Indone51a and Pertanl were respon51ble for the dlstllbutlon
. RN
'j of credlt in both forms 1. e. cash>and 1nputs | Credlt wa°
‘advanced on a VJllage bas1s elther through the v1llage.

" ) K'.(‘)

cooperatlve or the v1llage headman. The credlt pdckage con=-

51sted of seed fertlllzer, 1nsect1c1de and operatlng

1Badan Pengendallan Bimas, Government of Indonesla,,-;

Progress Report on Blmas (Jakarta' 1975)

AT -~

[¢]

L



credit. The amount of credit cxtended to ind 1 ridual farmers

was based on the size of their holding, and also varioed
with the varicty of rice planted, For example,. the ancunt
of credit given to % growers was higher than for RHYV
growers.
’ N s
The raold expansion of the Binas Progzaj was faced

v

"with an increasing demand for Iertll“z abJ otho inputs.

In orﬂer to fulfil’ “this requlrenent foreign companies were

'cortracttd b) he government to plO”IQO the DLC sary 1npuer,
,;a-v o Beglnnan ln th Uetrseeson 1970- 71 this,program
wasvimproveq by the so-called "Perﬁecteu Blmas,ﬁ which is .
still operating iny1980._MUnder‘the "Ferrectel Blmas,
'.the 1ndlv1dtal loan applrcatlon made by the farmerAmu st bv‘

- R

:*NCOunterfsigled bj the v1llage headm n to become a bona lee
applrcatlon.f The rtlease stcps ena ole farmeretto obtain’
:xlnputs in- klnd from the VLllaoe cooperatlves ' Loahs.arelé
mreleased by the v1llage and moblle unlts organlzed and maln—
rtalned by the ‘Rank. Rakyat\Indonesla | Each v1llage unlt mest
tbbcon51st of four ad301n1ng v1llages, wrth 600 to l OOO hee-lﬂ

::-tares of rlce fleld operated by l 800 to 3 OOO farmers

- The Blmas Program has been a successful progra@ 1n

that 1t has motlvated the farmer ‘to use the new rlce techno-.

v PN : . i SR . ‘\,
»logy;' The area covered by the program has been 1ncrea51ng

'bseaSOn_by season. By 1978 the. area. covered was some

'y5,6~million heéctares. ,Average‘klelds have 1ncreased by )

R ‘ : . » - : L
B N lSee Appendlx A. 2 5

B
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~

about 4 percent per vear. . - .

An incredse in ricce production should eventualls
lead to a more than ;roportiondte increase inithe.mdnketcd
surplus., Toquero, Duji. Anden= Lacslna, and Hayami,™ however,
pointdd out hat W1th'Lno allocntlon of rice OUpPU+ betvven
Home eonsumptlon_ano_mnzketJ Lﬂductwnn mav not very

A
.

" sensitive to price chanves. On’the othef hand, another
study on .rice and corn in the Philippines\by'Mannahasi ?t cto,”
and Ruttan fQJnd that tne Ph llpp;he farmelv wcr reacon-

Jid :
b]y r@SpODSLVQ to CbuPﬁ“S in the prmce'or COrn. A study

o

by Mubyarto3 suggests that thd may‘also be true of rice.

production in Indcncsia.

-2

Government's Rlce Procuxencnf Droaram

The food 51Luatlon has rocelved paltlcular attentlon

becauoe of the 1mportance oF food in malnfalnlng eeonomlﬂ
_and polltlcal stabllltv’ln order to cre atcva favourdble e11—<
\mate for deveiopment acLLv1t1es. The main pollcy in thls |
regard 1nvolves the sale and purchase of rlce by the

govelnment to ma;ntain a balanco bctween supply and

demand Thelr pollcy objcctlve 1s to malntaln a pllce,

S , lZalnada Toquero, Bart Duff Teresa Anden Lacuzna,
"and Yljllo Hayaml - "Marketable- Surplus-\Unctlons for '‘a Sub-.

'51stence Crop: RlCQ in the Pthlppln " American Journal-
rof. Aorlcultural Economlos, Volume 57(4),‘(November 1963), °

. L l

. 709 T e

Mahar Mangahau, ALE. Recto,‘and VWL Ruttan,d"Prlce
and Market Relations hips fOl Rice and. Corn in the PhlllpplnCo,'
Journal of Farm Economlcs, Volume 48 (1966) p. 701 R

o 3Mubyarto,'"The Elastlclty of the Marketable Surplu
“of Rice ‘in Indonesia,™ Unpubllshed Ph D. The51s,“Iowa State

e Un1vers1ty, -1965.



level which 1s fair to hoth produccrs and consuners, while

A s ‘ - ) " N ,/" ) - . .
still maintaining narket incentives f&T traders in the rice
_ r , |

1 ‘marketing process., ., Conseg ently, two kinds of price vere

introduced: a floor price and a celiling price.  Then, in

order to maintain the nécessary stock to kcep thc rLce prlco
. ) . J . :
between these two prices, thc covernwent estahlrshed thc

operaclon  agency WUJXL} the Board of LOngth Affaivs.
v N . / ‘ . a ’ N .
Bulog has carried out the following threc imporinnt
: LT ‘ 4 .

reSponsibilrgiea relateddto r.ice:2 l(l) stabilize nine

oo ’ ‘. : , )‘:" L . s B E S S
essential consumer goods' prices, including rice, salted:

Kl
’

fish, salt, sdgar, cooking oil,..kerosecne, soap, batik and -

L]

’

”low qhality‘clothing'materials; (2);encourage rice prodhctiong
control the rice‘marketihg sYStem,band augment riceﬁmarket—
ihg facilitlesdfor processihg;hetorage, qualityﬁcohtrol.and
price contro?ryand ,(3) coordinate the'general'éood érices
stﬂplllzatlon program BUZOG alsojproyides a redular_ie. e

r1Cc ration to the almed forces and most govcrnmcnt servrces

-Tofstabilize prices~between the floor prlce -and the.

celllng prlce, rlce is qenerally purchased durlng the harQ

vest season (when prlces drop) - and sold durlng the follOW1ng

ple harvest season (when prlces rlse) ' At the same tJme,f
BULOG trles to- malntaln a margln between the floor prlce ano

o the c1ellnq prlce Wthh 1s adeouate to encourage growth in
‘the rlce;trade,’ f‘-.; o ‘

-

A lBULOG ‘Was set up based on a Decree of Pre51dlum :
Cablnet No._ll4/4/kep/5/l967 on ‘May 10, -1967.  Later it was
renewed'ﬂubulelesukamlal[xnraa No. 11, dated  January: 22 1969

2BULOG unpubllshed letter - . }.fk‘ -'TX'



aqgency purchases rice dorestically eitlher from cooperatives

The amcunt/of.rice pdrchasced by the agency has

/

varied from periofi to period, as shown in Table 2.5.~ The

¢

or from private milling cnterpriscos, Despite.large fluc-
. ”~ C- .

‘tuations in domestic rice production End procurcment, relat-

el

%

“ively stalrle rice priccs during-this prriod can hasically

»

e attributed to the ability of the gbvernmon@ to maintain

sufficiently large stocks of rice (domestic plus imports) as

,of-féce
© the per

~ increasih

“?
well as U)k@tb?:commnnication and transportation.facilitl@@,
‘Although LOtal annuul rice piOUUCLlOD hda 1ncreaJ\u
during the «lasv decade, lar e 1mJorts are St1]1 ncbmed in
g 1 I

L2
T the g ow1nq demand for‘rlco. In fact, the

vdnd food commoﬂuklca in gODOLdl har boon

. -—vJ.‘
pldly Que to -a growlng yopulatlon and. 1ncch%—

_ . : o™
1ng per 1ta 1ncomc5.' Tke rolatlvoly stable rLce prlcoQ«

vears may havc al%o contrloutcd to Lhe 1ncrease ln.
e
tha conqumptlon of rnce. 'Clearly, effoxts towald

a,
Al /
/

/

5méet thé grow1ng domana for rlce and to reduoe 1arqe f0191gn

exchange expendltures on»rlce 1mports. ST : - -

jand ‘conimercial imports (80 percent) “ Most food ald‘comec.
from P.L. 430 supplied by the U.S. A. See: "Survey of -

¥

A
< .

lTheqe cooperatlves, the S0- ~called B.U.U.D. /K.U D.,

 1are Village Unlt Cooperatlves wltﬁ'two functlong;—proce551ng
and malketlng 'g‘_': o - , P A S :

2R1ce 1mports con51st of - both food aid (20 pprcent)

opment," Bulletin of - IndonGQ1an Economlc Studle

Recent: Dev
No.r37(November l97bL ST

'leume‘XIﬁ

g rice productlon bhou]d be acccloratcd Jn ord to

)

A



. M /-\J

Table 2.5 - . ) 0 .
Demestic Rice Procurement and Rice Inports
1968/069 t¢ 1977/78 (In Thouswnd Tons)

— T T I LT T e ﬁtg‘_:.:___.i‘:“._—f. LTI T
Period : DCreqtiﬁ Procurementd 1m0e1tsb7< kfotal_
1968/6¢9 - . | 'n.a: : 730 n.a.
1969/70 208 . ) o796 . 1,004

a ‘ ‘ - “ T - ’
1970/71 b 493 T S 764 1,257
1971/72 4549 ~ 524 % 1,073

1972/73 138 1,234 1,372

1973/74 . 268 - 1,225 1,493 ;
1974775 536 .. 1,137 1,673
1975/76 © s88 . 668 1,256
1976/77 401 . T 1,493 . 1,804 .
1977/78 - 404 2,313 2,717
R R . v .
Notes: 8 = Domestlc rlce procurement by BULOG i
: . b ? .

f -

Ald and commerc1al 1mports

N

. Sources: .1968472: Government of. Inoone51a, Lamplran U
: Pldato Kendgalaan 1972 (Jakartd 1972)

;972475:~ Bulletln of Indone91an Economlcs gtudy,
- Volume AII (3),  (November 1976) p. 6.

.

’1975478:_ Bulletln of - Indone51an ECOnomlcs Study,u
e -Nolume X1V (2), (July 1978), p. 7.

"‘



The Country's Rice FProduction - r

ment is to 1ncroa ;e rice production to mcet the JJCLLaalng

demand for rice in the couutr) and to save on foreign

“practices, and bettcr infrastrucﬁure, including improved
; e roved

(S

A major agrlcu]tULal ObJEPLJVO of ‘the present govern~.

4 S !
) 1 ’ . &\r : l
exchange by reducimg the ‘rice import regdirements. During

the years 1968—1075, ihcrea8e> in the area harvostcd, yield .
Y

T

pcr bectare, and total,prodlci .on vere about l 2 perccnt

\

3.3 percont and 4.8 percent per year, respec&1Vcly'(see“ -

~ L A oo .8
Appendix A.2.3). Although very little empirical cvidence is
available, this wield inprovement has genérally’geen due to
o o () o . . ) . B .
- - ' - » . - . .(
the introduction of new ricte varietics, better cultivation,

. .

o

]

1rrlgat10n syctews. In short, a:gradual proc sé_o:

=deepen1ng 1s taklnglplaCGQ'f ' _ o B : \;‘

PURN

-

Javajand'Badura ar%ﬂthe la“geqt rice paddy prodqpcr

. " .
> 1)

’foilowed by the 1:lan0 or Sumaira About 5 percent'qf_ o Lf

: national'productioﬁ is;produced in the three»provinces‘e

&
)

= included inrthe studyfarea4+Ba1{,vNusa'Tenggara°Bara§,vand'

e

<

o (T S N
Nusa Tenggdra Timur (see Table 2.6).

Characterlstlcs of Small Holder Rlce
Farmlng in Indone51a »

The agrlculturaL,sector in Ind@ne51a Stlll domlnates

“the natlonal economy "In 1973 'about 63 percent of the
:populatlon Was engaged ‘in. prlmary agrlculture. Most
farms are relatlvely small relatlvely &abor Lnten51ve, and

are prlmarlly 1nténded to fulflll the farm famlly s own.

:

"capital- -

iy

B
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consumption requirenents.

Farm ajriculture is operated by small holder farmers
and ordinarily there 1s no need to apply any specified,
practical ways and well organized managenent. During
1963-1973, the numbcer of farms in the country. increased from
12.3 million to 14.4 million, and the area under cultivation
increased from 12.9 willion hectares to 14.2 million hec-
tares. Rice fields alone account for about one-third of the
total area undcr cultivation.

Table 2.7 presents the structure of agriculture in

e .

the -studv area as compared with Indonesia as a whole. In
Indonesia as a whole, the average farm size in 1963 was 1.1

- ]
hectares. The averade size for the study area was 1.7 hec-
tares, 1.1 hectares and 0.9 hectares for the provinces of
Nusa Tenggara Timur, Nusa Tenggara Barat and Bali,
“"G'
4

respectively.

Table 2.7

The‘Structure of Agricdlture in the
Study Area, 1963

—TTTTTE T

Province No. of Total Area  Average Size

Holdings (Hectares) -(Hectares)
Bali « - | 265,854 251,227 0.9
Nusa Tenggara Barat 250,535 265,508 1.1
Nusa Tenggara Timur 252,850 427,281 1.7
TOTAL 769,239 944,016 1.23
INDONESIA 12,263,470 12,883,868 1.1

=

Source: Calculated from: Government of Indonesia,
Statistical Year Book of Indonesia (Jakarta:
1976), Table IX.1l.1.

3
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The sharp contrast in the size distvibution of farms
l. ’ * ‘
between Java and the Ouivr Islands has been pointed out by

) 1l , : .
Booth and Sundrum.. ‘About 70 percent of all farms consisut
of one hectarce or less (Appendix A.2.7). Differences in
the size of farms in the various ragions have also becn

v a2
noted by Booth and Sundruni.
. L3, . :

The actual cropping intensity” in rice farming,
however, is larucly dependent upon the existence of reliable
o N A . : .
irrigation facilities. For example, in the province of Bali
(where irrigation is relatively good) the rice cropping

. . o M
intensity reached as high as 1.53, while the provinces of
Nusa Tengcara Barat and. Nusa Tenggara Timur were 1.0 and
0.78, respectively. Outside of Java and Bali, the croppiny

. . 5 . L :
intensity averages 1.16. This effectively alters farm size

gcéordingly.

lAnne Booth and R.M. Sundrum, “The 1973 Agricultural
Census," Bulletin of Indonésian Economics Studies, Volume II

(July 1976}, p. 94. , _ .
2Ibid. |
3

"Cropping intensity" is defined by the ratio
: ‘ ‘ , the

Annual Area Seeded to Rice
Total Rice Area

[ {

with two crops per year, the maximum is 2.0.

, 4Dibyo Prabowo and A.J. Nyberg, "Irrigation and Rice
Production in 1990; The Case of Indonesia," paper prepared
for the XVII International Conference of Agricultural Econo-
mists (Banff, Alberta, Canada: September 3-12, 1979), p. 27.

2Ibid., p. 6.




CHAPTER T1I

METiIODOLOGY

Intreduction

The principal_objcctivé of this chapter is to out-
line thcvmethqdolqu.émployed~to invesﬁigato the rcal impact
of the neow rice technology on the smallholder rice farmer in
Fast Indonesia. More specifica]ly,’tﬁié.chapter details:

(1) the sampling procedure employcd; (2) £he;relevantjécoho-'
mic ﬁheofy and model specification; (3) tHé.analytical

technigues used in tihis %articulér study;land,ﬂ(4& statisti- -
cal me&bodolbgy. The chaptér concludes with a.summary:of'

sample farm characteristics. o

Data Collection and Sampling Procedures

Data Collection

\
\

Cross-sectional data from small hélder rice farms

'were coilectéd from three~prdviﬂces in the'eastern part of
_ : : 1 \ . , ,

Indonesia, namely Bali, Nusa Tenggara Barat (NTB), and Nusa

’Tenggara'Timuf\(NTT). The data pertain to the wet-season
'1977-78 and wet%season 1978-79. Each of the three provinces

have distinct demographic, social, economic and environ--
.mental characteriétiCs; - Most importantly, while Balil and
4~\ . )
\\ .



5 .
the west part of NTB are predominantly rice praducing areas

wlth intensive irrigation facilities, rain-fed rice cultiva-
“tion dominates the castern part of NTL and'ull of NTI.

During the course of this survey, the author inter-
viewed a totél of 567 rice farmers throughout the‘samplo
areas . | : = ' |

1977-78 1.978-79 ~ Total

e e e ——— e, ———————

Bali . . 149 . 79 ‘ 228
NTB 120 o 64 184

- ) A ) v
NTT . 104 51 155

ToTAL - 373 . 194 . 567

Sampling Procedure

The villages included in the sample“were grouped
into loWland and upland _andwere identified hy eclrrlihistrative :
boundaries. Various "Kabupaten"‘(RegencieS)'were'first‘
.SelectedraS'rcpresehtative'of mstr rice producihg areas.
From each‘"Kabupateh," two v1llages w1th relatlvely)good
1rr1gatlon systems were subseguently 1dent1f1ed Then lO

- sample farmers were rendomly selected from each Samplc
.,v111age.i Due to a tlme llmltatlon, the number’of,sample

:v1llages was reduced in the wet season 1978 79.o ?he'sample

: oo : .

-

v1llages are: 1dent1i1ed in Table 3. 0 ‘and the geographic
locatlon of the study area is 1nd1cated on Map 3.1.
For the purpose of thlS _study, the sample farmers

are grouped 1nto-two categorles:.;(l) the growers of Non~ o

' High Yielding Varieties (NHYV); and (2) the growers of



Table 3.0

Selected Kabupatens and Villages,

Provinces of Bali,

«

Nusa Tenggara Barat and Nusa Tenggara Timur

ot

i

[N

®.

. Province

_ Kabupaten Selected

village Selected

Bali

Buleleng
'Jembrapa
Tabanan
Badung
Gianyar
Bangli .
Klungkuny

Karangasem

‘Mendoyd, Pergung

Pd. Bandung, Kuwum

Mengwitani, Sading

Selati, Kutabali
Br. Angkan, Akah

Jasi, Perasi

sukawati, Lebih.

JBt;‘Banua, Ringdikit

¢ C

" Nusa Tenggara

" Barat

V~Lomb6k Barat
qumbbk'Tengah
Lombok Timur

. Bima

Lingsar, Nurlembang

B Kéndal, Kaleo

o Mdntongbaan, Praya

‘Mt. Gamang, Bt. Kumbung

Nusa Tenggara -

Timur

: —
Kupang .
Tiﬁdf Tehgéh.
- Selatan-
Ende

' Ngada

‘Oesao, Fukdale’

Wonda, Wolowaru.

Boawae, Raja
; [N

Co i ) . . - /, 5
Tafus,»Ps.bpanjang"
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A

 High Yielding Varieties (uxv), In this study-,"tf ¢ "IR=typc"

of rice varicties such as IRs, IRg, IR~5, etc. were*classi-

+ fied as HYV, while all Otlel rice vallotles were cla stJed

.as NHYV. Furthermore, 1f a —ample farmer planted NHYV as

well as nyv, thon he is lncludod lD both'sub samples; The

,semple"farmer‘~ for wh]ch data wele lncomplele WGlO totdlly

e>eluded from the fJnal analy51s

Ky

- : . L ;

“Economic Theory and Model Specification

A

Theory of Production

N

. . S
To e\amlne whether there has been any~significantr

eshlft 1n the rlce productlon function with tho 1ntrodubtlon

of the new rice LOphﬂOlOGY 1nto East Indonesla, a Cobb—

Douolas power functlon is. emnloyed .‘The Cobb Douglas :

functlon 1s a srmole functlonal form Wthh 1s computatlonalb’

'economlcal yet ylelds statlstlcally 51gn1£1cant paramerer

uestlmates w1thout mahlng evcesslve demands on the avallable

bprlate

*7data l; Wlth farm sample data, Heady and Dlllon have ;;d‘
"reCOMmended the use of the Cobb Douglasllnput output rela—l~

*~tlonsh1p in agrlculture because of the smaller numbcr of

degrees of freedom 1nvolved in estlmatlng the parameters,

rand because a multlpllcatlve model seems loglcally appro—'fl’

2E.O Heady and J. L Dlllon, Agrlcultural Producelon

_Fuhctiohs,(Ames Iowa State Unlver51ty Press, 1964), pp.

97-98.

; AL Yotopoulos ‘and J B. Nugent Economios’of Deve-
- lopment and En01r1cal Investlgatlons (New York Harper & - .~
e Row, l976) p 52 . : , g o



. In particular, withjn the reievautldata~range the
‘marglnal produei of the Lobb Douolas functlon decxeaaos at
an. 1ncLeaswng rate, a statlstlcal lmpe)atlvc which 1y fully
con51stent with Lho law of d1m3n1bh1ng roturn .’ W1thout
'Jmp051nq reCLrchlons on tLe parlmeter eotlmdteo, {the Cobb—
‘Douglac produotion function 19 also a oonveulont form to use
. to determlne thc e\1steneo of cconomlea of Scale Martlnl
alco p01ntcd ouf that tho 1ogarLlhmlc Lransformqtlon of ‘the
: Cobb Douglas productJon funcLlon has bonn w1dely us ;ou>
Vbecause of its convenience 1n’1nterpret1ng elast1c1tles of
‘produotion.

_fNumeious guaniitaﬁive‘etudiesfusang'the.Cobb~Douglas
t&pe offfunctioﬁ are readilymavailabie:ﬁVSihgh,?:Sidhu,?

| Ho_'ppc'f,-_‘};'Saihi,,s,1»1c{CarLth;y,6 and Sahpta;?' R o

\

. lL R Martln (Ed )' ”Tradltlonal Fleld of Agrlcul— N
'tural Economlcs, 1940 ‘s to 1970 s, " A c"urvey of AgrlculturaW
Economics LJteraEu}e, Volume I (hlnneapoll<‘--The bnlvel—.
sity of Mlnnwgoiapproqa, 1977) pp 129 . ;y» “”71 R
: 2J P. Slngh, "Resource Use, Farm Slze and Rotqrns to.
‘Scale 1n a Bac}ward Agriculture,” Indian Journal of’ Aqucul—

”"tural Economloe, Volume 30(2)j.(pprll June 1975) pp 33t 34

: , 38 S Sldhu, "Economlcs of Technlcal Change 1: Wheat;,'
Productlon in the" Indian Pun]ab " Américan Journal of]. Aqu—
cultural Economlce, Volume 56 (2), (May 19/4) Pp 217 225

. 4w D. Hopper, "Allocatlon EfflClency in a Tr dltlonar_
_,Indlan Agrlculture," Journal of. Farm Economlcs, Volule 47 (3) -
_‘(August 1965) 'p, 613 T Ty T I

_ : 5G R. Salnl,i"Resource—Use FfflC1ency ‘in Agjlculiure,
*;Indlan Journal of Agrlcultural Economlcs, Volume 24‘2) .
.(Aprll June 1969) pp. 1-2. ‘ » S

6W D; McCarthy,'"Productlon Funotlon Analy51s of a-
'Fertlllzer Trlal on Barley," The Australian. Journal of - Agrl—'
cultural Economlcs, Volume 3(2), (December 1959), p 2. T

7

GQS{ Sahota,‘"Eff1c1ency and Resource Allocatlon 1n

s

Ao R



Model %WLC1( Ca‘xon

P T

A

In :the prescnt study, the-following-baéic model is

_employedf
Yy = bor}? b’ .,l‘,’?z\lf,"’xk? x}§6 e>“;p..u o (301
where: . | : _-t hl" R | | .
| Yle‘z.rrcc prcduction in'quinuﬂ5’0f Tgabah”l”per farm.

Xy = land,,in hectares ofriceeharveeted per farm.

Ko = totai humﬂn labor} 3nfman4days1Perfarm.h |

X3 = total bullock labor_days per farm.

T Xy o= fértiiiZerjexpenditure,‘in thousands‘ofruprﬂﬁ.

X5 =pcapltal flow of>durable equ1pment (excludlng
bulldangs)ror ed%h crop per farm, in thoucands of
irupiahS;ivdefined as the total Value of caprtal
(SuCh-as:ploughﬁ-sickle; hoe, and'other smaliz
fequnpment) lelded by theaestzmated remalnnnq
111fe of each plece of GOUlmeDtApon 1nte est

fxg,_iveypendltureo for current anutﬁvother than fortr—ip}
llzer, such as seeds,.1nsect1c1des, 1rr1oatlon'
'_feéé, etc. ‘iln thousands of ruplahs Lh;“ ‘
. -ekp.#ilogarlthm to the base lO ;.;l B

»-pg"=ga dlsturbance term

bi = (i = l,;Z; 6) are parameter estlmates

r'ilndlan Agrlculture,“-Amechan Journal of Agrlcultural Econof
'pmlcs, Volume 500 (3), (1968) . 584. :

s lGabah is threshed stalk paddy,'roughly l qulntal of.
:stalk paddy was converted 1nto 0. 8 qulntal of gabah R

S 2Assume a zero salv@qe value “The rate of’ 1nterest
, temployed is 2. percent per annum, 51mllar ‘to current rates
on’ government agrlcultural loans to farmers throughout Indo~-

nesia. : : : :

B
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! : ‘ . : .
lhe flow of ‘non- land Lapltal services, such as buildjngsxand

s

trees, that are g01ng into rice productlon>are not 1ncor—

/,

.vporated lnto the modcl because of data llmltatlons and Lhe

[}

.'problcms 1nvolv0d in CQPVCltlng non- land cap ital stockc lnto

a flow variable.

/
/

‘Following Héady»aﬁQ"Dillon,l a number’qf alternative

models were also specified?5 S V/
Y 1 = boxblx?%l@? b7e>w U j / B ('3“.2)
Y ; bo}? b2V§ exp. U , ' ' i = <" .(iLj)i
1Y; ‘=JboX? k?'Ag7e - (byXa + b9Xﬂ +.U) - ‘_(5.4)‘
Owhere; ﬂ&“r : | B ‘ |
Y - .= rlce ;Séﬁuctlon as dofl ed in equat)on (3rl);
. X{3>'=fland 1nput as dcflngd ln equatlon (3 1) |
-X;:i éthuman labo: as defln’dhln equatlonf(3.l):~
 X5E: =v:--capltal flow of du)able equ1pment as defln@d
cin equatlon (3. ly |
X;=  ;feNpenthurc on fertlllzer and currcnt 1nputé as'l:

' deflned by Xq and \6 1n equatlon (3 l),
"ngaéiﬁa dummy vallable taklng the value of one for ,'”
;;NH%% and zero otherw1se, | |
la_X§rv}=!a dunmy yarlable taklng the Value of anevfor

CHYV and/zero otherw1se,:“

;rekb. = logari@hm to Lhe base lO
o ;U_xi‘a a dléturbance term,
e :bi?rﬁaf(rx?ll,‘é;i 9) parameter estlmates.rl:

o //
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' lébor;(

“data to

‘elastici*‘

Analytical Techniques

~~Me: B inc SN nological Change

. . . . . ] 3
ng a Cobb-Douglas production function framework,

techn dl change can ke measured by evaluating changes

-

“in th cctive paranetér estimates. For instance, in the |

case oF factors inputs, let us say, capital (K) and

4

this can be estimated. for two or more sefs of
ain:

Log . = I8g bo + b;log K + bslog L (3.5)

Then a-fall in the value of bi.relatiVe‘to_b2~woukiindhxwe’ﬂot

‘nvechhologv”hasgbeen'odopted, whereas if the .

productwon of capitél’(b])ﬁrises relative to ...

"Lhe labol cocf£1c1ent (b,), this wOulg‘indiCate‘ﬂtufa-cmﬁihlf L

-

‘_u51ng Bechnology has been adopted;l‘ Thus, anyinon—neutral3

13

Htechn010o1cal change is. 1epreaented by a. change 1n the ratlo )

'Di b1 to b? 'On the other hand,‘lf the conbtant telm logbo

Lot

.hchances 51gn1flcantly WthC’the rdtJo b /bz remalns con-

»

A-stangf-then we would have a neutral technologlcal change

uhBy a 51m11ar procedure~ione mlght descrlbe the nature of

;_,}technologlcai change u51ng the Cobb Douglas productlon\fihs;/f..”v

VR - ¢/x

'tlon 1nvolv1ng ‘more than two factor 1nputs

RN . R

' - The test employed to determlne whether the coeffl—_-

'fgcientsv(for two d;ﬁferent‘Sets ofgdata) are 51gn1f1cantly

-

lMurrav Brown, On the - Theory and Measurementvof L
Technoloqlca] Change (Cambrldge Unlver51ty Press,_l966) :

vPr 2. o T S "1f’ﬁf‘

ﬁf
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"Determining Resource Use Efficiency.

. s 4 :
;tMarg nal Phy51cal Products (MPP); Marglnal Value Productc

‘1nput in questlon is just suff1c1ent to offset 1ts cost.

as a ratlo of the percentage change

. ‘,‘;- . : 1
thelr“geometr1C~mean. Inkpommon,éigebralc form, the

e

Ll . ‘ . 1
different: from one another is as follows:"

T oa/k
- P E ST T TN

fwith degrees of freedom (k,.m + n —'Zk) where:

-

03 =01 - Qz;' | “ L o ,. e

01 = computed from the sum squared residuals &f m tn
observations; | ' ' .

Qz - total sum of S.quared residuals of separate:m_

and n observations.

e

If Fa > Fg, we rejectvthe‘hypothgsis By = By = wuu.. Co= Ski

AmThls anal}sls w1ll 1nvolve thc measurcment of
A

(—7

Mvﬁ \énd‘factor Acqulsltloh) Costs

Fconomlc Lheory 1nd1cates that a resource is used

\ ",

_’most efflclentlv 1f the Marglnai Value Ploduct (MVD) of'the"

-1
)

ThlS 1s a necessary condltlon for proflt max1mlzatlon.

'l

The Marglnal Phy51cal Product of an 1nput is deflned

output to the percen— =

- tage change in 1nput, with all othfr 1nputs held constaka“z

[

"a_MarginaluPhYSicalfProduct‘(MPP)vof-the l%h_rnputils;glven‘byh

*

S lJ.\J'oh’nston, Econometrlc Methods (New York - McGraw-

- f#l1,1963), pp. 136-137. T e

[~



the following equation
- ’

&
‘ dy Y '
) I"iPPXl - ‘d_“ ad bl‘(}: ) (3-6)
.Where:
by = the coefficlent measuring the proportiona
. - tionShip between

1 rela-
- - ¥ o
pecific input chan¢ges’and out-

N R

put changes when all‘other ﬁariablesfaro b01h% held
oonstant}F . | | ‘ : (h,
the_level,of ouput estimated at the.geoﬁngz;
meanof:eaoh inbht; ‘ ;f '
g e e 1 |

input - at its‘geOmetric mean
The Marglnal Value Product

(MVE@ 1s obtalned by mult1ply1nq .
the MPP by the prlce of ”gabah" per qu1ntal ( y) That 1f-
R MVPXl“— MPPKl PY L Z | (3 7)
‘where: | B T TR
RN MPPgi,e Marglnal PhysicaffproddotAoy‘lnputkxi,
. VIIPY?“ % the- prlce of( @abah" perqu{Ltai;v ttl
o . 8 R, A
The next step to determine resou :e dée efficieney
1s to calculate the ratio of the Marglnal Valueéi}oduct
(MVP) of the 1nput to 1tS~factor cost (PXi)f&-That”§S'
 Ratio’ MVPXl %'PXi’jJ o g at»" :.\.(3.8%f
or ‘?, o Q;i S o " '“J. i? h
t Ratio . —»bl ;f . .§§;:4. R S L
. v" oy o '

(3.9)
In. order to be aBle to determlne whether a partlculdr
1nput 1s belng used eff1c1ently, the ratlo of MVPX

to Pxi.?s.“*

38.



Yy e . L 1
then tested against unity. As Heady and Dillon,  and
o ,

2 . . . .
Sahota” have pointed out, however, the ratio 1s subjcct to

‘standard error, defined as follows:

JVEE B (8 /5007 T (v /BT (3.10)
' e ‘
where:
var (bj) ="the variance af coefficient b;.
Y‘: = Ehe estimated output of rice in quintals
<8 of "gabah;" |
X3 = the input of xi at its geometric mean level;
P? = the priée of output p?r quintal of gébah;
P, = the price of input xi;

X1

Inputs are being used efficicently when the values are equal

to unity, allowiné for the estimated standard error of the
ratio defined by equatign (3.10).
in order to carry out this analysis, input pripes

must be wéli,defined in terms ofvtheirﬁoppprtunity éést
should they be employéd elsewhere. éonscqueﬁtly, the price
6f the various inputs considered here are determined in the
following hanner: ’vii;
1. Thg priée of land was égtimatgd from the ayerage_ﬁer

hectare rental value of wet rice land.
2. The daily wage réte was'esfiméfed from afweighted aver-

age of daily wage rates for both male and female labor.3

lheady and Dillon, op.cit., p. 231.

2. s Sahota, "Efficiency of Resource Allocation' in
Indian Agrlculture," American Journal .of Agricultural Econo-
mics, Volume 50(3), (August 1968), p. 599.

. 3One woman-day was. convorted into 0.6 man- days, based
on the average ratio of malé wages to female wages. for all

‘sample v1llages ' . I .

39
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3. The prices of current inputs (expenditures) such as fer-
\ 5 . .
~tilizer, sceds, insecticides, etc. were established in

terms of cu¥rent farm prices, in thousands of rupiahs.
v A . . ' . . . ’L‘\
- 4. The daily bullock labor wage rate was measured in terms -\
S ‘ P
of current wace rates associated with buffalo rentals.
5. Fixed capital costs (converted to capital flows) were

measured in terms of their current replacenent value ‘in

thousands of rupiahs. Tl o

Returns to Scale , ~ i

The congept-of scale returns in production analysis
refer; to thg input-o&tput relatioﬁships that relate to the
long-term wgen all inputs can be varied. Returns to scale
»apply to the behaviour of the productibn funétion when
there are'proportional changes made to all inputs. Hence,
if thé elasticities of production (i.e., the_sum of bi's)
sum toll:Qf cons%gnt returns to scale are‘said to exist; In
other words,'an_increas¢ of;one percent in all inputs will
result,in a one percent incfeaég in total output, "If phé
sum of the output elasticities is greater than 1.0, increas-
ing returns to scale prevail and; in this case, the”outpdt
is ‘increased by a greater péfcentage ihan the percentage
increase in inputs. in this case, the per unit cost of the
output would decline. If the sum of the elasticities.of
output is iess than 1.0, decreésing returns to scale are
said to occur Ixxmuéeknmputjs'hxxea&aiby a smaller percentage

&
©
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than the percentage increcasc in inputsm”This situation
implies that the cogt per unit of output is going up.

In ordeg)to be able to éétormino whether returns to»
scale are increasing, coenstant, orwdecreasing, the sum‘of
the elasticity coefficients must'be tested for their devia-
tion from unity. To examine this conditicn, the t-test is
necded to ascertain whether Ltbi 1is signific$ntly different |

. 1 . C. \ ‘
from unity. This procedure 1s well-documented.

.
.

Methed ofjAnalysis

In this study, the ordinary least squares technique
is used to eétimaté‘tﬁe parameters of *the req;ession equa-
tions specified‘in,the préceding. The ordinary least
squafés technique is most appropriate because the parameter .
estimates QaVe‘the highly desirable properties of being

- best, linear, unbiascd éstimators‘(BLUE) if a number of
4

‘undérlying'assumptions are not violatéd.3 These are:
1. The error term Uj is an independent random variable‘%}fﬁ\
zero mean and constant:variance (althéugh the distribﬁgd/\

. ‘ , N
tion may or may not be normal). K

lHeady and Dillon, op.cit., p. 230.

1
2See, for example: Bernard Ostle, Statistics in
Researoh, 2nd edition (Ames, Iowa: The Iowa State Univer-
sjty Press, 1969), p. 45; and C.R. Frank, Jr., Statistics
d Econometrics (New York: Holt, Rinehart and Winston,

/Inc., 1971), p. 235.
oLl ]

M. Dutta; Econometric Methods'(New York: South
Western Publishing Co., 1975), pp. 41-45.

. . 4Ibld. , : S : . ,/l,
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2. The explanatory variablcs xi‘h§VG fixed values.

3. The numbér of observations (n) exceceds the number of
parameters (k) to be estimated. |

4. No exact linear relations exist.between any of the ex;g
pianatofy variables Xi - ' .

The step-wise regrcssidn techﬁique‘is used to
facilitate the evaluation of numerous‘sub—models consistent
with equation (3.1) through (3.4).

; éharacteristics of the Sample Farms

Vln Chapter II it was pointed out that the average
farm size in'l963'in  Indonesia = as a whole wae l.% hectares.
The average sjzt)for the study area was l.7.hectafes, 1.1
hectares andv0.9¥hectaﬁbs for the provinces.of Nusa Tenggara
Timur, Nusa Tenggara Baret‘and Bali, respectively. However,
the,everage sahple‘farm-size;in terms of total land epereted~
is’somewhat different. 'Thexﬁeli Sample farmers appeared to.
have smalier_ farms .(0;48 hectares and 0;50 hectareg for
NHYV_and;HEV, reepectiveiy) than those of Nuse Tenggara,Barat Q
(0.63 hectares and 0}72 ﬂectares for‘NHYannd“HYV,vresﬁeét—
ively) and Nusa fenggera Timur (1.20 hectares and 1.74 hec;
tares for NHYV and HYV, respectively). |

‘: The percentage of sample farmers with one hecpere or '
less also‘variedvbetweep provinees;'thatiis, about 90 Qer—
cent, 75 percent andiﬁbiperceht for Bali,‘Nusa Tenggara
Barat (NTB) anthuéé Tenggere Timur (NTT),‘respectively (see

Tables 3.1, 3.2 and 3.3).



Table 3.1 _: % ﬁ-

’ Dlstrlbutlon of Land Under Crop- Amonc Sample TFarmers
~in the Province of Bali :
Wet Season 1277/738 and Wet Season 1978/79
(ln pelcentagea :

' L S T T L T T e ———e

Non High Ygelding . ‘High Yielding
Classification : — - :
in Hectares 1977/78 1¢78/79  1977/78 - 1978/79
up to .50 65.8 50. 0 60.3. 564
.51 - 1.00 23.7 37.5 30.6 32.7
'1.01 - 1.50 2.6 4.2 6.3 9.1
1.51 - 3.00 7.9 8.3 2.7 . 1.8
3.01 - 4.00 — = sl -~
4.01 - 7.50 © == -= - -
SR - - | | |
7.51 and up. L e - - S
)TOTAL ~ 100.0  100.0°  100.0 . 100.0
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Tablce 3.2

Distribution of Land Under Crop Among Sample Iarmers
/" in the Province of Nusa Tenggara Barat
Wet Spason 1977/78 and Wet Season 1978/79
(in percentage)

‘ -‘ Noh‘High Yigzding.—m High chluwnn

Classification - - -

in Hectares  1977/78  1978/79  1977/78 1978/79
up t6 550 37.9 - 36.4 20.0 - i'“ 25.9

51 -71.00 o 42,0 576 56. 0 54,9
.01 -1.50 0 116 6.0 4.0 129
1.51 - 3.00 74 —= 20000 .':6~5‘
3.01 { 4.00 e e -
4.01 - 7.50. 1.1 & 1’{ ';—f‘” ! -   ,,F—‘7‘
st amgip S

;f_TbTAn;': 100,00 100.00 - 100.00  ©100.00

44



Table 3.

Distribution of Land Under=_r..> Among Sample Farmers

in the Province of l.u° 3 Tenggara Timmr
Wet- Season 1977/78 anc

{

we Season -1978/79
(in percertage) '

[

CldSsification

in Hectares

'~ Non Hiéh vielding

" ‘Hich Yielding-.f

1977778 1978/79 . 1977/78

1978779

up ‘to .50 -

.51 =.1.00

1.

1

3.

513

01 = 4

01 - 1.

50

00
.00

7.250. .

28.6

28.6

23.7

9.5

/o

27

3.

15.

39.

0

3

0 20.0
25.0 -

10.0 -

5.
33,
. 5.

11.

6 .

3

N

100,

1000

100.




At,the‘same time, thefadoption level for 1YV of ricef"
‘ @ _
"was the hlghest in the Bali sample farmers (72 percent),
-followed'by tne NLB cample farmers (30 percent), and then s
the NTT sample farmers (25 percent) “This couldrbeaa refiec-:
tlon of Lhe avaLWablllty of 1rr1gatlon faCl]ltles and

,related;rnfrastructure in the respectlve_provrnces, This

ipossibility_has been'pointed Out'byiSenl inhis'lndian
| study, where-irrigated areas iike:the'Punjabrand'Haryana,'

“are prosperino’and‘piling_up surpluses while the~rainffed~

- areas are not

One of the most cruc:al 1nputs for the ngh Yleldnnd
rVarietlesﬁls fertilizer. it}lS therefore necessaﬁy to{have |
.an efficientfdistribution System‘for fertiiizers‘so'that the
:farmers recelve them in tlme and in adequate quantlty |
LéTable 3. 4 glVe the flgures relatlng to the dlSLlJbuthDIOf -bf =

:[sample farmers based on thelr expendlture on fertrll7er :;It

,~J

appears that a low perccntage of all sample farmers (an

fuvaverage of 21 percent) spent more than Rp lg OOO on fertl—.

]prllzer f But about 36 perccnt of the sample farmers w1th ngh f?7\”5’”

o Vs .
"-,Yleldlng Varletles spent more than Rp 15, OOO on fertlllzer,“ T

fclearly 1nd1cat1ng a posrtlve correlatlon between ngh

B Yleldlng Varletles and hlgher expendltures on fertlllzer

In the case- of capltal flow, however, no sagnlflcanth
vtdlfference was found between the two groups of farmers (see

tTable 3.5). ThlS could be: due to the srmllarlty of the’

L | ',lsudhfrFSen, Reaping_thefGreen ReVOIutionf(New-n
Delhi: Tata M¢Graw-HILl Publishing Co., 1975), p. 4. = &'
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small amonnts of equlpment that arc needcd for the pfoduc-
tion ofiboth varletnes l | |
Table 3 6 prescnt" the dlstrlhutlon'of the sampiea
farmers based on thelr expendnture on pest1c1des Somev9i
percent of the sanple farmers iuth Non.Hloh Yleldlng
.Varletles (NHYV)‘spent,Rp; 4i000.or less.on pest1c1des,
°while'fortsample farmers‘With High Yielding VSrieties'(HYV),
this ffgurevwas 87 percenta

:Similar proportions~ofesample farmers are found in
the dlstrlbutlon of current expendlguro (Table 3. 7) " An

‘average of 89 percent of sample farmers w1th Non- ngh Ylle‘

' 1ng VarleUes spent Rp. 15 000 or less on current expend;—

tures, whlle fér sample farmers with ngh Yleldlng Varletlecg

1t was only 82 percent. }
Table 3 8 presents tho proportlon of samp]e farmers
cla551f1ed by gross income. l' An average of 13 percent of
'the sample farmers w1th Non ngh Yleldlng Varletles earned :
er' 500 OOO or. more : In the‘case of,sample armers Wlth |
.ngh Yleldlng Varletles,_the percentage is a3 percent.fﬁa_a‘
. In general ‘sanplc farmers Wlth ngﬂ Yleldlng
a_Varletles spent more. cost and’ earned more gross 1ncome than
‘Efdld farmers w1th Non;HJgh Yleldlno Varletlés f However,iif
‘more accurate data and research should be carrledlout before
. , o L

~the net prlvate beneflt of ngh Yleldlng Varletles relatlve

-~ to Non ngh Yleldlng Varletles 1s evaluated

’J PR o L o

o

49

1 _ : : S i
Gross ‘income used 1n the present ‘discission is the

H}total phy51cal product of the farms valued at farm harvest
-]prlces »7'-'~v~- - L . . i S e .
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‘ The anzlysis which follows focuses on the unique
production charecteristics typical cf sample larmers in

Bali, Nusa Tenggara Barat, and Nusa Tenggara Tinur.

>
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CHAPTLR 1V
EIiPIRICAL ANALYSTS OF RICE
PRODUCTION CHARACTERISTICS
N
Introduction 'ﬁﬂ

e

The preceding chapter outlined the analytical tech-
niques which were‘us¢d to estimate the unknown parameters of
the préduction”function estimates in the study area. These
parameters were estimated throuqh.the'hse of the least
squares technique of regression analysis.

This chapter summarizes the empirical results of
this analysis and is di&idéd into three main subsections:

1. Regiopal'impact of HYv's;
2. Intréregional disparities; and,
3. Production \ariabiiify over time.
Consistent with the hypotheses specified in Chapter I, the
\
analysis in each gubsection then focuses on: (a) factor
use; (b),resource efficfency; ana, (c) returns to scale.
A qualitatiye assessment'bﬁ the empirical estimates obtained

-is included thereafter.

54



Regional Impact of HYV'S

Factor Ugg

o

This Section‘provides an analysis of the different
input-output relationships for NHYV's and HYV's, over two 
wet-seasons for the entire region. |

The regressiqn:cgefficients‘which were estimated
from the regignal observations are presented in Tablé'4.l.
The esiimated parameters represent the elastiéity of total
far& production with respect to land, human labor, bullock
labor, capi?ai flow,fertilizer and othér curregt inputs;
These coeffibients indicate the percéﬁtage change in pro-
duction if ceteris paribus,’any one factor'is increaged by

+one percent. A one percent marginal increas¢ in any one of"
these ihputs, holding the other'factors Constént at their

. geometric mean, will add a certain percentage to current

»productipn. . / : C -
The output elasticity of léﬁd is significant at the
I"o‘ne percent level in all cases. Land, moreover, madé the
gfeatest relative contribution to‘rice output. |
| Fertilizer was the seconé most'impOrtangAfactor in
rice'production. Its coefficients are also signifieant at
the one percént level in all three regreséionsT

A third important factof to which output was highly

~

responsive was ‘other current inputs (seed, pesticides, irri-

[

"~ gation fees]. The parameter estimates accompanying this

~factor were als¢ statistically significant at the one



Table 4.1

Regicnal Parafetbr"hstnnat e¢s for Non High Yleldlng Varieties
and High Yielding Varieties, for the Wot-Season 1977- 78
and the Wet- Soason 1978-79

——— -_— -

Regression Number I : 11 11T
Va’fieties NHYV's HYV's Pooled
Degree of Frecdon 302 26 562
Constant Term ~0.5158 ~0.6193 . -0.8657
Land 0.4330 * 0.5030 * 0.3936 *
(0.0437) - (0.0574) (0.0357)
{78.24%} - {83.23%) {76.66%}
‘Human Labor $0.1485 * — 0.0762 **
(0.0452) (0.0365)
{0.59%} {0.13%}
Bullock Labor - o ——
Fertilizer " 0.2037 * , 0.2675 * 0.2458 *
(0.0345) (0.0480) (0.0286) -
{3.75%} {1.95%} {4.362}
\
Capital Flow - — _— —
Current Expenses 0.2193 * 0.2862 * 0.3132 *
o (0.0501) (0.0589) (0.0381)
{0.98%} - {1.25%]} - {2.003}
/ ’ . . - . -
Standard Error of Estimate 0.1397 0.1228 0.1395
R? 0.8355  0.8644 0.8315
F value 383.5685 543.7924 . 693.1323
Return to Scale 1.0045 1.0567 1.0238

Notes: Numbers in- parentheses are the standard error of coefficient b;
Percentages in square brackets represent the relative contrlbutlon of
a particular input. :

NHYV = Non High Yielding Varieties.

HYV® = High Yielding Varletles

Pooled = NHYV and HYV.

* Coefficients significant at the one percent level.

*k Coefficients significant at the five percent level.
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percent level in all regressions.

The human labor coefficients, 1in ccntraSt, are only
51gn1f1cant for NIIYV's and pooled variety data at the ono‘
percent and five percent levels, respectlvelw However,
surprisingly, they are not significant for HYV's. 1In other

wordS} labor Seemingly made a zero marginal contribution to

rlce output in the case of HYV S This’evidence'is’consis-
1

tent w1th the study by Srivastava and Hcady They point

out that there has been_a decline in thefrelative‘importance

of labor in value added.

The output elasticities of bullock labor and capltal

flow were not. statlstlcally 51gn1flcant, even at the 20 per—

cent level. Consequently, for the purpose of this analysis,

;‘)'

: these two inputs'are omitted.

\

The coefficient of‘determination, R2, remained
unchanged, and at the same time, the F- value increased. 51g-v
nlflcantly. Thus, it appears preferable to use the step-

wise regression coeff1c1ents. The uses of alternatlve

-

‘regressione‘are‘suggested bvaeady;and,DillOnz (see Chapter

¥
v

Flnally, the nature of the recent technologlcal
L

change in rice productlon in East Indonesia canabe examined

lU K. Srlvastava and E.O. Heady, "Technologlcal

'Change and Relative Factor Shares in Indian Agriculture:
. An Empirical Analysis," American Journal of Agricultural

Economics, Volume 55(3), (August 1973), pp. 509- 514.
| 2Heady and Dillon, op.cit., p. 203. S

-
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O

more closely by~ looklngrat the relative output ela;t1c1t1eo>
for the respective sample farms (HYV's versus NHYV's) . in‘
this case, separate regressions, I ané I1, were compared;
‘With the pooled season, regre551on II1I (Table 4.1). Bqua- ’
lity between the regressron coefflc1ents was tested using an
F- test proceoure, as sug geuttd by Johnston

‘The results of the test are presented in Table 4.2.

An F—ratio_oﬁ 17.15 with 4 and 562 degrees of freedom is

: 51gn1flcant at the one.percent 1eve1 Therefore, the hypo-

S o
the51s regardlnq the equa11ty of the coeff1c1ents betveen

NHYV's and BYV's should‘be rejected' The HYV S coeffl—

01ents afb srgnlflcantly hlgher than the NHYV s cocfflclcntsf
From this test, it is ‘also p0551ble to conclude that

non- neutral techn01091Cal change is in progress With the‘

Shlft from NHYV's to HYV s, there 1s ‘an apparent bias

towards a relatlvely more capltal 1nten51ve technology- a”‘

,-‘\‘ E ,

‘bias whlchtencourages the use of'fertrljzers ‘land and other'-

- capltal 1nputs and dlscourages the use of labor

The coeff1c1ent of determlnatlon, RZ,'lndioates

that 86 percent of HYV s output varJatlon 19 determlned by

‘ land fertlllzer and other current 1nputs, whlle for NHYV s,

\

about 84 percent of the output varlatlon is determlned by

- these same three-'nputsvand labor.
C S

15, Johnston,‘op.Cit;, pp"l35 138; see also C.R.
- Frank, Jr. r OP. cif., pp. 232-3. An alternative orocedure
is outllned in E.Q. Heady and D. L. Dlllon, oP. cit.

pp..115-116. |




- Table 4.2°

Test  of Equality of Regression Coefficients

- between NHYV's and HYV's, Study Area,
Wet~-Season 1977-78 and Wet-Season 1978-79

.o

See J; JohnStdn, op.eit;,:pp;_136413§.

- 59

. ‘
3
Sum‘ofquuared' e o _ F-Statis- Degree‘ef,
Residual .- - ‘F-Ratio tics Freedom-
. NHYV HYV Pooled 2 ' R
5.89013 3.85707  10.94308 17.15 * . 3.32 4 and 562 S
Note: NHYV = Non ngh Yle]dlng Varletles
- "HYV = High.Yielding Varieties.
Pooled = NHYV and HYV. - -, - _
* = Slgnlflcantly dlfferent at one percent level
. E L ) “ lu
e 3 ;.O%/k : L
Feratio ~ Q2/m o —'2k)
“where: | i _
,Q3.=;Q1 - Qs , ,' : L -
Q) = sum of squared re81dual of m +n observatlon_'r:””
- Q, = sum of squared of m observation plus :
L :jsum squared of n observatlon,> ‘
t ';v
) .
. l e
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 Resource Use Efficiency

In ordcr to e>am1ne resource use efflCJOncy, the

ratio of Marglnal Value Products (NVP) to Marglnal Factor_'

'd.Costs (MFC) (1 €., the acqu131tlon cost) was examlned A.

resource or 1nput fuctor is - Sald to be used moct efflciently

1f its MVP is equal to its MPC l The ploductlon functlons

,from'Table 4, l are-used as the basls of the anal}51s and

four major 1nputs were consrdercd ,land, fertilizer, other‘

current 1nput and labor.

| The paramcter estlmates for NHYV's and HYV's were
con51dered separately ‘since the hypothe31s ‘that there is no-
81gn1f1cant dlfferencD between these coeff1c1entc has already

been re]ected 2:

" The Marglnal Phy51cal Products of the 1nput factors “ri

[
were estlmated at thelr geometrlc mean because the mean: was.

not heav1ly welghtcd by extreme values and 1t glveS conser—_.d

3 NI TN
vatlve flgures, as p01nted .out: by Ma T Qf?'

8 The geometrlc mean of the 1nput factors and corresé
pondlng outputs are presented 1n Table 4 3 The estlmated

Marglnal Phy51cal Products and the correspondlng Marglnalf.

Value Products. (MPPx:L X Py) are presented in Table 4. 4 ‘The

average prlce of rlce 1s presented 1n Table 4 5. 'The acqu1~

81t10n cost of 1nputs 1s 1ndlcated 1n Table 4 6

Resource use eff1c1ency can be tested by determlnlng

lJ H. Duloy;- 'Resource Allocatlon and a Fltted Pro-
- duction Function," The Australian Journal of Agrlcultural
Economlcs Vol. - 3(2), (December 1959) '

2For the test result, see. Tables 4 1 and 4 2

. 3R D Mason, Statlstlcal Technlques in Bu51ness -and
Econcnnlcs (4th ed Homewood, I1linois: R.D. Irwin, Inc., 1978).
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Table 4.4

Relative Eificiency of Factor Use,
Non-High Yielding Varieties (NIHYV) and
High Yielding Varieties- (EYv), Study Area

N

SR S i 7 Currenf_
Varieties .  Land .. Labor Fertilizer - Input ¥

"'Margjnalfphysigal Product (in Quintals)j
KHYV 1545 0.02 0.3 . 0.64
HYV 24,94 oo .0.90 . 0.83

.Marginal Value Product (in,Rupiahﬁ):*
NHYV  140,919.45  182.42  5,746.23 _ 5,837.44
COHYV - 208,373.70 == 7,519.50 .  6,934.65

——_ry

‘]'*fExample;g,15;45vX”9;121fe,140;919}45.':For‘riceVﬁriqés;"’

oy seedTable 4.5. .
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if the ratio of the Marginal Value ProduCt relativefto its
acquisition cost 1s sidnificantty differentbfrou unity.

From thesc ratlos one can examine whether too much or- to)
11ttle of 1nd1v1dual 1nput factors are belng used. | If the

"Marglnal Value Product is much lower '(higher) than the

Margrmal Factor Cost, more (less) intensive use of the input

lS sugcested in order to equate the marglnal return wrth its

r
[

factor cost.l
The results in Table 4. 7-suggest a need to empley.
more new 1nputs’suchfas fertlllzer, pest1c1des,;and_new
-;seeds.asvwell as the utilization of more marginal land,
'Conversely, in the case'of,NHYst, the'ratiO:oﬁ_MVP/MFC for
labor 1s much less than unity, suggesting the excess use of
vlabor All of‘the'estlmated ratios are 81gn;f1cantly_d1f—»
:'ferent from unlty at the one percent levcl | |

FA

In'short, con51derable resource 1neff1c1ency
<

.-apparently persrsts 1n the reglon as. a whole. ‘For HYV's,

the underutlllzatlon of 1and fertlllzer, and current 1nputs'

R . .
is very pronounced : Conversely, there 1s some ev1dence that ;
.vlabor 1s overutlllzed deSplte the MPP > 0 2 .As»such, the

"null hypothe51s that there are no major resource use 1neff1-
c1enc1es in- the reglon 1s re]ected

These apparent 1neff1c1encres may well be due to '

‘data def1c1enc1es, rlsk and uncertalnty, 1nput supply con—'.”

_3stra1nts “or. other unldentlfled characterlstlcs of the

: : , %
- “buloy, op.cit., Pp. 7'6; E STl .
* %schultz, op.citi, p. 52.. . =

TR I
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Table 4.7
The Ratio of Marginal Value -Product
to Marginal Factor Cost ‘¢
s}
E | o o - . Current
Varieties Land\ vLabor % Fertilizer " Input
. P ‘ ‘ w‘;;;x - . e
NHYV ,1‘;:52 - 0.36 5,75 5.84
' "(0.15) (0.14) - (0.97) (1.77)°
{lOilB}*v {Z.57}*% -~ - {5.93}*% {3.30}*
Cmyvy  2.25 =% '7.52 6.93
L (0.26) o4 (1.35) . . (2.06)
{8.65)* (575 7 {3.36)%

Y-
o

£
NHYV

- HYV
xo

- Non ngh Yleldlng Varle
‘High Yielding Varieties:

T

one percent level

BN

wSourcef’ Table 4.4 and Table'4.6;

ties.

Notes: Nmﬁrrs 1n parentheses are:%%e standard errors
' Numbers 1n brackeLs are the t- values

51gn1f1cantly dlfferent from unlty at the -

66



region. The contrary findings of both Andorson and Dillonl

\
2 X .
and Schultz  would also sucjgest that furthér research is

desirable.

Returns to Scale ) - <

Table 4.1 presents“the output elasticities of the
| / : ; - ,
respective inputs, ceteris paribus. The sum of the output -

elasticities in each regression indicates the return to

i
i

scale.

With a Cobb-Douglas production function, the summa-
tion of these output coefficients could be less than one,

' / )
! . -
equal’ ta one, or greater than one. Thesce three features
N ’ A

-
-

L4

indicate decreasing, constant, or increasing returns to
4\

scale, respective&yf4“
In the present analysxs, the three pOSqlble kinds

of economies of scale are tested acalnst unity, u51ng the

w’v

4.

ft—test, as sucgested by Heady and Dlllon The estimated

;Sum of the outputvelastac1tles for NHYV' s, HYV's and

i

lJ R. Anderson and J.L. Dlllon, "On Estlmatlng

Allocative Efficiency in Cross-Sectional Analysis of Pro-
duction," The Australian Journal of Agricultural Ecoromics,
Vol. 15(3), (December 1971),.pp. 146-150.

2

Schultz, op.cit., pp. 36-52. °

3ﬁeéﬁy and Dillon, op.cit., p. 230; see also D.F.
Heathfield, Production Functions, Macmillan Studies- in
.Economics (Ba51ngstoke, En&&and The Macmillan .Press Ltd.,

1971), p. 33.

‘Heady and Dillon, op. cit.; in this present study,
“however, the t-test as suggested by Bernard Ostle is used.
‘See Bernard Ostle, op. c1t., p. 45.

o

R

R

SN SR

RN b i T




all production are 1.0, 1.06, and 1.03, réspectively (Table
- 4.8), However, these results do not ﬁignificantly deviate
from unity as indicated by the t-test. In other words, thé
nature of returns to s;ale in Eastern fndonesian agriculture
is that of constant returns tovscale.
' These findings imply that a one percent increase in
the‘use'of all factors of production‘will also‘cause output
\ ‘ . 1 ~
~to increase by approximately one percent.” - For example, 1if
fafm‘and all other inputs are inpféased by one percent, tctal
production would increcase by one percent.
In short, on the basis of the qnalysis, the null-
hypothesis of constant returns to scale cannot be rejected.
This result is consistent with other studies of returns tg

scale in traditional agriculture, nbtably those by

_ Srivastava, Nagadevara and Heady.2

‘Intraregional Analysis

Factor Use ' S

In order to examine the nature of the shift in,ghe“
rice production function for NHYV's to HYV'S for-.each N

province (Bali, NTB and NTT) , separate regressions for NHYV's

lHeady and Dilloﬁ,vop.cit.,lp. 69.

- 2U.K. Srivastava, V. Nagadevara, and E.O. Heady,
"Resource Productivity, Returns to Scale and Farm Size in
.Indian Agriculture: Some Recent Evidence,” The Australian
Journal of Agrlcultural Economics, Volume l7(l) (April

A

Y



Table 4.8

Return to Scale, Study Area

The Sum of \ ﬁéturn fd Scale 1
Varieties Coefficients ~ Indicated by the t-test™ '
- k&
NHYV's ' T 1.00 Constant
HYV's , 1.06 n.s Constant
n.s L :
Pooled - 1.03 Constant

2

e

‘Notes: MNIYV's N6n High Yielding Varieties.

(T

HYV's High Yielding Varieties.
Pooled = NHYV's + HYV's. . ) \
n.s. = not significantly different from unity.

) (.")”-
S%Efce: Basic‘data in Table 4.1.
v - >J 5

'

v

lihe t-test follows the prpéédUre documeﬁtéd by
Bernard Ostle, op. cit., p. 45. o
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and HYV's arc compared with the pooled.dauaresultsikm the rog-
pective provinces (Table 4.9). The F-test, asksuggested by
Johhston,l is again employed to determine if the estimated
inout~output relationships'are‘significantiy different from
_one another, as tabulated in Table 4.16. |

The tests give an F-ratio of 29. 04 6.11 and 2.91
for Bali, NTB;ahd NTT, respective}y. These Eests;are signi—'
ficant at the one percent level for Bali and NTB:and at the
five percent level for NTT. Therefore,’the results again
indicate that the paraheter estimates associated with:the
NHYV's and Hyv's are significantly'different from one
another. Even at the provincial level, a shift from NHYV's 1‘
to HYV's has resulted in a 51gn1f1cant change in the output
(elasticitles of the.respectlve factors of production. }

A more thorough assessment of the prov1nc1al ihputf
output relatlonshlps for rice suggests the follow1ng3 |
1. For the prOVlnces of NTB and NTT,‘the general magnltude
" and dlreotlonal influence of v1rtually ‘all of the

varlables (excluding labor) are con51stent w1th a prlorl
-expectatiOns. By and large, the role of caprtal inputs
.(ineluding land) increases in importance with the intro—
.duction of HYV S. The.shift is considerable. Moreover,
the explanatory power of the varlables considered
‘(measured by the R ) is generally better for the HYV's

than it is for the NHYV 's. These results are con51stent,

-?with;theJregionalmresults,n

lJohriston, op.cit., pp. 136-138.

a &
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\  Table 4.10

Test of Equality of Regression*Coefflclents Between -
- 'NHYV's anq HYV's, Provinces of Bali, NTB and NTT,
Wet-Season 1977-78 and Wet-Season 1978-79

RESSN
- t
!
i o - e
T —— T e - B

~.Sumvof Sqﬁéred » o . o : o
‘Residuals & P-Statis- = pegree -
Provinces = T NIIVV I Pooled | Peratio 2 tice - of Freedon
S . - e -

———— —— .

s P

SRS s et ek

Bali - 0.58489 2.01334. 3.63058 . 29.04% 378 3and 222 -,

. } o ot e : S oo
NIB  ° 2.46889 _0.254%%‘ 3.10158 ‘ 6.11*’.‘ 3.32 4 ang 176

CNTT- v 1.98726 0.63350  2.77452 ©  p.g1%x 2,60 3 and 149
- Notes:  NHYV = Non High~Yieiding Varieties.g-t_
-+ HYV = High Yieldinngarieites; ;
~Pooleq = NHYV and HYV, , S , o
NTB . = Nusa,Tenggara'Barat{‘ Vo L ’
NTT' = Nusa 'Tenggara Timur. . T
* = significant at 1l percent level.
Pkk #_significant:at SuperqentAIevel.v.
BRI R PSRN R ,
o = Q3/k- ; : o S
F}rat;o T Q2/(m + n .- 2k} R U e |
where: ; - "v”' : - ,7, - ' ., ‘ﬁ} .
o 03 =01 - Q2 I PR

Q1 = sum of squared residual of m + n.obsepl
Q2 = sum of squared of m observation Plus g
~  sum squared of n-observation, :

N

.
‘lSéé'J; Johnsﬁon,“op},cit,, pp. 136—1385_

<
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" Conversely, in the case of Bali, virtually all of theé?

parameter estimates are contrary® to a priori expecti-

éions. 'Thefoutput‘elasticity.associated'w@th:land»

exceeds or approaches unity, the output elasticity for

labor is unstable, and the impact of additidnal current .

inputs‘is negative. ‘Comparing‘NHYV's, HYV‘S‘and pooled-

data results also . suggests some further anomolles “the

» role of capltal (1nclu01ngpland) seemlnglyfdecllnes with

the‘Shlft to HYV‘s.l Furthermore, the R2 for HYV S. 1s__;

lower than for NHYV s, agaln contrary to other prov1nces

and a prlorl expectatlons.

'( .
uo

To resolve these apparent "inconsistencies," more

research is hlghly deSLrable -However,tsome tentativeﬁ

' explanatlons can be advanced

) l;; The conventlonal explanatlon of why the dlrectlonal

documented.1

'other sectors of 1ndustry.

_1nfluence 1s contrary to a prlorl expectatlons 1s that'
the 1nput is. belng used too 1nten51vely ~In- thlS case,
B the MPP is actually negatlve The confllctlng llterature

fﬁon the MPP of labor 1n tradltlonal agrlculture 1s well—

' ginal product1V1ty;_ ThlS could be‘a'result-of'the

»’

existence of an’ exce551ve labor supply in- the agrlcul—

.tural sector due to lack of employment opportunltles in

lL G. Reynolds, "Agrlculture in Development Theory.

o g ' An Overv1ew," in L.G. Reynolds; Agriculture ‘in Development
' Theory (New Haven: Yale University Press, 1975) pp ll 14

C

e - . . - . oo 3 L
2 R . S T e i - N

v -

The negatlve 51gn denotes a negatlve—mar\m

f»ék



- The same was noted in the case of the pooled regression

74

Headyrand Dillonl'point out that'the'negative.MP? for
human labor may be due to the f1x1ty of family labor and

the land tenure system whereby farmers actually purchase

a lalgebproportlon of their own.product through thelr,v

labor. However, it 'was surprlslng to note that in the

case of NHYVﬂs,'ln the wet season 1977 79, the coeffi-
. N P .

~cient for human labor was posrtlve'and relativelyrlarge.

o i i s

analysis. ' s

A'similar'eiplanation canﬂhe advanced for‘capital'inputs;

'Their'usevmayibe excessive. Ball may have exce sively,

e

,:high'irrioation"feeS" At any rate, 1t mlght be expected*‘

that the MRP of the llmlted 1rr1gatlon 1nfrastructure 1n;

| NTB and NTT would lcetPrlS parlbus, generally exceed thei

tsurvey data must be re- examlned , The data for Ball

v’MPP of the much more adequate fac111t1es on Ball. _This‘~
'“1dea was advanced by Prabowo and Sayogyo

.hIn the flnal analysls, however, the rellablllty of the .

‘appears to he partlcularly suspect The accurate
‘measurement_of'on~farm labor requlrements; for_example,f.'

is obviOusly very’difficult hSimilarly, the'eStimation

- 6

.‘.prooedure employed may have generated unstable parameter

estlmates becauSe of multlcoillnearlty and/or data mls-

spe01f1catlon (see Appendlces C 4 16 - C 4 26)

1Heady and Dlllon, op c1t., p. 27;7'

g : 2leyo Prabowo ‘and Sayogyo, “Changes in. Rlce Farmlng.' _5“;
- in Selected Areas of Asia, Case Study in Indone81a,"*1n =

L.R.R. I, Changes in Rice“Farming in Selected AreaS’of'A51a S
(Manlla IRRI, 1975),.p 195 . ,

K9

‘5?'



4. Wlth respect to (3).above, it is also importantyto‘note
‘that the sample data 1nd1cate that NTT (which'is‘the

least developed prov1nce) had the hlghest mean - 1nput

level of the three prov1nces consrdcred here (Table

4. 13) That 1s, the level of 1nputs (other than land)
predlctably tends to be proport:onal to farm size. Thls
- N
1s reflected 1n government pollcy, the government ] sub—

' fsidized credlt to rlce farmers is allocated on the basrsy

LA

of farm 51ze

In short, about all that lS obVlous lS that NHYV's

\ i

';\and HYV S respond dlffercntly to the reaptctlve 1nputs, and

”3the nature of the response Varles betwcen Ball NTB, and NTT'

?

“fThere are StatlSthally and economlcally Slgnlflcant dlffer—if

‘“ences in’ the fundameﬁtal role of land labor, and. capltal

' “81ve\output is to’ a change 1n the respectlve lnputs

' through dlfferences between parameter estlmates butxalso

'data., f,“,‘ d. e

"”:when u51ng NHYV s versus HYV S 1n East Indonesra,L and thlS’

also VarleS W1th1n the reglon : ThlS 1s seen, not only

o
*

A 0
through dlfferences 1n the 1ntercept term 1n each regressron,

In general ‘the larger the 1ntercept term, the less respon—'

ubsequent research should respe01£y the model to
R2 X

1 c1rcumvent these and other p0551ble blaggs in the sample

.:1« . Lo vl |‘.

g

+

lMost of the farmers are dependent on- sub51dlzed

',government Credlt in thelr rice farmlng For the’ study

area, about 63 percegt of the nice- farmers depend on. thlSA

‘credit (about 72, 37 )ercent in the province of Bali, 59.12"
w‘percent “in the; promlnce of Nusa- Tenggara Barat, and 58 71
gpercent 1n the provl.ce of Nusa Tenggara Tlmur)
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Resource Use Effgpiency ]

Resource use-efficyency.at the provinclal level is
evaluated by again Lookin7/at the ratio:

Witk = ¢ [

oo B s | '

Estlmates of MPPxj are c%lculated at thelr geometrlc medn.

The prov1nc1al geometriq means are tabulated 1n Table 4 ll
{ 9 / I »

The correspondlng MPP! s/are indicated in Table 4, 12

':'/

In Balr, the MPP of land for HYV s 1s hlgher-than y;u

n'v
d"

the MPP of land for NHYV S by about 25 . porcent ‘lThe~same '

result is found for human labor and fertlllzer

3

A zero MPP for bullock days, capltal and other cur—

-'b

rent 1nput 1nd1cate the apparent 1nsrgn1f1cancc of these

: partlcular 1nputs 1n thc productlon proces In turn, thlb.

I

- WOUld seemlngly Sugg7at another obVlous mlsallocatlon of 1;-f”tgllr'

resources in Ballrf ThlS is srmllarly true of current 1nputs,‘e
7 o
= LI

for NHYV s wthh apparently hay 4a negatlve MPP As noted

s

prev1ously, hOWQV ’manomglles may prevall because of

L3

data 1ncon51stenc1es, 1nst1tutlonal constralnts, or numerousf ’

2T g "

Oter reasons e B

The MVP of each 1nput for each pnov1nce 1s presented ’
'-yjln Table 4 13 The MVP of each 1nd1v1du§l 1nput 1s found by,*f;_;
multlplylng the MPP of the respectlve 1nputs by the average:

prlce of rice per quntal » The average prlce of gabah is L

’ taken at 1ts geometrlc mean, as’ presented in- Table 4 14 iiifﬁ~vrfﬂ*,.

_'Vgg i;§f'» The ratlo of the MVP to 1ts achlSltlon cost (See:..jf_-j

Table 4. 16) 1s presented ln Table 4 15.. ?hese,ratlos are e
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. tested against unity, using the t—téég. The results of the
t-test iAdicate that almost all the fatios areaéignificantly
d%ﬁferent}from unity. Only a few aré*not significantly dif-
fe;ént from unity, such as capital flow and'other current
inputs for HYV's in NTB . These,fiﬁdinqsréugqest that  there
-areélrelétively larce number of'méjor’resourée‘iheffiéienéies
in each of the provincés in East lndoﬁesié. Althdugh labor
and (to a leséer extent) land are{appérently used re}atively

efficiently, other inputs are geferally very under-utilized,

with the possible exception of current inputs in Bali,'which

- are seemingly over-utilized. These findings are generally

L

consistent with the observation that the most "advahced"»
capital intensive agricul%q;e is found'in_Bali'whé}eas NTT_
has the most "primitive" agriculture and associated infra-

structure. . - ( . o
@ A
In short? different levels of development are seem-

ingly cha;ééferized by véry‘diffe;ent kinds of resource in-®
efficiencies; Tﬁese-appérent inefficiencies may‘%ell be
correlatgd with social, cuffurél, and institutional con-
stfaints which persist in thé respectiﬁe”proﬁinces; \

“(‘, | : A

Returns to Scale

"In the first section of this chapter, the analysis

3 . ‘\

indicated that constant returnsvu)scale_generally seem to

' characterize farms. in East Indonesia. In this section, an

attempt is made to examine the validity of this finding on
a regional basis. Returns to scale are again indicated by

A

83



r . .
the sum of regression coefficients, as presented in Table

4.9.

¥
“ When the separate provincial results are examined,

@ i ~ o
constant returns to scale are found in almost all cases.

,However, for HYV's in'Bali, the summation of thé respective -
{

output elastlcltles is less than unity, 31gn1fy1ng decreas-
ing returns to scale (Table 4.17).

In the¢ Bali case, two out of three cases wer%;found“

s t

‘o be less than one. Only one of them is Signiflcantly\

different from unity at the,lO percent fevel, and even'this
is not significantly different from unity at the‘i percent

level.
On NTB farms, a similar situation prevails. The

t-tests indicate that‘they are not significantly different
Y- e

from unity.- The same result is found in the case.of NTT .
. . : ‘ . v . -
farms. : . /

Thus, one can conclude that East Indonesian farms

generally exhibit constant returns to scale, with the pos-
‘sible exception of HYV's- in Bali. This unexpected finding

could be the result of excluding one or more'inputs from

the analysis. Other current inputs, capltal flow' bullock

L3

1abor and management are all excluded from the 1npgt output

relatlonshlps estimated in Table 4 9. The ‘exclusion of these

inputs leads to-under- estlmatlon of returns to scale.l

Before concludlng that decreasrng returns to scale

o

characterize HYV' s in Bali, addltlonal studies-are recomnended.

2

lheady and Dillon, op.cit., p. 230.
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Production Variability Over Time

-

In the precedlng tvo sections of this chapter, the -
nature of the production function estimates for deferent
varletles‘(NHYV S and HYV”s) werﬁhpresented on a reglonal
and 1ntrareglonal basis. This section examines how the pro-
duct&on functlon may - be changed over lee, l.e. wet-season
1977- 78 ‘versus wet -season 1978-79, Table 4.18 presents the:
‘estlmated productlon functlon for both seasons for the study
area as a whole. | | |

In order to examineithe shift of production fnnction
from ﬁHYV's to HYV's in the wet-season l977—7Q,-regreSsibns
I and~TI were<compared with‘pooled regreSsioh III. for
" the wet-season 1978—79 regression coefflclents IV‘and \Y%

T were comsa&edgto pooled- regre551on VI. The equallty of the
regres51on}coeff1c1ents between NHYV's and HYV's in each V
year has been tested us1ng an F- test The results give
vFgratlos af 9.31 and 21.83 for 1977-78 and 1978~ 79 respec—
"blvely The two F-ratios are both srgnlflcantly dlfferent
’from_zero at the one percent level (Table’4 19).

~ These results 1mply that the hypothe51zed equallty
'of the regress1on coeff1c1ents between NHYV's and HYW S
"should be rejected in elther year The results also dlf—.

ferences in the slope coeff1c1ents between NHYV' s and HYV's

productlon functlons for both seasons
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Looking at relatlve factor contrlbutlons the land

ouéput elast1c1ty 1sr51gn1f1cant at the one: percent level in

\rZ\\ £ |
all caSes 1n both perlods Land is con51stently the

greatest contrlbutor to rice output compared with the other

¢

1nputs In the productlon functlon for l977 78, land con—
tributes 75. 76 percent for NHYV s and 85.43 percent for
,HYqist The land contrlbutlon ranges from about 82 percént
to 86 percent in the wet season 1978 79,

The output elast1c1t1es of other current 1nputs are
\only 51gn1f1cant at the one percent level for HYV's. For
NHYV s in the wet season 1W78 79 the output elast1c1ty for
current 1nputs is not 51gn1f1cantly dlfferent from zero,
even at the 20 percent probablllty level

The human . labor coeff1c1ent is 81gn1f1cant only for

the NHYV's and surprlslngly, not s1gn1flcant for HYV S.

In other words, -once agaln it seemlngly made a zero contrl—"

butlon to ‘the rlce output of HYV S. | Nor are the output
elast1c1t1es for bullock labor and capltal flow 51gn1flcantbf
dlfferent from zero 1n elther year, even at the 20 percent
level Consequently, these two 1nputs are not 1ncluded 1n‘7
the subsequent analy81s of resource use efflc1ency -
It must be recognlzed hOWever, that ‘a non 51§nlf1f
_‘cant rnput may not really have a zero Marglnal Phy51cal
Product, it may just be very low l» ThlS may be espec1ally.
true in the trad1t10nal agrlculture characterlstlc of East;

o

Indone51a o

2

see schultz, opicit.: p. 52,

89



An. increase in"the“constant term indicatbs ahneutral
o R . .

o .
technological change. A.néutral technologlcal change is

~also ihdicated hy a Shlft in the summation oﬁ the output_ .

elasticities, Conversely, a n?n~neutral_technological‘

change is depicted by a variation of the ratio of those out-.

put'elasticities in the‘regreSSion.
In tHis 1nter temporal comparlson, very llttle addl—

tional 1nformatlon regardlng the nature of the technologlca]

change Whlch'ls taklng place.ls‘s

“prev1ously, non- neutral technologlcal (]ange is occurring'as
farmers shift from NHYV's_to HYV s. 'This is 1llustratec by
the?intra—year differenceg in bothvthe constant term and

-the respectlve output elastlcrtles However, the intereyear

comparlsons do not conslstently illustrate the dynamlcs of

thlS change. ~To capture ‘this temporal Shlft 1t is suggestei

that future research »(a) employ‘sample data for a~longer K
”tlmepirame; and- (b) 1ntroduce cllmate and other env1ron~'
mental factors into the analy31s.

The short time-frame also llmltS ourvanaly51s of
resource eff101encytover tlme.‘ Nevertheless, a numher‘of'

observatlons can be made

']i; The Marglnal Value Products of the varlous 1nputs appear :

?o fluctuate con81derably from one season to the next ‘

: , LMurray Brown, On the- Theory and Measurement of
ﬂfTechnologlcal Change (Cambrldge University Press, 1966),

. 39

in ev1dence. As pointed out

90
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‘ ;.

ED) ‘ " N ) l’ . q‘
2. Irrespective of (l)f‘tHe ratio of’Marginal Value
Products to Factor Cost (MVP/FC) generally appears to be.
greater than unlty, except for labor Once agaln, thls

suggests that resoUrce inefficiencies persist.

" 3. There 1s some ev1dence that, éxpost, farmers react

- ture 1n East Indone51a

: R
ratlonally- Por example, in the wet-season 1977~ 78 ‘in

~the NHYV! s case,-tﬁF MVP/FC ratlo for labor was less
than unlty Thus' farmers acted ratlonally by reduc1ng

‘vhuman labor 1nputs from 169.7 man- days in the wet season
1977 78 to 149 3 maanaysyln the wet-season 1978 -79.
,Thls*ratlonlng brought the Marglnal Value Product of
labor;nearer to 1ts acgylisition cost in 1978 79. Tur-

v-ther detalls are prov1ded in Appendlces C.4.1 to C.4.4.

Wlth réspect. to retulns to scale over tlme (see

Appendlx C 4. 7), the varlat;onsvln the sum of'thu coeffi-

clentS~from year to year are also provided. However, the

/t-test again indicates, variatiou:. are not significantly dif-
/ 1in 1n 2 | ' are N 1111 -
N .

/Mferent"from unity

ThlS flndlng 1s‘con51stent with the precedlng ana—,

ly51s on returns to scale on a reglonal ba51s as well as- on

an 1ntrareglonal ba31s Thenexls llttle doubt that constant

:.returns to Scale generally chdracterlze tradltlonal agrlcul—

P




'concluslonr;

Y

’ ’ » _ Summary _ ‘ e

Summary estlmates of the- productlon:functlons for

both NHYV ! oS and HYV s in each province over time are pro-

fvided.in Tables 4.20,.4.21, and 4.22. Therrespectiﬁe F—tes%s

are tabulated in Table 4.23. : ' o @iﬂ

*

Final Comments.
N _ » . _g

, o : P .
Although the eV1dence 1s not overwhelmlng, theﬂana—

- lysrs generally supports thc follOW1ng,very tentatlve‘

A

1. .Land, fcrtlllzer, and other current eypenses are prin- f”

c1pal 1nputs 1n the productlon ‘of both HYV's and NHYV S.

' Labor, anlmal power,'and capltal flows. are not gencraf@y

-very s1gnrflcant “4’_'« SN ‘t'alf'
-8 ‘

20 There 1s a- dlStlnCt shift din the 1nput output nelatlon—,

e

are used more 1nten51vely and there 1s a modest shift

'_towards land and other capltal goods That 1s,fthe
' (.‘

7

HYV S technology is modestly blased agalnst labor but.

o thls non neutral Shlft in favor of capltal 1s belng

aow
',neutrallzed by the more 1ntensrve use of all factors of
E k"‘p o : 3 . S e oo o
'ﬂproductlon._/ ' {'~ A j‘» I ffii? S
73Q“’-'sources are. used relatlvely 1neff1c1ently Generally,

*capltal 1nputs (lncludlng land) are. under—utlllzed

labor 1nputs (1nclud1ng bullodk labor) are over—utlllzed—

J“shlp as farmers shlft from NHYV s to HYV's. Most 1nputs‘

92



o

MR

o

v

&

, g .
o : o A
- PUERN o ’ T T 19A9T uuwuu.wm 0T e’ Jcmoawqcmdm wurmaoﬂwwwm&» = -y
\, Lt . - ;0.»m~ Juaosxad g 3e juedyy Tubrs: S3IUITITRIS0D W . o
e L t19KaY u:wbuom ‘T ae urmuawacmam mu:wauau«mou.u . E
. . T, ” e “AZH-SnTd ARIN = paTooq. -
. K . . . z.nmnuwaum.\y cruvamﬂw ubryn =, JARH
. e . ; Tsar3ey ﬁ> u,:muﬂw?, rwa: co7 = >.~,:z .
’ ] ) - : : : : .us&:a 7
. . . uw,mSUﬂuqmd 3o coAu:nauu:ou m>aumﬁwu axe m..oxumun azenbs ur wmwmucouum&
. . Ty muumauawwooo vmdm;?umw 30, 101173 ﬁumv:muw 2ae mowozucoumm Ut saaquby - .mwuoz
€00 L6°0 et 9670 80 1870 aTess 03 uzn3sy
99°Z 99°2 €8°C. gs'z © 29T oL~z S B o 1073
- o0z gorze - 80"z 96" 1 B6° T [ . L. z0°2 S VhoLr o s0 8y
~ . BE"F 59°€ - T ELTS 8L € 8y € BITS [ e T, 107 83
st-¢ €52 Ly g, 0972 - T €ZYE. : . . .7 50" 84
“ 809z 06 SCLL ZET 8eL9” ww L €9L8°5v2 0988 TST VELE 20T . R S antea g
LEDL™O ovie o | yL980 Lsego ) STS8°0 9rse"0. e S N2
90b 10 26¢L0°0 | SL¥80°0 L = gg{r'0 < 860T 0. T SETITU0 S3BUTIST JO I0I1F pIepuels:
{355 T) {8670} - {rTSTo} - ) {vs6TTY = i -
., (126270) ) ; (6660°0). (8ETT°0) | . (s0LTv0). e
wws LZODO- b - i w9062 0= *xx £672°0- ¥ 66970~ s3ndur ‘juszany
: (822072} . ST ) . : e F
(1621°0) : . . ) . .
: -—- s 899570 . - - -—, —-—- - . Les #0T3 teatde)
st R £ 2552 N IR T Y IR ! oo EE
(0EvT°0) (¥090°0) - (L£90°0) LA v v
——— x 0805°0- L ¥ LEDTTO x 8LBT°0 ; ——— - IRZTITIIDZ
- L - R . -— e T . |, x0qeT ¥oOoTTRE’
(35L77) (gev Ty ) 3: 0 L e : ’ A
(asrt o) © {r9z0°0) ¢ . (egeTv0)™- | 7 % - . L
- *+ S018°0- xxx 50670 ——— xw TUZEC® o- | g . .-l L I0qeT
L . 1 ; . . . o i “ o
(ves” 89)° |- (3607 18) (252793 L r5.6708) (€T 18} (315 €8y . . )
(s857°0) (00rT"0) (L160°0) (£68ge0) > (6021°0) (099709 . .
e PPET T » 96TL'T x 68690 x S900°T » £S60°T * ZTPTT . pueT:
zoLere 68LS°¢L 06TH" 0 I eteLtT | - SIvI‘z ,€0sT°€ > Euma//cmumrou
S Ia ) A AT IIT. ) II - I : ..umnﬁgz»aoﬁwwmmnom
0L 0¢ 17 . A 90T. e - b - Eoummn O wmde/
T . N | - 8 -
potoocg AXH ARHN . ; payood. AXH P >NE/ . ) S8 .Hm> UUHM/
6L(%8L6T UOSLIS-2aM : v 8L-LL6T ﬁommwmlwms B - . odeaj

mm mhma SOmmmm umz pue mn nmmﬂ QOmmmm aoM m
mwaumaum> Aqg \Hﬁmm ‘uor3ouny coavOSGOHm Jo mumEauwm msa

oz

17 mﬂQmB

3

&4

-~




7

el

L X
‘3ndut Jern

“YeAd[ 3usdaad QT 3e

{19437 3juddiad g 3e
‘Taan] juonzad T 3e

SO

JURDTITUSTS SIUITIDTIZ900
JUEDTITUSTS SIUDTITIID0D
JUPDTITUDNTS S3UITOTIFIDOD
ARH snld AXUN

SOT3IaTICA LUIPTISTA Y5TH
T32TI0A BUTPTOTA YHIH UON

¢ wxw
%X
.

PO 1004
AR
AXHN

oTazed JO UOTINGTIJUOD BATIRTOI oI° s3ja¥doeriq aaenbs ut sabejuodaad

{1q S3UBTDTF;;900 PI3IBWIISS JO I0IID PILPUBR]S BIp sasay3zudxed ul sIaqunN :SIION

.ozet vo- I “ es ¢ $6°0 ‘ 211 LD sTeds O3 uvingoy
e 99z s&7C sLe . 29T [4: R AN 79°¢ : 10° Sz
2072 T 50tz vure ¢ B6°T ﬁ L0°¢ > 8671 S0 'Sy

IR SY°S 6L°S s6°¢g . zLts €1y 10° S1 -
9Lz oorgre gee 85°¢ ~ by e 9.2 so° Sz
ve82¢6 H 0L€8°68¢€ Trec b 8L0L 60T A 1€90°9¢Y YELS G 9NTCA 3
vezeso | €536°0 LT9L70 zeeLrso | zszeto L£89°0 74
¥ootTCo €sv0°0 & 9160°¢C Ls%1°0 v160°0 £9%T°0 33PWIIST JO 10137 paepue3s
{e61-8L) {egs°2} {88v°69) (860°€9}
(1961°0) (ve€6170) (210170} . (900T°0)
. S8L970 e - sxe $B8SEC°0 ¥ 96LE°0 —-—— » 96260 s3ndur jus1an)
{s00° 17 - . .
(09176 .
wxx 096270 - -—- -—— - —— #MOTa Teirded
{2,072} {tzg v} ¢
{v€90°0) (y060°0) -
--- - -—- * SL0T°0  ZOVE"Q N - IBZTITIIDG
o {a5p°0) ! . . Ry 4
(855C°0) \ :
—— -wxx 890170 == - - -—- \ Ioqe] ¥doring
v ) (re€° 1) . N/ﬂ .
. ° (6260°0) t -
——- - -—— - cxxx 678770~ IoqeT
{¢8c 96} | (evv gL} . {895} | {%0LL8y (3607 V)
{Lzvc-0) (Lget0) 68807 0) (2901°0) {(6L0T°0) (= .
x 22670 » £E815°0 % 929270 % L08L°0 % 922Zv°0 puey
cerary - ¢gLoe 9vLL 0= amom%m 0beI' 0= W10l 3juelHuo)
: A AT I1I 1% Za - Taqumy ugTssozboy
— . i , i : )
XA 0€ " 911 zz 16 wopsaxg jo a9xbag
AR _ AAUN ; polcod AXH AXHN S3T381TIBA BD1Y
. BL-8LET UOSE®IS-304 ) : 8/-LL6T UOSLOS-30p . 2eax

set3staen Aq

Tz v

6L-GL6T UOSROS-39 PUR 8/ -[[6] UOSEIS-10M
‘Jeaeqg .exebbuay, esSnN ~coHuUﬁS@ uorT3donpoag 39

. -

a1qeL

|8

sS83PWI3lSH 9YL



s

(8]

s19A97 3usdaed g
. !idA0T 3ueouxad
{12A07 u3013d

Je 2URDTITUDIS
P QImOIyIuULICS

>

30 3UedIZTubSTS

S3U3TOIIIP00
S3UDTIOIZI P00

Faor

; AXH snTd AT
sATILTIRA PuUIPIOTX YdiI

59730710A BUTDI2IX ubty uox

S3UBTOT3 3200,

= xxx
LR

»
= patood

= ARH

= ARHN

. o
*andut xeTnorized O UOTINQTIIUOD RATIR[SI 2I° S39)OBIG oIends UT Ssabejuodxad

$Yq $3ud10T35200 polvui®su ;o 103xe pavluris oie sosoyluased ul SIBQUAN

™y

_ 1 S930N
] T
5071 ezt | Le o L a1 “ 9L 0 v0° 1 ; 8TEOg 03 uINIY
et 86°¢ oosLiT 1wy 7672 992 v T0° 5%
+Z0°¢ _ sT°¢C po-e ; 86T+ z1°2 co-¢ s0° Sa
ey 26" G . 6<°G s6 ¢ | €cn €T _ 10" 51
%37 | NI zere 8tz | LEARS 902 so* Sa
089907 €21 | 80v9° 78 Ty 0t £I8E€ _ 02LY9.°S6 58127092 anrea g
L8870 ] BLYE O | YELBTO £016°0 L9670 L9670 ’ ‘ 24
SETIT 0 w PPOTO 9660°0 Zzr1T0 LETT O 515170 23eWT3IST O 0313 pIepuels
{st6° 18} C} {250°0} {276°0} ) .
‘ C(vstTUo) , 1170) (599¢°0) (€0€T°0) ‘
——— wvx OPEPCC - » 219670 xx 11060 x T79€°0 . s3nduy 3usxInd
—e ——— - M ——— ——— —— ’ moTa 1eatded
{eaT LY {20676} {rz1°6} {6572} T {ege-z)’
{165C°0) (50271°0) ($950°0) o delb0%0) - (81607 0)
« SZ0ET0 « YOIV O « 0Z9T°0 +« 0081°0 D s 9ZLT 0. IIZTITTITIOG
. @ {3bpats
(98¢7°0)
-— -— --- -—- wx 229G 0= --- I0qeT Xo01Tnd
{szo 82} {8600} i 3
(52517 0) (5622 0) . .
ex B8ZELCT0 wnx €20C°C i - ——— -——— Loqe]
{vzs ¢} (%rT 2L} {2zg-ce? {arzezel 1o {sTt 8} » .
(£80T°0) {vge5°0) (cescro) | (880€£°0) (8060°0)
« £5T5°0 -—- L560T9°0 » 921570 s ¥81%°0 . 870G @ puet
- i ) .
grob 0= i YA A coreo 8C69°0- | Zv30°0- Lys9 o S wWIDL AURISUGD
- el e e 193 o= ——
IA . k i ITI “ IT I ummﬁﬁz uoTssoxboy
1 | : » "
Ly “ ! 00T M 91 w 6L wopdaay 30 91332033
T poroos | < A potcog - ard_ v S®TYDTIPA SOTY
60-8L6T o gi-((6T UOSEIS-3aN I ° 1004,

mhlwhmﬂ COmmmmLﬂwz.ﬁﬂm:mhlhhmH Uoseas5-39M

s

‘InwTg eIebDHUSL BSNN ‘UOTIDUNI UOTIONPOIJ JO SOIRWIISH

¢y STYEL

O




Table 4.;3 )

Test of Fquality of Regression Cocfficients |
Provinces of Bali, NTB and NTT, 1977-78 and 1978-79

¢

ﬁ" T it —————! M sy iy - _—— s —— “—-?TT‘:,._:.::.__'_ -

Wet _Sum of Scuared Pesi-ual F-statis-  Degrec
Province Season NIV - MYV ioolid:  P-ratio tics of Frecdom
Bali- | 1977-78 0.45090 1.27742 1.97784  6.85* 3.78 3 and 143

1978-79 0.15047 0.28598 ©1.50171 91.53* 4,98 2 and 75

- Nusa T am e .
‘ 7 39 . : .91%* . 3. and
Tenggara 1977-78 1.947 0.18376 2.46272 5.91 - 3 78 3 : 114
Barat 1978-~79. 0.25157 0.05735 0.60490 18.84*E§' 4.13 3 and 58

Nusa o
Tenggara 4~ '
Timar - 1978-79 0.2%737 0.15270 0.60490

=78, 1.60090 0.20688 2.02212: 3.87%* 2,68 3 and 98

o,

.16* 4.31 . 3 and 45

——

T

Notes: NPYV Non liigh Yielding Varieties

Hyv = High Yielding-var.cties o
Pooled = NHYV plus HYV '
, * = significant at 1 percent level
k% = significant at 5 percent level
: ‘ 1
. 0 .
F ratio = 03 /K

Q2/(m + n -~ 2K) ' '

01 - Q2 , : ‘

um of squargd residual of m + n observation
MR 0f squared of m observation pilus

ared of n observation

¢

See J, Johnton, op.cit., pp. 136-138.



4; Constant returns to scale generally characterize agri-
culture in East Indonsia, irtespective of the location
or technology employed. ‘

5. The input—output~relationshiés for irrigated ricelinl
East-IndoneSia‘are unique togeach Variety and province
in the recion.) Each season is-also characterized by a
unique input—output relation;hip. |

Despite these find}ngs (which‘areEchsistent with a priori

expectation:), two'principal anoma;ics persist: X A

1. The most perolexingvis\the empirical evidence that\%ng—
gests a complementary factor of,production has a'zero
or even‘negative\Marginal Physical Ptodnct. The
research on_thisftopic is already extens%ve) particularly
with respect to labor.l For example, heady }gg Dillon
point out‘that the negative signiof human labot cocf-
ficient may be due to the fixity of family Iabot and
land tenure. Tn this situation,‘farmers Tctually pur-
chase a large proportlon of theer own- Qﬂoauct through
their labor. The negatlve human labor coeff1c1ents may

éalso_be the‘result of overeestlmatlng labor use (at
1east at the time when the interviewamWere conducted). \P
A negatlve coeff1c1ent for human labot has also been

\

reported in other studies.

’ . N

1Heady and Dillon, op.cit., p. 27,

2See Ibid. . amg see also E.O. Heady, "Production
Functlons from a Random Sample of Farms," Journal of Farm
Economlcs, Vol. 28(4), (November,;946) ‘p. 994,




2. The appanent inefficiencies in existing resource use-
(which, in some cases, are relatively large) are alsQ
qgestionablel Are: farmers ‘in East Indonesia really as
inefficientlaé‘this analyeis might suégest7 Probably

,‘/hot, because capital costs (1nclud1ng %é%a are likelv

‘under- estimated whereas labor costs are likely over-

‘estimated. Actual- finan01al prices (rather than

indirect shadow prices) were employed. In aadition,

A4

“factor supply variability, lnerSLructuré constraints

o

“%\h (including irrigatipn facilities), and institutional
constraints (legal-spbcial-cultural) all serve to in-
,diregtly alter the real cost of production. These vari-
ables, for the most part, are ignored. Finally, risk
‘and uncertaintyare not explicitly considered in the
analysis. - If this factor is ignored the ratio MVP/MFC

would logically exceed unity. . The apparent output vari-
ability in two consecutive years (due to climate, ete.)
‘illustrates the need‘to explicitly consider risk and.
uncertalnty in the analy51s, ‘even in a static frameWork 1

At the same time, it is readlly apparent that the sample data

constralnts, as well as a number;of methodologlcal'llmlta-'

tions, may have 1mp1nged on the USefulness of the empirical

‘analy51s coqﬁucted 1n the preceding

1. The sample data have a number of limltations,

£ ) ‘ ‘ ’ . ¥
. , / .
lA similar argum%nt was made by Kazuo Saito,

"On the Green Revolution," Developing Economics, Volume 9(1),
(March 1971), pp. 16-=30. .
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a) In all likelihood , it was impossible torcompletelv avoid N
some errors, or biases, partlcularly those due to the
C
responients as well asg the enumerators
~b) There 1s'a dearth of secondary dgta on traditional T
small—holder'farms, which persists for several reasons.
bmall scale holders are not well organized and mosg
, small farm operators do not keep any records ‘
c). The sample v1llages vere purposely chosen tozfepresent
the irrigated rico areasdin the region. »
d)(Only two pnrlods of wot ~season data were collectedeue
to the limited time and budget avallable
The data for Bali are partlcularly suspect due to thL
result contrary to a prlorlvexpectatlons |
. 2. Asige from (1), there a1e also a number of methodologlcal
1ssues S?ncernlng the spec1f1catlon of varlables, the
functlonal form, and the estlmatlon technlque employed
:Wthh deserve the attentlon of subsequent researchers
One 1ssue>surrounds the proper quallflcatlons of some of the.
‘varlables.already alluded to rlSk and uncertalnty,-cllmate,‘
publlc 1nfrastructure (irrlgatlon fac1llt1es, exten51on, , o
etc.), asset level (stock Versus flow), and others ;ﬁ\s;%LA'
| Another problem is how‘to c1rcumvent multl collln~‘
dearlty amongst the 1ndependent varlables, partlcularly when,v
'by deflnltlon, the 1ndependent varlables represent a ,

package" of complementary 1nputs ThlS is exacerbated by

OfflClal government policy which tles sub51dlzed farm Credlt
and other lnputs to farm size, The extent of thlS comple—'

mentarlty is 1nd1cated by the srmple correlatlon coeff1c1ents
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calculaféd inIApbendiX C (Tables C.4.15-C.4,26). VSimple‘
QOrrelation poeffiéients in exceés of O.8y(é.g., land and
other current inputs) may geﬂerate unStablé (although |
unbiased and efficient) paramefer‘estimates,lv At‘the”same 
time, -1t, has been suggested that multlcolllnearlty 1s not
reallJ a serlous problem unleas 1t is h1ghl§ relatlve to the
overall multlpie correlatlon for all var1ables.2 Using thlS. 
. c;;terlon, w1th multlple correlatlonbcoeff1c1eqté ranglng\"
from .85 to {97;‘theAstUSY.éstimates can at least bgiaccépted
.\as:being‘efficiéht.v These cOmﬁénts sﬁdulﬁ help to put thév

~empirical results in perspective.
T , ‘ 5

_§J;\

v“,‘

;Heady and Dillon,>0p{citﬁ,'pp.fllS;I36;
, 2Lawrence R Kleln, ‘An’ iﬁtrdduction”to,Ecdﬁometrics, -
(Englewood Cllffs, New Jersey . Prentice"Hall; l962)11P< I0l.




CHAPTER V

SUMMARY, CONCLUSIONS AND
POLICY IMPLICATIONS

Summary o S . Ty

. \
¥

This study focuses on the small farm’ productlon
-relatlonshlps for rice in’ East Indone51a Zﬁhe productlon

functlon for both NHYV s and HYV S 1s examlned Sample data

for three provrnces were collected durlng the wet-season
(‘\

1977 -78 and the wet-season 1978 79 ' The three prov1nces

are: . Ball, Nusa Tenggara Barat (NTB), and Nusa Tenggara,

! . \‘ B
Timur (NTT). In total some 567 farmers were lnterv1ewed
. 3.

The pr1n01pa] objectlves of the study were: ¢

101

'Al. " To descrlbe and analyse the pertlnent 1zierrelatlonsh1ps h‘
§

which ex1st between rlce productlon (ou _} and the
fzvarlous factors of productlon (1nputs) for both Non ngh
?leeldlng Varletles (NHYV s) and ngh Yleldlng Varletles

'._(HYV s) | . | - c |

' Z;f,To analyse the nature of the Shlft in® the broductlon |

| gffunctlon from NOn~H1gh Yleldlng Varletles (NHYV s)_to_ry
hhngh Yleldlng Varletles (HYV s) o ”

¥ 33;‘To 1nvest1gate resource use efflclency at the farm level

s‘for both Non ngh Yleldlng Varletles (NHYV s) and ngh

--Yleldlng Varletles (HYV s). ,k-,fdzf, '_ - 'f, 'ff

ko2



4, To 1nvest1gate the return to scale in rlce farming with

both Non-High Yleldlng Varletlcs (NHYV s) -and ngh Yield-
- , ) \

ing Varletles,(HYV s) -
Thus, the hypotheses to be tested were the follow-

-~

. ing: . v . ‘» ) ‘ ) - ’ . - . . ‘ ] ‘ . \/)
. ) ) . - 2

1. That there are statlstlcally and .economically 51gn1f1cant

"dlfferences i Qg e fundamental role of land labor, fer~-

tlllzer, other current 1nputs, and Capltdl when us1ng

Non ngh Yleldlng Varletles (NHYV'S) versus ‘High Yleld—

1ng.Var1etles (HYV s) 1n-East7lndone51a, and that these
~ ) :

also vary w1th1n the region. , | @“'

!‘

2. That’ the technologlcal change is a non neutral type ‘and
Ztls blased toward_modcrn 1nput usage and less labor—r,
1nten51ve productlon technlques

N

3. That there_are-ex1st1ng,resource ‘use inefficiencies 1in

‘";both Higthielding Varieties (H¥V’s)_and'Non—High“Yieldf :

v 1ng Varletles (NHYV s).

4. .That rlce farms in East Indonesra exhlblt constant
: & . :

vrﬁ

‘hreturns to scale 1rrespect1ve of the tedhnology employed
| | The ch01ce of varlables 1n the hypothe51zed produc—'
v”f:tlon relatlonshlpé 1s based on: the theory of productlon and
’*ayprlarl_knowledge of the factors Wthh appear to affect

'ricefprOduction in the study area. The ba31c model 1s

:Y boxlblxzbz. b3 b“ bsX beexp UL{'

,‘ -

-'The varlables X1 to Xe in the equatlon are land human labor,

‘bullock labor,_fertlllzer, other current 1nputs, and capltal

*3. . . B .- . ‘», ) ,' . /> -
’flow; respectlvely."' ‘ B . o

102
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¢

A Cobb—Douglas production model isﬁsmployed and the
analysis is conducted at three’leVels.> |
1) Redional, |
2) Provincial;
3) Temporal

Con51stent w1th the hypotheses the analysis'at each level

N,
:focused on factor use, resource use. eff1c1ency, and returns

-
¥

to scale. . -

The resultlng emplrlcal estlmates 1ndzcate that land
_fertlllzer, and - other current 1nputs (seed pest1c1des, and
1rr1gat1on fees) are statlstlcally_significant'in almoSt;

'every regre551on In conStrast human labor, bullock Tabor

‘and capltal flow are 51gn1f1cant in only a few regre551ons

'The 1mpact of these 1nputs varles between provinces and

’
[

varletles The varlables 1ncluded 1n the equatlons accounuﬁ

i.for .80 to .91 of total explalned varlatlon 1n the estlmated

"productlon rclatlonshlps

S IS N e,

The nature of the recent technologlcdl change ;n

:rlce productlon isg examlned by looklng at the relatlvc out—

/

-t'put elastlcltles for the respectlve sample farms (H&V s

S versus NHYV s) The results 1ndlcate that the HYV s - coef—

s

g

o0

. .

.uf1c1ents are, 81gn1f1cantly hlgher than NHYV s coeff1c1ents. i'i‘

L
i a3

‘From thlS result, 1t waSQalso pos51ble to conclude that non—'

:;neutral technologlcal change 1s 1n progress - Wlth the Shlft ;ﬁ‘

@from NHYV s to HYV s, there is an apparent Shlft toward a
:ehrelatlvely more capltal 1nten51ve technology,,a shlft whlch

«'encourages the use of fertlllzers, land and other cuErent



[

inputs and discourages the use of labor. hThe adoption of

{

the HYV's has»shifted‘the production function non-neutrally
upward,r’

The analysis of resource use efficiency'shows vary—‘
) o \,. S O AR o
ing tendencies for different groups of growers NHYV‘S

. v

growelpa for example, appear eff1c1ent in allocatlng labor’:
resources but less eff1c1ent W1th other resources However;
all growers have apparently falled to allocate land ferti-

llzer, and other currcnt 1nputs ef£1c1ently. The use of :

some }nputs appears to be in excess of the optlmum level 1n‘

8

a fewllnstances, partlcularly Ballxv In most cases,’howeverr

‘_r_

s : /

o S /
‘~HYV s growers spend more r modern 1nputs per heq?
tare than the NHYV sfgrowers. fThe,employment of 1abor 7

capltal 1nputs are seemlng}y under- estlmated R i”\;ff'

varles among groups of growers among prov1nces LesSﬁhuman ‘

f,labor employment relatlve to output is: 1ndlcated on

-Ball and Nusa Tenggara Tlmur, and less bullock labor on HYV%;

ERTEN v

1n Nusa Tenggara Barat.w

The analy51s of farm scale 1ndlcates that eastern

J ‘ .
Ind’hesran farmers generally eXhlblt constant returns to:

®©

104
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L o - Conclusions -
i .
Lo - °

The study’ data enable the follow1ng conclu51ons “to

be déawn ('

[

.

,'l The statlstlcally and economlcally 31gn1f1cant dlffer*

ences in the fundamental role of land
™

fertlllzer, other

~

: ;;//carreht 1nputs, capltal flow, and labor (1ncludlng
o bullock labor) between NHYV's versus HYV S satlsfy

a prlorl expectatlons in Nusa Tenggara Barat and Nusa

Tenggara Tlmur By and large, the role of capltal

1nputs (1nclud1ng land) 1ncreases in 1mportance\§tth the

1ntroductlon of HYV!

The - snlft lS con51derable.

?

| Moreover,lthe explanatory power of. the varlables con-

105

51dered is generally better for the HYV's than 1t is for

) 1

the NHYV 5. \*S;T.fﬁ

°

) 2.¢ In the case of Ba11 several parameter estlmates‘%re

o contrary to a prlorl expectatlons ' The output elasti-

o {

>;c1ty of land approaches (or exceeds) u

nlty, the output

.]i~ elast1c1ty of labor lS unstable, and the 1mpact of addl—’
N

t;onal current 1nputs 1s negatlve The role of capltal

: appears to decllne w1th the Shlft to HYV'

3

pal lnputs in. the productlon of both HYV's and NHYV's.

Labor, anlmal power, and capltal flows

as 1mpor£ant

»{4,? There is a. dlStlnCt Shlft 1n the 1nput

Shlp as farmers Shlft from NYYV S to HYV'

' are used more 1ntens1vely and there ‘is

[

e

are not generally

—output relatlon-‘
Most 1nputs

a modest Shlft

. ‘\\

X

-

B N ! . ‘\
3. Land fertlllzer,'and other current expenses are pr1nc1—'_:

s

L



towards land and Other capital inp ts. That is

'fthrs non-neu ral Shlft in favor of capltal is being
‘ &5

,neutrallzed by the more 1nten51ve use of all factors of

' n'_e

_the

HYV's techndlogy is’ modestly biased a tﬁlabor but

5

<

productlon \k '
The 1nter temporal comparlson pnmndes litkle addltlonal o

1nformatlon regardlng the nature of the technologlcal
change whlch 1s taklng place. As 1nd1cated above,hnon~

ral technologlcal change is occurlng as farmers Shlft

. from NHYV s to HYV S. " This shift is suggestéd by the.

=z
1ntra year dlfferences in both “the constant term and the

7 Y

%

‘respectlve output elast1c1t1es, rather than by year- to- .

_year dlfferences over . the two year tlme span. »

The lnput output relatlonshlps for 1rr1gated rlce rn

D

' East Indone81a are unlque to. each varlety and prov1nce

n o

in the reglon. Each season is alSo characterlzed by a’

unlque 1nput output r\latlonshlp

{

Resources ‘are used relatlvely 1nefflc1ently Generally,.v

‘Capltal 1nputs (1nclud1ng.land- are under utlllzed

',“labor 1nputs (1nclud1ng bullock labor) ‘are over- utlllzed

[V

.";Theéé apparent dlfferences may well be due to.' data

. deff1c1en%1es, rlsk and uncertalnty, 1nput supply con-'

stralnts, soc1al cultural ,and 1nst1tutlonal constralnts;

or other unldentlfled characterlstlcs of the reglon._;

vConstant returns to scale generally characterlze agrl-_

culture 1n East Indonesra, 1rrespect1ve of the locatlon

A3

or technology employed ":. o y_f _,pp@

‘e




Policy Implications

Knowledge of the parameters of the techn1cal rela-
thnShlpS which determine’ resource allocatlon ‘in agrlculture

would be extremely useful in de51gn1ng a natlonal strategy

J

to achleve 1ncreases in agrlcultural output. However,,lt‘ls

[

changes in r1ce productlon in terms of the changes 1n the'

A\effectlve area planted and changes in yleld.

Some 1mp11catlons for pollcy which can be derlved

from the results of the study are:

°
-

1. The 81gn1flcant upward Shlft in. the productlon functlon

by u51ng HYV's instead of NHYV's suggests that hlgher

the rate ,expan51on of" the(

N

,tateq,by augmentlng the "package" of modern rnputs, such

'poss1ble.to summarize the many factors whlch'contribute to

)

ction and product1v1ty are attalnable by enhanc1ng

ﬁYV s.. ThlS can be'fa0111—v

- as fertlllzer, pest1c1des,,etc., w1th more 1nten51ve‘

exten31on serv1ces and 1mprovement of 1rrlgatlon

ffa01llt1es el "“A-' /‘
“ . .‘ . AN . ) 01 ./Q

‘scale %revall mEast IndoneSJ.an agrlculture.- ThlS flndlng

*ﬁlmplles that a one percent 1ncrease in the use of all

| factors of productlon w1ll also cause output to 1ncrease~.o"‘

/ L
- !
1
L de
-

by approx1mately one percent

3. The analy51s of resource use efflcrency 1nd1cates a
’ - E R

-1number of 1nefflclencﬁexbin the use" of factor 1nputs for,;

"} rlce productlon 1n East. Indone81a.g ThlS 1mp11es that a

-reallocatlon of resources couid have a 31gnrf1cant

>

The emplrlcal eV1dence suggests that constant,returns to'

107

S

x3



. " ; 108

impact on production. However, the improvement of the-

- quality of factors of productﬂxl,specifically the @ider

v/ -
use of HYV's, se —t0be_a more approprlate strategy for

increasing rice production i East Indone51a

The increase in expendit' es for the new rice techno—
logy sho&s an 1ncrea51n awar‘n\fs %f East Indonesian
farmers of the 1mportance\0f adoptlng modern inputs.

The increase in the mean expenditures for modérn inputs
seem Ee be the result of a "package" of modern inputs
available‘to fafmersr AMaking availaﬁle low-cost inputs
at Fhe'farﬁ level encbgraées adoption of new rice tech-

nology. However, the extent to which production gains

!

R ‘«jd'ﬁ:‘"
resolved by data presented here.

have begn due to good programs or good weather is not

The new fice technology is responsive to reliable water
sUpplies. Thus,‘a development of irrigation systems is
a prerequisite to the introduction and appiibation of
modern rice ﬁechnology and’ to increased land productivity.
The further impro&ement in irrigation may also create
the potential for an addltl%ggﬁﬁbrop -

The ex1stence of an excess labor supply 1is indlcated by
its negatlve or low marginal productlv1ty. The negative
marginal éroductivityng human labor may be due to the
fixity ofvfamily‘labor'and land tenure. In this situa-
tion, farmers actually purchase a large proportion of
their own product through their labor. P&ssible meaas

to. resolve this problem include opehing up new land for



\‘\.. .

) ’
agriculture, and the accompa‘fing development of more
4 -

irrigation facilities.

- The negative human labor éoefficients may also be the .
result of over-estimating labgg use. This and related
data-based explanations suggest carevis needéd in policy
prescript%g? and that significant pay—offé may exist to

further ref;nements of data'concerning input ﬂsage and

costs of inputs.

a

+

Need for Future Research

o

Considerable empirical work has been done on produc—
tion function .estimatées for developing countries. Most of
these studies focus on the analysis of factor use, techno-
logical Change, resource use éfficiehcies, and return to

' - Y
scale. The étudies are.mostly local in nature, thus cannot
be used as repréé;;%EEive gé the countryxa; a whole.

In‘a‘coun%g; likg Indonesia, which is predominantly
agriculturél with rice as a staplevfood, frequent assess-—~
ments of factor use‘bofh at the farm level and on experi-
mentai stations are recommended. Such‘exerciées require
reliable empiric?lfﬁnowledge abqﬁt the degree of résponsive-
ness of particuiér input factérs. Such’information can also
a$sist in assessing the extent to which production gains are

?
due to weather or to tHe effectiveness of a variety of

préduction—oriented public programs. -
In short, a need for further research along the

lines of this study is suggested. To capture the témporal
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shift of p}oduction relationships.it is suggested that
future research: (a) employ sample data for a longer time
frame; and (b) introduce climate and othef eﬁvironmental
factors inté the analyéis. Howéver, é cleérly defined
framework is needed to minimize the effect of sample data
errors and biases, due to the respbnse of samplg fgrmers or

(e}

to enumerators. 8
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Appendlx A.2,1°
v, Balance of Trade in Indone51a, 1950£%975
& R - (UL S '$1 million) !

Including oil | . ‘ gxciusihg 0il

" Year : : — - _
:  Export Import Balarce Export ~Import Balance

+.245.
o4+ 271,
- 155,
.~ 6.
+ 56
+ 158,
- 128.
- 68,
- 8.
| 436.6  + 208.
©551.9 - .+ 68.

652, 4
1
1
2
4
0
7
2
3
6
9

746.6° < 219.
.
8
6
1
2
6
7
8
8
4
4

1106.
743,
635,
639.
729.
670.
651,
475,
. 645,

1950 799.7  439.0  + 360.7
1951  1290.9  870.8 420.
934.3°  947.8 - 13.
840.2  764.7 75.
866.5  629.3 237.
945.5  631.1  + 314.:
926.2  860.1 +. 66.

| ~954.4 . 803.3 . + 151.

1958 790.7 . 544.1 246.

1959 931.0  451.9  + 449.
1960 840.8  577.7 + 263.1  620.
1961  788.2 - 796.2 -~ .8.0. . 527

7 407.
1
5
5
2
4
1
1
6
1
1
0
1962 663.7  647.0 + 16.7 447,
. L
3
0
0
2
9
0
6
:
0
7
4
7

835,
898

712.

583.
571.

799.

- 720.

484.

S

WO i Y O U O

+ O+ 4+ o+ o+ + o+
(&) ]
e

-1
.

.H\i'_‘\o ROV N ol @ N o W T o W oW

. 608.0 - 160.
| 489.8 - 6o.
671.6. - 213.
682.1 - - 246.
Us19.2 - 43,
© 636.6 - 210.
709.7 - 276.
. 769.8 - 299.
986.8 - 325,
1082.4 - 326.
1 1531.4 - 666.
 2685.3 . -1083,
365849 ~°—1444ibif'
>§2516f3*"—2724.6a4u

1963 . 697.8  521.4 176.4  429.
1964 724.2 0 679.9  + 44.3 457,
1965 707.7 . 694.7  + 13.0. 435
1966 - 678.7 526.7 475,
1967 . 665.4 ,‘ﬁczé;z' 2 425,
1968 730.7  715.8 - 14.9 433,
1969 - 853.7  700.7 -+ 73.0 . 470.
1970  1108.1  1001.5 - 106.6  66L.
1971 1233.6 ©1102.8 + 130.8 755,
1972 ©1777.7. 1561.7 + 216.0 864,
1973 3210.0  2729.1 .+ 481.7 ' 1602.
1974 7426.3  3841.9  +3584.4  2214.
Y1975 7102.5 *‘476958 f +23327'k.11791.

o

152.
216.2

EH o 4+ 4 F

t

o+
N,co o ;o“m 00 O O T W~ 0 OV ,\|: o N L

 ‘Source: Biro Pusat Statistik, Statistical Pocket Book of
' Indone51a, Jakarta, 1976 p 175 :
incoresia
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o o dix A.2.2

~ oo Bppendix B.2.2

Petroleum Exports, Indonesia ™._ ‘
1965 - 1974 < N

Year . ~ Quantity ~ Value
REEE (000 ton) (millidn»U;S.‘s)

1965 13,100.3 . T175.2

: 1078 L T lddee

144900.5 S 1924
o wo,7045 0 2886
25,564.6 o 333000 0
| 31,038%.4  ' J;-}'7 °40&};
.34},0221."4 Snmt 4.'41_'.;
40,7066 BRCEEI
49,4381 . ¢ 1l-1,38215 T

54,634.8  4,680.3

"V’If@SQurcé:f GQQernménQLQf"Indonésié;‘Staﬁisticai
. . Year Book, 1975, Jakarta 1976, Table '
~XT.1.21, p. 729. . el T

e a_-” ’ . _‘ : . o . - L ¢s
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',Appendix A.2.3 o ////’"f\ |

~ Area, Productidn; and Yield of Rice y
in Indonesia, 1968 - 1975 , =

e

. Harvested R :
: *Area - ' . Yield .  Production
Year rad (000 ha) (ton/ha) (000 tons)

.45 11,666 -

.54 12,353 B
.62 ' 13,451 S
65 13,723 .
67 - 13,182

.74 . 14,607

.81 . 15,452

.@%__ v, 15}5193"' o

1968 < 8,021
is69 8,014
‘1970 8,135 .
21971 . .8,324
1972 7,897
1973 8,403
1974 . 8,537
1975 © 8,620 .

B L W

' Average

v Annual e 1;2% ' ,‘ 3;3% , 3\ | 4,8%
Increase . - L : T

N B Lot C

~1Sdurce: 'Adop%éd.frbm~Biro ﬁusat'Statiétik,
: ' Statistical Pocket Book, Indonesia, -
Jakarta, various years.,K L
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a A@pendix A.2.4

AVailabilifyfof Rice, Populatibn»and Price
of Rice in Indonesia, 1968 - 1975 -

4

Ly

.v'.'

[N

Year

:Productiohl
and Imports.

(000 tons)

Population
(000)

: Per Caplta

Avallablllty
(kgs)

-

Priag

(Rps/

kg)

1968
- 1969

1970

1971

. 1972
1973
1974

1975

12,152
12;591,
13,775

13,843

13,517
lé;@?Ol

16,584

16,211“;»

. \\\

114,880

112,348

117746§

'.120 149

;123 115

1265088

129,083

132;104”

108.2
"109.6°
P
j_117 .30

115.2
110.0-

131.1

715;122;7f~}

P60

128.5

. 12.40

36.90

,‘_

" 42.60

©40.80

* 49,90

3 -

81.70

‘Sburce

= = 3 —— =
Ber Pusat Statlstlk, Statlstlcal Pocket Book o

Jakarta, varlous years

Py

121

‘{f98,307;j;r‘
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Appendix A.2.5

Recommended Bimas Credit Package

1975.

@

Indonesia, Selected Years P
Input QuantityHYV Value QuantityNHYV Value
Wet. Season 1971-721 (Rph) i kind (Rph)
urea fertilizer 200 kgs. . 5,320 100 kgs. 2,660
TSP fertilizer 45 kgs. 1,200 35 kgs. . 990
insecticide - 2 liters 2,350 2 liters 2,350
zinc phosphide 100 kgs. 50 100 kgs. 50
total = 8,920 ~ 6,050
S ; o in cash '
sprayer rent — 7 0 - 600
seeds R 1,000 - 0
intensification cost — 3,500 _— 3,500
total — 5,100 ~— 4,100
total credit - 14,020 ~ 10,150
Wet Season l974—752
seed . . 25 kgs. 1,000 - -
urea fertilizer 200 kgs. 16,000 150 kgs.~ 12,000
TSP fertilizer 100 kgs. ' 8,000 75 kgs. - 6,000
insecticides 2 liters 1,800 2 liters 1,800
spraying | " 2,000 fh,ifva 2,000
cost of living 3,000 . 7 ) 3,000
' total credit 31,000 25,800
i
1.0

T.R.R.I., Change in Rice Farming in Selected Areas of Asia,
The I.R.R.I., 1975, p. 190. .

| 2Department of Agriculture of Indonesia, Unpublished paper,
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Appendix A.2.6

Agricultural Production in Indonesia, 1973 - 1975

(000 tons)
Percentage Change
Commodity 1973 19742 1975 <« 1973-4 1974-5
Main Foods :
Rice 14,607 15,276 15,342 4.6 0.4
Maize 3,690 3,011 2,638 -18.4 -12.4
Cassava 11,186 -13,031 12,323 16.5 -5.4
Sweet Potatoes 2,387 2,469 2,478 3.4 0.4 ,
Soybeans 541 589 © 563 8.9 -4.4
Peanuts 290 307 330 5.9 7.5
Other Foods ‘ . ‘ /
Fish - sea 886 949 994 7.1 4.7
- inland 393 395 403 0.5 2.0
Meat ‘ 379 403 433 6.3 7.6
Eggs ' 81 98 126 21.0 28.4
Milkb 35 57 51 . 63.0 -10.9
Vegetables 2,259 2,579 2,015 12.4 -2179
Fruit 4,249 5,179 5,169 21.9 -0.2
Other Crops c .
Rubber » 845 818 - 823 . -3.2 0.6
“Palm 0il 289* 347 374 20.1 7.8
Copra 1,337, 1,422 1,461 15.0 2.7
Coffee 150 158 159 5.3 0.6 °
Tea . 67 65 74.5 -3.0 - 14.6
Cloves - 22 15 16.1 -31.8 7.3
Pepper R 29 27 27 . -6.9 - 0
Tobacco 80 n.a. n.a.  n.a. n.a.
Sugar ' 1,009 1,210 1,257 19.9 3.9
Cotton * 2.7 6.7 5.2 14.8° -22.4
TeakwoodC 276 620 660 -8.3 ° 6.5
Jungle wood€ 25,124 22,660 18,330 -9.8 1/ —l9nl
i
a . .

Revised
Thousand Litres

¢ Thousand m3

Source: Calculated from Statistical Pocket Book of
Indonesia, Jakarta, 1976.
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Appendix A.2.7

Size Distribution of Farms, -
Indonesia, 1973

Percentage of Farms by Size (hectare)

| : - Less than =~ 0.5 = 1.0 5.0 and _
Region - 0.5 to 1.0 . to 5.0 over \ " Total’
Java C 57.42 24.82  17.30 0.46 . 100.00
Sumatra ' 28.80 26.04  41.88 3.27  100.00
Kalimantan | 22.07 20.70  43.33 13.8¢  100.00
sulawesi ~  25.44  24.45 - 46.70 3.42  100.00
Other Tdlands  31.10 23.33  41.70 3.8 ©100.00
Average . 45.64 24.73, 27;49 ©2.14  100.00

Source: Anne Booth'ahd R.M. Sundrum, "The 1973 Agricultufal
' Census," BIES, Vol. III (July -1976):.94.
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APPENDIX B
LITERATURE REVIEW

I

Introduction B Q\\\\ _
® o . . o

'Considerable research has already been devoted to a
socio-economic‘evaantiOn of the new rice technology in ”
'Asial The general impact‘of the "green revolution" in'the
‘thirduworld is well docnmented by Sen.l‘ Yet, desplte its
‘apparent success, .a number of questions are Stlll unresolved
For example, a whole host of quest;ons relate-to,the farm
prodnction characteristics-ofAthe new HYV‘s in_outlYing
regions. lAre they more susceptible to'diseases and_pests?:

,Or with less potential factor‘snbstitutlon,‘ls»thewfarmer‘ ‘ AN ®
subject to more rlsk w1th HYV's? _More riskrcould also redncef |
resource eff1c1ency levels. - - i o

Nor is it readlly apparent how thlS new technology
has‘altered relatlve factor use. Has 1t been blased to—;
wards elther capltal or labo{’ Or, 1n other words, have thev'
HYV's actually contrlbuted to the out—mlgratlon from agrl—
-culture? - ‘v | | »

In addltlon, unlque demand characterlstlcs for HYV! s

may also affect farm v1ab111ty For example, ;f»graln .“” e

s, sen, Reaping the Green Revolution, - (New Delhi:
,Tata McGraw -Hill: Publlshlng Co., 1975) ST

126
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quality ls»inferior, how does this ultimately affect pro-
.ducers,of'HYV's9 And flnally, one major concern has been
the poss1b111ty that HYV's beneflt larger farmers relatlvely
more than smaller farmers. Because larger farmers generally
have greater access to capltal thelr capacity to explort
the beneflts of- HYV s would seemlngly be someWhat greater
‘Furthermore, 1f the technology is more appllcable to larger:
._unlts, larger farm unlts would become more prevalent,
adversely affectlngytradltlonal land,tenure»patternsr
| In fact,.social,tension-has increased"in‘some parts
of the'thlrd world-becauSe.ofpwidening income.dis;aritles”
,between regions ;nd between'groups.within regions. Has'the
: spread of HYV's actually contrlbuted to thlS undes1rable;t'
vsoc1al phenomena’l‘ | | |
~In short, a number of spec1f1c 1ssues are of partl—_
~"’-icular relevance w1th respect to the present study |
11;‘ How has the new technology affected aggregate productlon
| 1n tradltlonal agrlculture”2
2.'jHas real farmblncome 1ncreased and has the‘lncome dls—_}h
trlbutlon become more or less equal as a consequence of
d:l»adoptlng the new technology° .‘. | “
3.'.What is the nature and magnltuderof‘the Shlfts ln the

ﬁzproductlon functlon? ‘Has technologlcal change a; the.'

1Sén;'op”cit'v p. 3..

i 2Tradltlonal agrlculture is farmlng based wholly :

- upon ‘the kinds of factors of production that have been,-

used by farmers for generatlons See T.W. Schultz, Trans- .

. forming Tradltlonal Agrlculture, (New“quen;;yYale]Uniyerfi
”51ty Press, 1964), P. 3 ' S T I
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farm,levelfbeen néutral;'orhhas‘it_been biased toWards
, either labor or capital? | |
'-4;_.Aré the adoptionshof the new techhology‘more effiCient 8

in allocating their scarce.resources'than the non—‘
v.adopters; )
hS. What are the consequences of the new technology with

respect to farm scale,Aand does farm srze change as a"'
»consequence of the new technology'>
The prlmary purpose of the follow1ng discu551onvls;

to 1dent1fy some of the pr1n01pal studles conducted in Less

-Developed Countrles wthh have addressed one or more of

 these issues.
'PrOduct}on Characteristics

There does not seem to be much doubt that productlon_

1evels are much hlgher w1th HYV s than they are w1th tradl—ﬂ'v

"::tlonal varletles.k For example, Parthsarathy and Prasad

’ffound 1n a study of rlce productlon in- Andhara Pradesh

'*fIndla, that durlng the wet season 1971 72 and the dry season

";t1972 the productlv1ty of HYV s was substantlally hlgher than ,'%.

7_1ocal varletles The yleld of HYV s averaged about 32 5
'.gpercent more: durlng the wet season and 82 percent more :
’ . ; 0

s i

'~;fhdur1ng the dry—season,‘ﬂsf'

: v g, ParthSarathy and p.s. Prasad, "Response to and :
Impact of H.Y.V. Rice Accordlng to Land Size’ ‘and Tenure in a

. Delta Vlllage Andhara Pradesh Indla," Developlng Economlcs,
‘Volume 12(1), (1974): 182 198 - - .




Flve years after the IRRI (Internatlonal Rlce

'Research InStltute) was establlshed Barker and Qulntanall

conducted a survey on IR8 r1ce varletles in Laguna, ' S

/,,

Phlllpplnes At the farm level they concluded that the

.‘yleld of IR8 varletles averaged 4.8 tonnes, whlle local

-4

Jvarletles averaged only 2.4 tonnes per hectare

Those results have also been supported by Evenson 52

_ cross- sectlonal study of 12 A31an and Middle- Eastern coun—'

trles durlng 1948 7l ThlS study reafflrms that the HYV S

r'

have contrlbuted 81gn1flcantly to 1ncreased productlon and“

‘_product1v1ty 1n the Less Developed Countrles durlng the‘

last two decades Yet ‘the author is also careful to p01ntf

'out that most of the studles are local 1n nature and thus,' |
'cannot be used to assess the relatlve advantages of HYV s ‘

_for entlre reglons or countrles

..."_ ’ T

':IncomerChangésjd

A number of reglonal studles have also been con—-~

*ducted to ascertaln the real 1mpact of the HYV s on farmers'

I : I

>fnet 1ncomes and 1ts dlstrlbutlon amonglfactors of productlon
'f'For example, Barker and Qulntana,3 in a Phlllpplne study,‘d=”
“'hjconcluded that the net value of HYV s to the farmer ranged

»from 895 to l 109 pesos for the respectlve varletles

lRandolf Barker and E U. Qulntana,_ Studles of Re—b

”;‘turns and Costs for Local and High- Yleldlng Rice Varletles,'
i_The Phlllpplnes Economlc Journal Vol. 7(2), 1968 '155.:'

: -_2R Evenson,'"The Green Revolutlon 1n Recent Develop-A
- Wment Experience, " American Journal of Agrlcultural Economlcs,-;
- Voly ”56(2),,(May 1974) _ 387 -394. - e

3Barker and Qulntana, op cit. p,w156. ’
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This, of course, suggests that the net'Value Marginal

.°'Product of the new technology is hlgher than that of the old
'technology The study by Tjateral for the perlod l970 72'
:for Indonesra, for example, 1nd1cated that HYV s of rlce
_gave a gross return of Rp 2 955 for every Rp l 000 spent
on productlon compared to Rp 2, 590.for NHYV s..
| Slmllar results were obtalned by Bhatl2 wrth respect

pto hlgh yleldlng rlce varletles in MalaySla. The study 1s.
: devoted to a comparlson of "contlnuous and'"dlscontlnuous
"yplantrngs of HYV' s (IR 5) . Bhatl found that contlnuous
‘use of HYV s ylelded M$ 1, 244 per hectare whereas dlscon—
ftlnuous use. ylelded only M$ 647 per hectare.g’

| Sujono3 sed data from sample farmers 1n elght

'bv1llages in. central Java durlng 1968 69 and 1973 74,'and

“w"concluded that due to ‘the 1ncreaslng adoptlon of the new

]1paddy productlon technology, average farm 1ncome 1ncreased,
'1ncome 1nequa11t1es were reduced and a. number of employment

"A>opportun1t1es were generated ,
' . e

130 ¢

T
Slmllarly, a study by/choura51a and Slngh4vin[1ndﬂa,’Lry'”

b

lI Wayan Tjatera,’VImpact of ‘New Rice Varletles on FE

"Farmers' Incomes  in Indonesra,"’Term Paper, In L. Bauer

(Instructor),‘Advanced Farm and Ranch Management (January'~:'-

':_Aprll 1979):  I83.

2U N Bhatl,’"Use of ngh Yleldlng Rlce Varletles

fln Malay51a," Develop}ng Economlcs, Volume l3(2), (Tokyo, heh»»”'

1975): 187-207.

s _ 3Irlan Sogono, “Growth and Dlstrlbutlonal Changes of
’,Income in Paddy Farms in Central Java, 1968-74, " Bulletin of

”f{mIndone51an Economic Studres, Vol. 12(2), (July 1976) 80 89

o o 4R R..Chourasxa and V N. Slngh ~"Econom1cs of Local
'fand ngh Yleldlng Varletles of: Eaddy and Wheat in Panagar
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in 1968;69, shOwed_that net‘returns.for-ﬁYVls were.about"‘
225 oercent higher,than for_local varietlesQ At the same
_time, it is evident that a speciflc'technologv‘canfonlybbet

' sUCcessfully applled ln.a7speciflc environment “The HYV's,
vffor example,'cannot be introduced successfully where 1rr1ga—
ktlon fac111t1es are poor or- water supply is not adequately

: controlled. ,Thls,‘of course, 1mplles that the new: techno—'
lOgy glves great advantages to partlcular reglons or farmers~ |
tho, in some cases; are already relatlvely favored :'1n thls
;case, one should reallze that the . unequal ‘access to.techno—
lOgY’1mprovement;1s;not:§&amarllv dne to the technolOgy.
adoption.procesg'hut rather‘to:theltechnologybdevelopment

" _'process.’ o
: Market 1mperfectlons also restrwct access of Small

A

lpeasants to many factor markets,lnotably credlt 1 Landlords,
’:ton the other hand can easlly obtaln caoltal.ln the organlzed
1:cred1t market and have ready access to Commerc1al Banks out—-
‘k51de the farmlng locallty However,'small farmers turn to :
’hmoney lenders who charge hlgh 1nterest rates.because of thetﬁ:"

‘rlsks of default and lack of collateral Wlth some excep—‘

.it;ons, government credlt 1nst1tutlons, as well as. 1nterna—

e
whad

*7ftlonal flnanc1al 1nst1tutlons, have generally been regarded" At

'as-less sympathetlc_to small~farmers.> For example, in a

“kl,descripthefanaIYSisvofjthe economic_and soc;alaeffectsjoff:

- Vlllage of Malay Pradesh " lndian'JournallOf‘Agric&ltural
EEQEEE&EE:vVOlume 27(1) (January—March 1972) 93-98.
1.

IRRI Change in Rlce Farmlng in Selected Areas of'ﬁ”

'f3lASia, (Los Banos, Phlllpplnes, l§75)
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'year to—year dlfferences 1n farm 1ncome 1nequallty, and

l‘farm 1ncome dlsparltles in the dlStrlCt.

:.ld(representlng the pre green revolutlon condltlons) and

S T o 132

o

- the new technology in a delta v1llage, Andhra Pradesh

Indla, Parthasarathy and Prasad 1 reported that (a) . there

' was no ev1dence of reduced concentratlon of land durlng the‘

perlod 1964 -1965 and l97l 1972 and (b) although there was -

very llttle ev1dence that the level of living of smaller
farmers had deterlorated the relatlve income dlstrlbutlon

appeared to‘havevworsened

t-Katar Singh2 analysed the Allgargh farmlng dlStrlCt

. of Uttar Pradesh Indla, however, and concluded that
’ _(a) 1n the perlod of 1963~ 64 to 1968 69 - there was a;decline‘f
» ~in farméﬁncome 1nequallty in the dlStrlCt (b) the new

v'agrlcultural techétlﬁgy had a- 51gn1f1cant 1mpact ‘on

2

‘(c) the average farm 1ncome was negatlvely correlated w1th e

>

Slmllarly, Johl3 xaaned changes in’ agrlcultural

employment 1n Pubjab State, Indla, bethJ l956 66

"'*1970 71 and concluded that the proportlon Of farmers

lParthsarathy and Prasad, op c1t., pp 182 198 :fi'_.', '

2K Slngh '"The,Impact of: New Agrlcultural Techno—_

xlogy.on Farm Income- Distribution.in. the Aligarph District
L of- Uttar Pradesh " Indian Journal of Agrlcultural Economlcs,'~
’*_Volume 28(2) (Aprll June 1973): l 11, T,

: 3S S Johl "Galns of. the Green Revolutlon How
They Have been Shared 1n Punijab," The Journal of Development

. §§gggg§, vOlume ll(3) (Aprll 1975) l78 189
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jups has., decllned and a large percentage of

fﬁup the ladder .The' green reyolutlon, under

paritie]

)

mactual-{
o fnsonlkalso'rehorted'that'the totalvlncome'of all
'.},.a'c'grlc:'ult"‘i 1 households moved slightly towards a more equal
'dlstrlbutlrn betweenfl965 66 and ;1970- -71 in Tanjavur 'd
: e ©

‘Dlstrlcty‘ th India. However, the change was marglnal

N

‘ and could e‘con51dered a‘majorlshlft.

A

regardlng\the,lmpact of the new seeds 1n Bangladesh

133

‘Employlgg a’ llnear programmlng technlqg%} he predlcted that .

,"1nev1table 1mbalances in class and: reglonal access. to -

"'scarce 1nputs¥w111 accelerate on g01ng processes of land

'”-agglomeratlon and add to the vast pool of the landless -

fvproletarlatjfilfﬁfi_f‘f'§vr "”f‘»i :"-'*glfiéj :;i:-,f;

<

lC G Swenson,_"The Dlstrlbutlon of Beneflts from

e Increased Rice Production in’ Tanjavur DlStrlCt “South’” Indlaff-'g

F'T"Indlan Journal of Agrlcultural Economlcs, Volume 3(1),

(January—March l976) l 22, L - 'h“ }v*VE

T 2D V. Smlth,'"New Seeds ‘and’ Income Dlstrlbutlon ln
: Bangladesh " The Journal of" Devélopment Studles" Volume ll

(2), (January T975) 1@2 s
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'Accordlngly, Sldhu p01nts out that the "green revolutlon"-v“

O

Technological Change

~One study dealingtwith the evaluation of’the‘nature and mag—”_

nltude of ShlftS in the productlon functlon from the old to
tf//te

HYV' S was conducted by Sldhu l, He made a’ separate es

of . the Cobb Douglas productlon functlon for old and new

wheat’ varieties in Indlan Punjab : After testlng the equal—

}lty of the coeff1c1ents of the two regre551ons us1ng

covarlance analysms, he concluded that the technlcal change

had been neutral 1n character. The output elast1c1tles w1th
respect to varlous 1nputs were the same in separate regres—

'51ons ford&%m(ﬂd.aninewxdmat However, he found that the

A

Jlntercept term for ‘new wheat was - hlgher by some 22, 85 per— '

'.\»

~vcent Thzs apparent shlft 1mplled4that these new wheat

, \Varletles SJmply ga\Ve relatlvely more output per unlt of 1nput 2

\(
N,

i \

‘:'has been able to absorb labor because of aggregate produc—

’ %

’ﬂtlon 1nc§eases, desplte 1ts 1ncreased use of capltal _The?"

,accurate assessment of technologlcal change however,'ls

‘-r;genepally dependent on both the form of the productlon func—

»_Productlon in Indian Punjab‘" American’ Journal of Agricul- -
L tural Economlcs, Volume 56(2) (May 1974) 217 228 i

_nlques used e

-‘5 ;? £

fhtlon employed and the sen31tlv1ty of the estlmatlng tech—

o

vhlS Sf Sldhu, "Economlcs of Technlcaquhange in Wheat

2See also Murray Brown, On the Theory and Measure—”'

‘jment on Technologlcal Change, (Cambrldge Cambrldge Un;— .

vtfver51ty Press, 1966), P 39 ENC IR .n“:“ ”aui--%_fv'd

3

How has the green revolution affected labor use?

134

]

Jack H te Kloot and Jock R%,Anderson,n"Estlmatlon _hp{““f



Resource.Efflqﬁency D e
. At the same time véjgreat number of Studles have been con-

ducted wthh focus on resource eff1c1ency in agrlculture in

'Less Developed Countrles, most of- Wthh 1nd1cate that only

1

C small 1nefflclen01es are apparent For- example, Salnl,v.in _

Y

’ hlS study of the Uttar Pradesh and Punja?>area of'India,

argues that the 1neff1c1ent use of fert’/lzer is. caused by

L unpredlctable factors such as excessive ralnfall He also

" notes that the MVP of land tends

: decrease as farm 51ze

)’

rncreases. However, w1th respect to the’ MVP of labor, 1t

'Igenerally tended to approx1mate:the ex1st1ng wage rate.‘

S & R
'_ In the m1d flftles, Hopper2 also conducted a study

@

on allocatlve eff1c1ency ln'an eastern Uttar Pradesh Vlllage.y

S f»-.ﬂf

ivThlS earller study also concluded that farmers economlzed

\
l

’=’on thelr scarce resources, that is. to say, they were rela—o_‘j

R

tlvely eff1c1ent . 'L'vfi'fi‘r_l

C A recent study hy Slngh3 in. Ea@tern U tar Pradesh

‘_Indla, for the perlod of 1967 68 also 1nves’1gated e

‘v,}

- B

"of Technologlcal Change in, the Pastoral zone ;{aeVieW'cf”
vaarketlng and Agrlcultural Economiés, VoLume <(
-i(December 1977).: 159 l65 N S

.4)",

SN

1

2W D. Hopper, "Allocatlon Eff1c1ency in a- Tradl-v

“tlonal Indian Agriculture," ‘Journal of Farm- Economlcs, -
.Volume 7(3), (August 1965) 611~ 623 ‘ ~ .

‘ .3

. .-Stale in a Backward Agriculture," Indian Journal of Agrlcul-j_ji
s tural Economlcs, Volume 20(2), (Aprll June l975) 32_46_

R | N .

J. P Slngh "Resource Use Farm Size. and Return to

135.

B G S. Salnl, "Resource Use Eff1c1ency in Agrlculture/“
Indlan Journal of Agrlcultural Economlcs JVolume 24(2), ‘ i
:(Aprll -June. 1969) l l8 ' o

S



A\

‘ ' © 136

resource efficiency and, again, this report indicates that
Jfarmers have been allocating their resources relatively
efficiently, ;¥cept for 4and which was underutilized,~ He
argues, deeVer, that this may be due to economic and tech-
nical uncertainty regarding the weather, ﬁrices and inac-

curate knowledge of production rela%ionships. Similarly,
Meilorl has argued that "...the variation among farmers in \\<
resource use -may simply reflect suggtantial variation in the
costs and retutns to resources énd perhaps inefficiency in

the working éé factor markets rather than inefficigncy in

the internal organization of farms." He also points out
thatithe study of efficiency in resource allocation is

based upon.assumpt%Ons éobcerhing factor costs, output

prices and productivity, which are highly variable and dif-
ficult to determine. Tﬁas‘is particularly true of the cost

of labor in traditional agriculture, which is largely deter-

mined by the. subjective judgement of peasént@farmers.

f

Returh to Scale

Information on returns. to scale for HYV versus HHYV
is somewhat more limited. Srivastava, Ndgadevara and Heady}

used cross-sectional data for Pﬁnjab'in 1967-68 and Uttar

lJ Ww. Mellor, "production Economics and the Modern-
ization of Traditional Agricultures,” The Australian Journal
~of Agricultural Economics, Volume 13(1), (June 1969): 27.

2U K. Srivastava, V. Nagadevara and-E.O. Heady,
"Resource Productivity, Returns to Scale and Farm Size in
Indian Agricplture: Some Recent Evidence," The" ‘Australian
Journal of Agricultural Economlcs, Volume 17(1), (April
1973): 43-53. =
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Praaesh in 1966-67 to tést the hypotheses that constant fe—
turns to scale prevail and that farm»size is iﬁverse;y ‘
related £o both output and farm incomé per hectare.* The
results indicéted, however, decreasing retﬁrns to scale
although“£otal inputs per hecfare did vary inversely with
farm size. At the same time,.farm income pef~hectafeiwas

directly related to farm size in Uttar Pradesh but inversely

related in Tamil-Nadu.
Final Comments

From this brief review, the following features should

be observed: u~ o f

1. The green revolution does have an éffect on farm size.
Lafger farms gée encouraged. However, some studies'argue
that traditional agricultUre ref%ects constant returns
to séale, even after ﬁYV's have been adopted.

2. In general, HYV's‘have a positive effect on farm income;

-]

_although thisimay or may not improve the regional farm
income‘distfibution,

3. There has.been a shift in the productioﬁ function with -
the introduction of the new technology‘in traditioﬁal
agriculture. This shift has been faffly neutral, imply-
ing an¥in¢réase in the use of «both capitai and labor as
production is expanded. |

4. Most 6f~the\earlier'studies indicate that’farmers have

used their scarce resources relatively efficiently.

Gross inefficiencies are generally traced to factors
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‘external to the farm organization, e.g. weéther, price

variability, factor supplies, etc.
The Cobb-=Douglas production function has been used in
most of the agrlcultural productlon functlon studies in

LDC s because it ggirly accurately reflects actual

input—output relationships and because it is easy to

| both estimate and interpfet.
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