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: )mm :ﬁrcm ths mwus wmy mmt;ad by the: zudomgim -
- Government for the year 1983/84 wers analysed, Frontisr and .
or&inrxy least square production - functiong were estimated for
savah™ rice produstion by farmers from eight villages in East and
 West Java, The results indicated that farners fron the gans
-~ village, as well as farmers within the same agroclimatic zones of
~ East or West Jm. were m:lmicall}* aﬁficie:m: in: r:tcc pruduction
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'xha mlysis repm:taci 1n this papex: is pm:t: of a mltidiscipmmry :

7 study of zﬂraug]s.~ aninals in Indanesin, 'm»a major speqiw of draughc Sadan

animis me&i are catnle and buffaléu alﬁmugh horsss am used on some

| r#lﬁti‘?’ély liquiﬁ fqm uf qnpix:&'z, aa wall m prw:tding drmghu power,.
In this pppcr we concantmt:a on t:ha last oﬁ these sm&ces because a
" *ujot nbject:i% o£ the xt:udy is to idam::l.fy bxolofgfaal nnd econonfc :

constraints on the use vﬁ animal power and ﬂm faming systems in

;which draught ﬂniulis are }&sad., In att:enpting to 1dent::lfy such

conatraints an isane of:‘ 1ncerest is the technical efficiency with oy

~ which famem use draught pawar in combination with their other inputg :

f!:o produce commdities for smla or consuuption. o

Iechnical efficiency is concerned with the efficiency of the inpm:

w ‘t:o uutp\m ttansﬂamtion, that i.s, he t:echnically effi:cieni. farm‘s

‘ nutput shnuld lie on the envelope curve, ot pmduction curve, which :

‘ traces out. the maximum quanticies of out:p\ & from varying quantities of
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B t:he Gutmr Izlands. 1t is gmemlly ncknwlodged that thes@ animalz} :
- serve my purpnaw on’ ‘the fam such as proviﬂing mat;. beiug «a'~-




v wptim wd tn be wﬂunm ;;unm ‘the. o:mnxton orr P o
strategy of trying to dmprove farmers’ om.e,mmy imder the current .

';"Ij‘tmtuwl&w* In wt&w, of course, xixed m:::atagi‘es imrqlviug bo:bf

; "abmmm* ucw;ru u nigm: Iu dn:iwa fx;ou bioIogicﬂ, or
~,rhaozy.v If t:his hyyathesis vere gupgoxtad then there is no. aiapk :

| z:ha produc

S -ﬁ:mm wde: a given t:achmiogy. o wwfiu mﬁa‘ ¢‘§g&g€ ) nf S
"mltmiwiplimty x&uéamh M: in uznﬁ.\l t:o concantrgtg on mcm& Lo ;
o effit;i.mwy? b@nam & mjm: fumt:ion of biulngical or t@glminazl’
‘ x«unxdx is ta t’hiﬁi: the yrﬁduﬁti&n ﬁqu:iuz; u;mw, If:‘ fimn %ra,’
liy and/or allocatively inafficisnt, the ressarch e

od o be techntcs

‘u:«xch atm yx{:miau ;m often ewloyné.
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m hyput:ham to. ’ba texw& t:hs:efor&, 5.& ﬁm: famexs m:e} e

mwtmﬂy mfﬁicimts in thair ma of itz;mt:l, imp&mng duught powar,

It must, of course, bg xemmimr:ea ‘that any measuzes of tacmwl— .
. ;‘tf‘ﬂciency or imifmﬂ,my are Imm m nbmzmd ﬁr&ﬁ‘i’:&cu mt,f:hin t‘ha |

xme‘xﬁ uf fam ’m tbik nnsa my ars ‘a:chtﬁm uuutc» rn:hw t}mxi

Qm;ams,m of cux:tem: “"3‘“"1*’57 option to be evaluamd. m

hypothuia vas tam:ud uaing farn data frm four vinagea in East; Java
~and - from four vﬂhgcs in W‘eax: Java, Using thase obsgtvations. -
‘ Ptoductim functions wem escfm,te& for vice prqductian. o |

 The difficuit:y in testing for tachniqal afﬁciency is to eatinate L
tion fum:!:ion vhich acaords with the abovewgiVen thaqxetical '

aafm::km ilegmasion mt:hods which use nrdimz:y 1east squaras (OLS)

_wi«th the aswmptiqu of a normally distributed disturbance do not

‘asuaziy 'yrm\ith such a function, 7,“&“5&; a&;v&n&és‘ in the thebzy énd

‘ Allmtiw efficicmy is the degree to which & farmer combines inputs

an ﬁm ‘envelope curve to achieve tha g:eateat fimmcial gain.
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| 2. NECHT STODIES OF X PRODUCTION, 4 .i,’_‘g,_,mmm:zmct i
S t:mf. m mmuy (19323? ﬁWﬁd‘tachniui afﬁtc::umy m

o ;:icq “pmdmtim ?:atwm t;mmi; £atﬂm's md «pw:mt famrs fm: oua el
' 'wmm m East Java. vmg oLs my fitted Cabbwpcmglm p:oduci:ion . ey

fumf:ipnﬁ to ohsemtimm f.xm thqu two gmn;m oﬁ fmxnf sy ,

¢onpu:in$ t'tm ;m:e:cept: mm qt tha m agmaj;qm_ s“mcam amd j} S

mcmxv tcncazmly cm:qu, ﬂm t«mti may have g::nter mhnmn i

rm mun inputn. tlm mum: of knd,

" ,muonﬂ efﬁmxm. wms pignzficantz in cxplaining t!;a variatiou m :

uut:puu t‘ron tcnmt;s* fam Fm: o#narnapatatcd fam 1and m:eq.
~ aniosl ywaz: md masonal effeqts wm found to be signﬁ:‘icmt; in
! exghi,, 'f_
‘ Mac&ulay‘ land mmera generglly hud a ’hig‘hax fimnci.gl fapacity‘ to4
" ”mm&umammms' Lere R

L ﬂaﬁm {1983) st;ud&ad the aifem:s of tmctoxf. .gnina]. and ,namtal

th& mriatiou ,in out:pufz,. Accnz:ding to Soekar,ta,wi and |

yculciviﬁibn on ric,e yiﬂd per ’hwtara fon 197 sswah fams in West
 davs, duciog the 1979/80 wet season and the 1980 dry season. Using a g
~ M;mm -p:od:mnim function md Qm Nehen fmmd thar. extra cracnor o
f? eulttvaeion incteasm rice yi.ald by about 470 kg/ha and land '
prﬁpautim by axtra a::aughl: pwar i.ncr:easad x?ice yield hy ahmu: 3&5
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wat W nﬁf wwn and mms.

)«

 villages (two from Kut Java and six fm m;: .tm), and wm;; Sty

3 imhﬂm fox location {Entz vntm ﬁf

two time paxim as76/77 versus 1982/83). ALl of the vartables,

' namely lebowr, antmal pover, traceor pover, fortilizers, pesticides
o1 A‘mt avea, af.&niﬁemtiy influenced the e of xica. In&mmzy**" G
- x, the emfficimu on aniul x:wcx‘ M a ugmim sign in qme | i

m t:a@n mla u:s 4 5 O

rice pmamum in Indonesia. Al.l w shown that mm gmr ta
: siwiﬁv:mt v&finb”lm mouah in m n,n« the use of oam:a aninal psgm:‘ ‘ A
‘ vas fm mmmly to depxess rice pxqgacuom I is mfimm o

o judge whether tha minhﬂity of t!xa rqu%gmtp for d:;aught miml pmm:

7 ‘ 'm:mu hoﬂt t:im and spafm is the trus siéuation or whaclur ic is the |
nmlt uﬁ" statistical abetmtions, such as clm choice aﬁ funccioml

fom m.t tha nmi“im of important variables. ’xhasa ztudiea . excapt:;

_’fo: t‘ha xest:r:lctad analyais of Soakan:awi. and MacAulay, are evidence
‘  that little at!:ﬁnti.on ‘has been gi,van t:o the quext:;ion of t:echnicaly ’
#fficiancy in Indonesian rice prodw;clom One mu&y m which
tunhuicql affieiemy was considered ;ln, a frmmrk eﬁin;ua: to that -

' ,uﬁmd hﬁm 1& smagar'n {1987), However, simgm did not: include & |

S

, ey mnd ,pml m; obtatued :
Lfml ﬂm Azmncsmic Mﬁy,‘ po&hd t:‘hé m-xwtim xxf gizm;‘, S

 ; ) awd s M varisbls t.‘nt m; "
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e ‘fv." ygtd only ﬂw Mﬁﬁu uf v har Vft; h}swr t@ul ftxuﬂimrgf{ P
Gras ;m tm; axm ﬂf xi.ca as dammmmt of ﬁeq mtwa par tm mmg S

haervations from 63 faras in o villages on the- mxt:h coaspal slan

ok - Ju tack qmqﬁeomc«au dinary lesst-squires
! {MLS), amm found. a mi:sd dagzes of 1@ f!aimyaﬁf’, o
i,pmam smonget the Sarmaze inhitiwh,, To sene axteut this
| fiosiog s probably a vesult of the GOLS sethod vhich ‘corrects’ the
3 éf, inmmpf: aﬁ m oLs wqmt:im mmil no xmim e pmii;in and one of e
o them s mm Hovertheless, smm (1987) found that pmmwzmﬂ 2
m ttm nms :Emmiﬂmmon PWW m a hi.ghly nimﬂcme
- ' . In a :Miam, r:lmum'
; ’m-eii;xdnmrim sf:uay Knlixajm am ﬂiﬂd (1%3) fmmd wmwambh |
B vtwhnim ;Imﬁficiemy mnmt f&mm gmdﬁcin; rain«fud mm in the s )
I VMmI ragim qf the I*hiu;xgm Ina at:udy o£ rice prmt:im inSei |
x.:nh Ekmayaka and J;ymriya (19&7) drew mea aonclnz‘ionx nibmm |

o

,. wemm ufﬁqiem:y, dupmﬂing on thu location of f:"am inan .

e urigﬂ:imx sxsm or on the astin;:ion net:hoﬁs used. '
3. THE DATA | o

mig atudy uses cmssﬂuctioml suxvay dgtg nf a nmglt ye.a: of(

' malz :;ﬁ,cﬁ fmx frou cl,ght 'vmtngea (four ﬁroa East Jwa and :four .
fm ‘Vest Java) and gm&l data for smah rice fem f;:om one villaga
v:m Bast Jmm The PATARAS survay gathamd xnfamtion from a t:ut:al of .

- “w vﬂia&m {25 viutges fz:on Eaat: Java and 15 villages fton waat

sm) and im mq"h vi’!.lage daf:a wag cbllec:x.ed from 50 sample households

32& smmwt Yoan progran of physical production imputs,
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‘,wnh, or dt:x M}w W mi
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| ! ,t&m m»im fo:: riw fm ﬁm& mﬁ og dltm ifﬁ, e
0 w to axgx«mm some .mxm types of iwuen into broadsr

'rw nw-ms gxtr,;l

- t,/c, .

outs mlin that all ot’

, mlm” X : \
o ni.t:tm: wrfuc:r. m;eamm ot parfmz cosplements, which ey tiot: be S

; | ‘the amm It: wm muum nuw, to pqimt: o’bn:ntim on. :;ice plou e
: ﬁm: ;m& cmphm infbmtim mhout the pﬁ:yaml inpm:& md mxtputx pf S |
S ‘::ica pmductiom ; mxen, the xcsuh:s fros all mh p!,ots op&ratgd by an :
. todividual farser were adiad, giving an estimate of the total
*nwt-wtvuﬁ mlutioﬂship for rice production for :hxdivxm‘l *whole,
" £m! ﬁm ﬁim@r (a} on ' pet; :qwm basis £m: Eut: Java o:: (b) on an; '

3 mm:l lﬁlﬁ.a‘ for !é‘nt: Java,
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e aw of dintaishing refurns. ;gcabb?;i}‘h;ﬁjﬁ‘,f;_*‘?' oduction e
k ’w’hich md ;:apm ﬂm ﬁim" ‘n& x‘m ,ﬁ”t’ mﬁ m&: hc mﬂd . ,‘ G
 beckuse ot an mm g e

- ,'.,mpm:mm of & m

: "'M&: math bﬁ s ume; : ‘
.Q,M d&gx’% of :bwr (J‘ heson and Gordor
:ftm«:ﬁibm imm ammm MW‘L

1‘ x (‘k - 1 z“!ﬁ 5 o '. o . f « o . . L ,%“v ,AI,:‘

u

- {&ifm}" Zautpue nﬁ unp::ncmsq;; rica (S.n kilogx;m)

Xzi - l’xu_ : [ﬁw Ww for Eam; Jqu and. p:o«hax:vut p},___ ﬁamst; R
‘hbam: for-West Jova . This iucludu all clagses of labour
o (wie}mm; dlfﬁqrmcmting by sex or age used in land gteg&mtziom
5 : "ylmt:ingw wgdins. and fe:a:inzing (m hcmxam

. ,g}‘:;
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x@ ~ m vestable’ nmm cakes. e valoe of O fox the vet: sapson

o m& cs;hgs w‘m qﬂ 1 m m dty :m% m Em: Jm
xe ;tlﬂﬂml %1 ﬁp‘ﬁ.ﬂ&ﬁ fiﬁ ﬁﬂ-&% m:k i! - T
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«emmtu fxmﬁm p:muim mum nodel p::qum . et

Ty a&w, Loveld mt Sclwide (1977) and by mm nd ven dan m«kf S
cxr.: fmntm: m;:naim m m tmwmm vtx:n a.
my be mpxuonmd:‘ ’

m limaxf

xwmtm*%'  ’ ~~,4 ;; ,;¢» w

vhqtqc «p R Rl )

: , 5 ¥ iﬁ tha mm qucput: ahcazmd £xm X, & vectox of stmmtic" '
_— ingum and ﬁ and 1 m:e the vectors of unknown mrmtcx:s to be

dngted, ‘The srror term is suhjac.t: t:a m random di:mbamm, of

“ d&tﬁcmut: characteristics. m cpugomm vy rapx:anenu the xmdm

: d‘iag rbance amd i;a asmud to “be mdnpmdem;ly and identically
amxmmm as K (0, a )q ‘mua ﬂm £ronc£w can be at;achuattc with

v& ;;r:um: thap or less t&m\ Zero, due o nnfwourabla wmizs such as
bad m&ﬂxs:; end m&mmn@ artom. ’me arrox conpnnem:, pj: is
4 ‘wﬂsﬁm to W dﬂ,imi;butcd indagm&an:lx of "i' and ”;i. is mn-pnsitive.

aﬁm‘h m ﬂpt m:: Jm tm kiingtm}«.
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!:mwm abm ,at: m:ma with 'imriamt

; Vi m mmm mm mmax

1dad mmg ﬁm m:

0 j‘u are dua to mmdou of nommmm
2

"me' . Fm; pxmlg, m J&a\ -w.u; implies tb-.t:niﬁuxa * .

: tes in dgtmiuing

ox error dom

andjor & o m xu mmm the zrfg ~'
nﬁ* mlw mﬁ ”iﬁ' ktwm, vlmz A~ -  the mn»maitiw urmm bwm
 domtnant mxm of t;bn diswzbum (Aimr: ot ﬂ:.. mm wz&).

‘ xmxlt:a of t:lm atuuxch*m;m test conﬁmd the prunm of
heteroscedastic errors in the data set of village 7. szhﬁ

- eorrelation ut;a:‘i; md Klain“# test wlt:imluﬂurity wax p:csam: for
i:ha %ws*&mexmx Mm and pm1 data sets of vumw 24, In both

| ot ' the wxiablmv prehaxvest labour and ares were highly
;wmﬂm, By ‘excluding the preharvest labour variable from the

;ﬁﬁﬁ!&hﬂmﬁ, mtu}.aoummty wis T lewr L gmhlmg and the

: feal pa ‘ ‘T')f"“ e af ﬁnm tmﬁ}* mm na:musts mﬂmt;m m:q ﬁ, e
o x mx & (uzzm A= Vi %:‘gim that o’ =a  + o, o', ) Inpeactica

mimn,x b\m from t;lw Mm of h, it cm Ba

\

“tmﬁd Tegression coafficient for area then txphimd the inilmﬁm L

of both the ares and pm!umat: labour variables uWaz:da x!;cq ‘

pxmmm (Muuymis, 1978, 9.236)
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m m mmm cf{ﬂthu mmmm uﬁ mdul (1} for mhﬁgn 11, %
12 and 2 are reported n Teble 1, Resules from Table 1 indicate that "‘
‘ﬂmt t;Q m‘iwm proﬂm:x:&on in “the
mfumc vs.mym A8 well, the size. of the mmmm varied
&tmw humm umh village, ﬁwmm mm vere m&tﬁqﬁmﬁ:; '

Mfﬁ;«m wmlu were i g

| wwnmm ‘Betvosn the costFicients of villages 11 and 12 o anable

xg ;f'il_‘.

“mguzgz mgsqsts t:hatz famarﬂ withm this vﬂ.lage axe opetating at

S

: um&mtai-c mw {Zm 6) m nl«aii’ud ’by 01 ! |
ﬁx:op ates vn: » ;ign;!.ﬁamu 'vwiahh explaining vm;tiom in :icn‘ :
tion mt:mw famm wm;iu mmh village. ?rmn& labowr was
5 mitivq xmﬁfmtxﬁz ﬂw:hbla fo: t&xum from winaga 1. Amat
m and uxm were yom;iv; nignlﬁ,mt «mmm for farmers f e
gnificant varh:bh t‘m: ptodmum : =
in my wuhm nwi fnmm m village 12 ;ma not use any 88, I‘lw B
: M miamw for smem wu 2 aimiﬁcmu, mga\t:lvu v,uxmh fm: E
| villages 11 and 24, This Isplies that the 1014 from the dry *mm

'vﬁ.‘lmq 12 and

*z:!u w@mm f:m ﬁma m ﬁx;mn to be wmﬁ z«u the 1 mx mu ; .

lml oﬁ i ';;.;},ficmu vﬁlms 1‘.!; 12 are fm x :

1 (19&?)* S

SENRY

?z&.. 1P

trop waz hmr thm t;hu yield f:m th« wet season cmp.g

~ The tnuxta of fgaml data mtlydim for vﬂhgw 2% ave rcpormd in,t :
wax« m 'nw xmﬂ;m shoved M the avea (;mhumm 1abour vm:iahl,& =
‘m wmmd) ¢Mfﬁh¢£mt wais a aignlﬁ.mt: miabh in axphs.ning the

*nm:im;i on: m :ica pxodmcim b&mm f:mmu j.n this vilitgu, an F

. nf.nﬂar input-xasyanm 1avela,

fwiuaga vasz accdyt;ud at t:hq 5 per mnt level of aignificmcm This .
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. then thac ;;hm in m:la i This can b due ‘“’ the higher yield
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