
Give to AgEcon Search

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search.

Help ensure our sustainability.

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their 
employer(s) is intended or implied.

https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/


The Use and Productivity of Labour in Shifting Cultivation:  

An East Malaysian Case study 

 

 

 

R.A. Cramb 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Selected Paper prepared for presentation at the 32nd Annual Conference of the 

Australian Agricultural Economics Society held at the 

La Trobe University, 8-11 February 1988 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright 2012 by authors. All rights reserved. Readers may make verbatim copies of 

this document for non-commercial purposes by any means, provided that this copyright 

notice appears on all such copies. 



~at~t of~cu1~ 
UPiv:et.ity of 1~~~land 

Sbiftingeulti1l.ation of hill. 'ric~ in the East ~lays1anst&tea of 
Sarawak and . Sabah~has: lQns b~~ne6nd~ed ,as uneconQ1n!c. Lowy!elds .• 
. aveX'agl:tlgbetween '0. ~ 'and· 1.0 ton per ha, are taken to ,imply unprQfitably 
l()Wtet\1X'm~ to labour ,4hd.hence a n~acl to'accelc;arate th~ t;'Jn$f'erof 
labour . out of!:Jh!tting' ¢ultivat:tQninto,ntote,tem\1netatlv.~ cf,tsh-crQP 
e~te~rises.ret~hiftin8 . ~ult:i:V4tiQnpaJ:s~$ts, even ina~ea$,such,8,s 
the S4tibasDist:rict of.Sarawakwh:tch llOve been involved .~ thec4sh 
eC6notny$;i.nc~ l.te: in the ~9th century.. 'Tbis may :tfif;!an. as SOnlea.t:lSert. 
tha.t"cv.ltu.l;a.lbattl:ers"prevent the Iban. K.dazan,an4 other 
Pta¢tit'\oners .. of shifting ~l t~vAt:1onfrom compietely . aband.o~in8 ,thei1:' 
tl.m$-honouredbutunpro(}ucttv:e methods.. Al ts't'nativel:r ,$h~fting 
cuI ti v$tion xtla,br,ingecqrtomic benefi tswhichha.ve~ot bethl fully 
~ppreciated by the cr~ties, 

7:hey key "tou,nderstanding the persistence of shifting cultivation. 
given itselttensive 'nat~J;'e. l$tne l~bour eeon<:>my.Thispaperdta.'«$ on 
the result.sof a. year-longf8.rmmanage~ent survey, conducted in 1979-80, 
of 44 lblln shifting cultivators in thE! Sa.ribasDistrict, to ~ine the 
pa.tt.ern ·of labour use andtomeaSute the returns to la.bour for this 
activity. ThE! l?ElperiEl 'organized as follows. The first s~tionoutlines 
the sources ofda.ta, the cbaracter.istics of the stud.y area I.tt1d the 
practice of shifting cultivation in the study a~ea. The nwct sE!ction 
documents the labour requirements Qf shifting cultivation, giving 
parti(tularattentionto the seasonality of 1abour use. The third section 
quantifies the returns to labour and examines th~ factors. controllable 
.4nd uncontrol1ab1e. affecting the returns to ~abour.. A final section 
considetsthe conclusions which can be made in the light of this 
E.ln~lysis, 

The survey households resided in two longhouse c()mmunities - Batu 
tintang,:, a prosperous longhouse of 29 hou$eholcls lQcated along tbe Batang 
Layar, and N$llg~ '.J:apih \\ a struggling longhouse 1)£ 11 households on the 
Sungai Spak, b.Qth in the ~tong Sub-district of the Saribas. The study 
W4$ 4atrisQ. out in the 1979-60 farming season. SQurces of data inclu.ded 
wot}(; diaries k~pt by all households,periodi(; household intervi~ws. 
periodic. field observations. and direct meaSUremel\ts of farm size, land 
capability, quantity ofs~edplanted and quantity ot rice harvested.. In 



1979-80._ £ot810t45 nQuteno14, .,tn .... tlie . tW'o lol1ghot~'41u~ cultiv.tEld lU.13,. 
rt~.t; .. of .1fl1icb .44~$pt; .$w.C)t~diaJ'Y... . .th, 'balfi Q.d4t *.' #let ,ana .i~thet 
'd"tulJ libQu.t dat,,¢oIleetion (Carib" fOlmd ,in '~J,:~, U.9aO,. 1984). 

'. ,.'.\'be ':P~~~1.c(l ,env1r()~t.Qf', .. th$,~tu.d1,·ar.~ ~1'l 'been ~tsctiibed. b1 
sibat . ,(1980)... 1"h$sQil.ate wdetl.un,by C~eta~eQUIt .e~nts.p~~ril1 
:red ,9t tight; ,g:r:~y "hal... The : terr.h1.eonsiS1:8' of mo4,r .. tely·stoep to 
VlIty ,ste.J.P .low hills. dilJ •• ct.d~11. qa. l2lO11fttains .... 4114 .. ridg.-.n4~ 
v411ifyepmplex •. '. 'Xbe el.v.t;ion~a~gesfr()Jn30mt();350 ,m,a,$J.l."W1tb 
hill 's~t8typieallYmQre.t~~O·l$l.boV'e th~A8Soc1~ted·v.all.eytloo~ •• 
Th.s()ils 'themselves .re ,=.inlyRed"'Yel1bYP9d~ol1c .$oil.locally' 
cla.asifiea int(?,the }ferl~ l~lY'.~,.'t 85, .})erc$ne',of th~lan;t 1. 
plaeed in Cl_.il. 5 (on Ii .8caleot 1 'to, ~5l ,.anc1.1.'nQtl:~cottJnen<i.iJf~t " any 
form at: agr.1culturt;t •. TI1At ,aaricult\lt.,has n$v.rthel.,s been pta~ti.ed on 
s\lch land fo):c(:\nt~;:1 •• in.dicat •• 'tbe·diff$eQlt.YQfapplying:$uchl\ 
clAs'itic;~t.iQnin ,hil1·f.mQI '.r....... '" 

The aVeI'ag~l ~UIll\ra~nf4ll;i. 3.1'34ltm. t~a~ ,frOllll,1t31D1AtQ 
4,360 .nm. '04 :4V~~$sethe Jt'ett.$tJDOntl\ :i.llecEmlber' ;(443.) and 'flu! 
<iriestfnOnth 1.; .3uly(124 'm)., !!'be .n4tural veaeta~ionQf,the 4fe,is 
LowlandHixed DipteJ;'ocarl' 'otest~B'~wever" 411. but 'V$'tY _11 P()wt •. of 
th~ original fQtest. have been. fell~<l,81v1ng ,t:'is.e,to,.a patcnworkot ,tica 
fam.u,:rubber'at}c1 peppers-.rdtnf,;an4 'vat-loU. stages, Qfaeeona." for'at., 
which ·conta1ns :tf.iwofthe tX'6f.t 'peci1;OI .founa'inp~~ry ,foretlt. 

Shifting. ;culti."ation~,fJ .ptactise4in the Saribas .in110lv$s 'the 
alternation·Qf' ,brief. (uf$U41~Y 1 year) petiod. of croppitlg withlonse~ (5 
t.o 20 'Ye~t') pE;!riQdsoft'1111QwdllX'.inswhien .1a~g.1"~s~4.fore.t 
St1¢c(!lud.on i~harne$s.ci. to :re_t<lr~ thQ .sQil'a fe~til1ty and ,physic41 
,condition and to rec1~cethe occurren,ceof erop weeas,''PtJat •.. anddi,seaI$EtS. 
_11 fieldso£: 11:0 3 h.~e cleared. by eac:hhQu.ehold.using 'PWJb-lcnife 
4r1d ax",!, and the. vegetatiQnburnea~thereb1 clearirtg. 8., s\U'!ac:e· for 
plantin~ 4nd .~.rovi<ting . a 14yer .ofash as . ;fertilizer:., It tbe bt4tn is,poor 
theremaininsdebtl.sia Qftenstacltea in heaps and.rebutne4.W1th .no 
furthe~field preps.r-.tiontbe rice ia iditec:t~8e.aedusinga .~bbl.~$tick. 
Maize., cassava and humerous v~getapl~. aral.ntercroPPf!d 1Iith 'the tice •. A 
small. nos$of fertilize.r (die.~nium phosphatfi) ,it ~oldl\t subsidized price 
by the .. gQVe~nt,is 'usually IlPplifld. .One roundofmnnual weeding is 
perf9't:In~d, t;,eqUent1y s\lpplemented by tbe spraying of the herbicide, 
paraquat.Peatsnd4iseaaecontrolis 'spota.die and largelyineffec.tive. 
Harvesting.i's ,dorte with IS; sJtl:illhand-held blade and post .... harvest 
operations 4ilre ,all 'Perfo~d ~-unua11y., 

Fi$. 1 shows the timingQf field operations in relatiQn to the 
~pAttern of rainfall. The~riti(:alpet"iods are tbe relatively dry ,spell 
around July-Atlgu$t. l>1hi,eh enables the cut vesetation to dry out, and the 
wetterperio4fromaboutSeptember, which facilitates Crop establishment it 
The aim of the farmer is to fire thef~rm and begin planting just befor~ 
the onset of therain$. If he fires and plants too early germination and 
seedling establishment Will be poor. If he fires too late there wil1 be 
a PQot burn and hence a. reduction in the: availability of nutrients for 
crop gtowth. 

Tr-lClitionally, shif-:'ing cultivation of hill rice was the only farm 
activity of the lban. This does n()tntean that all avail mble labour was 
U1Ut4 foX' tbispurpQse. ContJidera])le time was spen..: on hunting and 
84th~rin$activities both near and far ftomthe longbouse., and until 
early in the ,present century sporadic raiding and warfare were important 



fiO. W.eklyro,nfall dtstributionand hming of major ~ 

Rainfall 
(mm) 

op.rotions.1919 -80 

220..-.-----~----------------~---" 

200 te· .... 

180 I-

120 I-' 

,100 r-

80 iU ,... 

1979·80 
Season 

... 

,.. 

... 

MAY JUN.I JUL. I AUG. I SEP.j OCT. NOV. 1 DEC. JAN. FEB.IMAR .. APR • 

... ' __ , Manggul (Preliminary rites) 
~ 

I: ...... ! __ ..... = :::::J Underbrushing ..J .. _ First finishing date 

1..:1 :..... ......i __ :1 FeU i ng ~ Lost starting date 

[ , Burning 

1 I Planting rna ize etc. 

I til PLanting rice 

I: i I Planting cassova 

I L.. _---:::~i __ --'I We ed i ng 

Harvesting maize I '---:.,.! __ ---:i 

Harvesting rice I ... _ ..... : _",,",--...,1 

Harvesting cassava D 
MAY JUN. I JUt. I AUG. T SEp.1 OCT. NOV. DEC. JAN. FEa MAR. APR. 



,lDalepursuit$. Ne1ferth,le,s ,Mil ,rice Ct' ~tiv.ti.onwa~ tn$domi~t 
concern., 

:Wit,h :the. advent of :cQ1JlDetcial .agricul ture . (prin(!~p.l1y . rubber. «lila 
pepper production)thera luu. been ar.duetion in th& amount .of lebout' 
al1o~a'.c.dt.o hill rice. llJI.ociatri with a reduction in the ,..1z. aftha 
an."l~l fatm clearing. Tab1. 1 -sho..,. :th$ averAS, •• 11c~tionof labo~r to~ 
;thes\lrvey bousehold$.Ril1 rice .ac(,:ollDtedfQron.ly _'bout 45.per eent of 
farm wo~k' .ca..bout-31t pet cent .Qftot.lwork.Bv'ftn jo ,itr_ine4tha 
s!nalemost .i.ntpQrtat1t.activtty·~.t.t1U of labout U8e. 

4ctiv~t1 Ave.rqa ~rlt~c1a1· ',r cent 
,. }')exo hatt.ehoid 
~ .. 

Hill rice 248.5 34.1 
Pep~r' 211,5 29.1 
Rubbar 71.0 9.8 
01:het f.X'1ll work 25.0 3.~ 
Off--farm wotk '55.5 7,'1 
Othetwork* 116.5 l6.() 

......... 
Total 128.0 100.0 

* Not includingdomestieVQtk 

111e .householddivision of Iabollrfor MI1tice cultivation is ShOlm 
i.nTable a.The division byase group 1aonly app_r~t •• dependi.nS in 
practice on the. tQtalnumbet of wotkers 'in the housebold $nd ~;,the 
vigolU' of the rnoreeldetly ~et:a •. Ueverthel$ss the table indicatea th3 
gener$.lpatternof task-allocation £01: a typicalfatDily. It ,houldal.o 
be noted that younger males frequently tak.' upwage""1fork outside tbe 
ec~ity ~d so Are absent fromfa~ work ·forsometimes months at a 
time. Nevertheles$ tbe11:conttibution in. such tasks '1$ fie14preparation 
and dibbling makes .it P088ibl$for femi&lea and the elderly (classes of 
labour ~ith lO'fieropportunity cost) to carry on with maintenance. 
harvestina, and post .... h4rvest op$ratioruJ for rice and secondary crops. 
Note thatbeccl,1se task3 tend to be dist.ributed, according to the worker' 8 
capability,no attempt has been made in what follows to weight individual 
labour inputs in relation to A stancLare work-day. 
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Tab1. 3 gives the . average 1a'f;>o"rrequirement {or each operation in 
·the Idll.riee cycle #..onbotba p.er nou.ebold and.. perhec.tare basis. 
TIl. total requirement lIa. .166.5 work-.clays. per "hopehold, or 209.; 0 work­
daysper heetare., the'mo.t la'bour-d __ dingoll8t;atio1l$' :'being ·~ec1in8,.nd. 
harvestills- With .• ptAy;it$ 'Qf W'~\d1cida the, tQtalpernectare.requirQD2ent 
waa redu~edtQ202 _ 5\fO~k d&78, cO\IlP-.rQc1.ld tb~31f.5 ltOrk-aayawitho~t 
sprAy1ng. ,lrf*eDl&n (1970; .245J esti:$Date4apef hectarerequ1r_ntfor 
the~1$hate •. inSat •• a\C.of 154 to 191work-daya..menclearingprima;y 
£orest IUd 140 to l1CJWQrk.-:day. Yhencl_ringsecond,aryt'oteatCit'lcludill8 
in both e~Ui$$$ bl,lild.i.ng fences ~dtr.p •• c()natructing a farm but. AUld. 
~ardinsthe. farm)... . TheJD4inteasotl for the generally .higherestimate*, 
in thepr.sent stu4y .is theinclU$ion of JJec:ondary crops. requiring on 
average 36.0worlt-,6ays p.erbE'.lctare _ Nevertheless. total labour 
r..,quirttmenta remained low comparedwithotber crops (e.g- about 900 work .. 
day. per' ha 'for pepper ) ~ 
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l 
T.bl. a ,"'" l~t.'. tab~:t'XllpUt ':bY Q,ptJ'.t~O!k 

Un4erb(Ua~ , 
"ll~ , : 
ll~d •• COM~' 
.q'~l.,.tina 

Ple#t1n1 ,tic. ' 

A.m.'a" 'no. ' 1fQ;k-a.,.. 
""', ' 

r.~"bOU. 'leth,' 
cl\Q'l<1 ' 

~1t,5, 
10.5 

19,.'5 
7'.'5 

i ,w,fd <:QI).tz:ol, 
'H.rv.stitli r19. 

, :po.t-b~17;v •• t 

4,.,$ 
28.~. 
51,.0» 
40.5.<: 
'8.5,; 

'(~cl" cU:ying)' 
secon~t:Y ,¢;t'oga 
Hi.¢el1.neQ~ , 

46~5 
10.5 

2~Q.$ 

36 .. 0 
7,.5 

•• if!thsl':r.yina ~ 50.$ 1f41~;witbo1J; 
spr~;iJJg -82.5w4/ba. 

b. ;8. 5 lI~VIO~'le, 
c. '2 .. 0 wa/100 ilea 
d. F4r:A 'nutC3.,C 'wd/bll) '; fettilizing 

(l .• (l Wd/bll);f.~p.th (1.0 '1r4/bb); 
visitin, .famete. (5.5 ·~d/hh). 

Tab1e 4shQWS the ,averal' "Qut4tion oteach stagaof 'the. c:ulti:vatio(1 
cycle fr,om clearing (i.·.~ 1U\derbfUJl:d.ng :anc1 felling)tQ hatve.ting (nQt 
inclqdins ,smaller, su.bsidiary fatm$ ,_.times \1S'l4fo:r cultiv4t:l,onof 
glutinous, ,l'i~~)..1'h& lonaest~peration walweedj.n~(60 daya) 4%)4 the 
shortest vas ptanting(10 da~) • The'longest tnterval 'between operations 
WIUI ,thEltwo~Jl1Oi1thperiQd 'frQmweedingtohanrest1ng.TIle total 4uration 
ft'OIl1 :thesti1rt of elearing tpthe end of harve$tingwas219days, and 
f'tom the st:4tt of plantina to tbe endofharveating~192a.ys. 

,,;i.,8.. 2 eonibine$ the information trom Table. 3 4l1d 4 in the form of. 
labout: ehart. tbeboriz9ntalaxismeasures the 4url1tion o,.fthe 
c:u1tivat:icm '(!ycle in&tys .To loca.te this axis within the calendar year 
it can be notecithat the JneAnciatefor the cQnJnencentent of clearing was 
June 7 tr4ngingfrom lfay 11 to June 30) ,ana ,the mean date fot the 
completion of harve$ting Vas March 9 (r4nginafrom Februar;v 18 to March 
30). 

\ 

I. ' 



Elg:.1.. Average labour chart f()r :Moin HHt.Riceform, 1919'" 80 
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The vettiealAlQ.8 .• a8ute.the~ve+.genUD:ib.t ·of workets~equ~red 
thro\tahout .:J.n. 9-peratioth .~.ldl14tea as the total labourf~quil.'~nt ,for 
the op'r~ti.on in V9l:'k, .... a.Y .. 4iVi@<i by th. ·dQration .of tbeoperat~on in 
daya~ llence it .canbe .:f.n~.tpr,ete4A._.sUt,ing tlte 411ota$e concentration 
,of,.labo~ ~.n~rk""~y.~r d4y~Tb.I1QtuaJ n_et ofworlt~rf5 ,intbefa't'lll 
~lt ofcow-:s. varyf;.QrDday 'to ·~Y.;perhap. frOll) .8 ~ihasl09r .12 
when .AI. labou~~ch4nge stoUP bas beenQrganis~d. to zero 'When the tamily 
menibets are workingel"e'Whete orllotwQrking at alt. Nevertheles$,the 
AVEtrase numbe~ofliorl<ers is .aroughin<li~4tion ot the extent to which · .. an 
ol'et'ation, haS .t() .. be compr,s$ed. c.tconcentrated into a lin,tited .tl.m&­
'p~r1ad .Giv~n these definitions of the. axe$.. the area of th~ . box 
r.pres~n~ing~ch· operation is th$nproportional to thetot4l labo\1r 
requir~nt 10t the .operat1~. inw()rlt-daY$ • This has been calculated as 
the aver.ge per bectare 1""quir~nt mtl1tiplie~ by 1.3 bat the .average 
size of the main farm. Thus the labour .chart ahows • not only tbe labo\1r 
tequ.irement. b\lt the timing. dur.ti,oIl, and coneentrationQf each 
operation. 

Itcanbe'seen ftom Fig .. 2 that clearing had the lowest labour 
requirement (36.0 work-days) and also the lowest concentration (0.8 work­
tla1~per day) 1/ . Plant ina also had a relatively low total tequirement 
(37 .• 5 'Work-aays) but val,l highly concentrated in a 10 .... day period • 
• veraging 3.8 work-days per day. Harvesting. with the second-largest 
requir"ment (54.5 work-dayal. was moderately concentrated at 1.8 'Work­
days, per day. 

'ig.3. showing the ~\V~rage monthly labour input for the survey 
households. illdicateshov the requirements depicted in the labour chart 
tr~n$lated: into th~ actull~·. labour; profile it Averaging the labour profiles 
of individual households in this way has the effect of spreading out tbe 
lab011t pe$ksfor each operation, as £Jome households start and finish 
thfd:roperations somewbat earlier tnanother bousello1d$. Nevertheless, 
givE!nthe oiferAll c():-o~dination of operations, and especially the 
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. , , 

exe~ge" ~f ·l'b~).~·'dth~,.·.tM,. ·l;onshQ"$' ,t~ty, ,th. average .,1.bout, 
····,pt~ti1'\8!yi •.. ap •• c;~.t' p1(1~~t., c)tthedi$.t~btttlon .of'lf()tkthtQJu~nou.t 
. ,tilt 'y~.r;. '. b9tb,for: :tbe 'tYPi~.l·~WJ.Jlo14, -.ncl fo't:'the:~~ty.a , .. ~ 
'wll()l~.· ,'l1i.,,?ptofU-.:llhQW:dtlUlt ~e':pe_ :~ntb ;fo~ti.l<ll1t~.t;.t:t9n ,;ra;,~ 
J~P..tl~J"tt1Y": fOt .~l.n~~naj;S,p'tt.l;lb •. t' ;(4r'k.,a~.$. Qct9~er . 81'U1-
'll()V~t w.nafQr,n..tVe .• tinr.' 'tiprw.,q~ .. rQt .• 11 ~l'Qr.tt<lM ·tog~~~t .~a' 
~~ ~ntlm . ,w~te, ,B~pt~;". :~tob,;" llOY~tC ~d 'Jteb~.J;111 :tll '.g~lntt:~l, 
QV~: 1d;th the:av~tag~till.ff..c~.th..'Pr~f11ewa#Jl hishl1Ul'j.~~~m~ . 

l'41>1e5 shows :the :1n01<1efi4 •. of' mtel!Ang.labQUt 'and l1i;~a.labQ\lr by:. 
o.psr.'tion. . 'the "QSff .Qf .c~.1.bour· i. 'te14t~dtotb. MtlltG,C)f. tbo: 
op.etitJ,on .. (th4t, l.$, fli_ <!e$te.' 'to' 'yb;;c;h,the9"t.~ion i,sf8Cll1i1;.te~ ,by 
'Wotltl.~3 '1.na~QUps). .~.t(). the ne,d. :tilt: .*ynCb;:QtllzatiQn .Qt: o~.t4tiorut 
"lthin a fJir.ndng, . Are..Tha us~· othit:ed 1.bo~~ 14;,8e:11 :reflect' ~ 
~bt)ttaae .... ~~ .. h~~ll;b~d . ~bcUt . 4\1tifi$ J)e~ ;pat'l-ods ~ .. ' Clef,T:ing, 'andplantins 
~4e ir.eat~$t u$~,of bothQ~han8e. an4 . 'hired 1.bou; .1dt.h tou,anl,30to' 
40 .. ' :fe~ ,cf(mt.of the .labollr input for . the .aver •. &e .. i.~. beina . eQntrif>,~t,d 
from the.~ s9urc~~..l.n ·bothC~$~s,th,· .neeQ: fot .. sjnlcbronization •. Of 
~per atiotts is obviou.s.1:nparticulAt·.,Qn(!e .pl.l1ti.ng'ba$been 
nynchr.on:t~ed .4-(:ro,$$farms.. all $Ub$6qtlent 0l1erat~C:)J1.s:will be in p~_e. 
lJitbor'WithQu,t, ~ny' ... fux;f:her ... 14ho\U: $(cMnge. 'the 'USe Q.f h:i.red l~bQur f~J: 
clltftrl:ng nla}tteflecta$n9tt~8e. of labour: dt:.to thepellperharV$st,and 

. the 11$e Qth!red labour for t'lA}lting teit)£Q;rc:es.the ilnpressiQn' t~ttbis 
operation i~ the JP6st c(>n<:ebtr.t:.~dOf thewAole(!ycle. 

Table 5 - Use of BXchang$l1rtd Hired Labour. hi DperatiQn 

, of h¢~ehQld$ % of l~bourinp~t 
using: frQU) 'fl~ebang~ ahd 

Opetation hi.t$d labour 
~change Hi:re.d 
:laboqr lab()ur 

Un4erb~$hing 55 9 31 

Felting S2 - 29 

S~conda.ry clearing 7 - 7 

Planting 80 9 39 

Weeding 48 - 12 

lfarvesting 50 - 10 

Given the highly seasonal nature of the labf\ur requirements for hill 
rice and the incJ:'easingly diversified character of the hill f~nning 
system as a whole t it is important to lo.ok at the hill rice cycle in 
relation to the other major fanning activities of the survey households. 
in particular. pepper cultivation. Fig. 4 shows that the peak months for 
pepper are. from April to July, during which ha.rvestingtakes place, with 
a s~cond~ry peak in December-~anuary when digging, fertilizing. weeding 
and pruning are carried out. Tbesepeaks correspond quite closely with 
tneslack periods fot hill rice. Conversely, the peak periods for hill 
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ri<:$. {S~tembet:' ,to N~emb4\ra"~¥eb;'Ua~1 ~ome at t~$; when tb~ labol.1t 
;re<p.Ut~,n.t 'tot pep,li&2: 1s :relat.ively low. 

lnJJllpJ."t l" . tho%'$ is .~. '1l~8h;<Jeg;El~Qf$U~pl_nt4rit1betwQ(!n:ri¢~' anel 
pel?'p~r . rith;,e$p~ct. ;t~·. l;")~.ut . use" . 1~s:is cle.t1yreco.gtd,:red. byth~ 
farmer$~FQt .~le·., .'Wh$tl thfl.E!ld~tlyheadm4n. ()~Nan2aT.9.pih ,wa" tfl$ked 
why hi$ eQmmt1nity 'conti,tlu.ec1;to 11lan.t~ill '~:1(:e wh~n pepper WfiSIQOt.$ 
Pto'tl:tal>l~, hts an$~tY4sttx.t bilt r.l¢~fl.t·s .n~atl1 into the' off ... 
s$IJ.$on fo;rp:a~p~17. Co~eCIUtentlytheto:tlJ.11abourprofile shown ~n 1?i2" 4 
~ibi:t$ anmch lllOte t;aVtm. fli$ttibl1tibn tl$n ;the profile: fo.r bill. rice 
,lon~.·Th~ov~r~11·tp$aktnonth$ \r~t$ J1l1y ~ A\1gi1$~ and .septembet •.. vnen 
peppet hatV6$ting, ·ov~tl,ppecl. to· :$0_ extj!nt \lith the ellrly phase. o£ tne 
hill; :t'ice o.yele..'.the q\lietestJilOnth,s _re lle(:enif>et; andJan\l~ty" 'wh~t;his 
also th~ time Qf heaViest 'i'4int~11,~ 

M~uggest~dat the Qut$E;!t., the~iewtlt\it shifting . cultivation ,is 
unf!!cQnO~c i$ strongly' Wluencecl by the ob)Servatio.n 'that pet ,heetare 

. yields: ate che.r~c,terl.$tically10w -' the :mean .Yi~ldof unhusked r3.c(! f()t: 
tbe $Urve1 household$ vas only 525 .kg pe:C' ha~ This lJ)aY have 'been 
sQme'V1t'lAt lower th~n the It,mg-term ;a.ver~ge fo;rthe studyatea,;but even so 
the l.n~ieations~:te that,wnet~ young secondary ,fQr~stis b$l.ng\1tiliz9~~ 
hiti rice yi$lds typically l"4nge. from, 500 to 70Ukg per ha, and where 
primarytorestorQld .seqc:mda;Y!oJ;'est is clear$d, from 700 to 1.000 )(g 
per ha (ltreeman 1910;. Cramb 4nd IJ!an 1979). .It is . true tba.t the yield Qf 
ir,(t~rerops must ,al$o betakenint<l .account (Cramb 1985). A$ will be 
shown belOw. interc:rops make-almost .as great an $conc>miccontribution as 
rice. Nevertheless,;in cQmparisonwith more intensivfi!systems of food: 
production.,snifting cUltivation aspr8ctised in the study .ares. is 
clearly a lOlr""'yielding.a¢tivity. 

LoW' yield$ t however. dc.' not necessarily-mean the activity is 
une.cQngmic.!n the past, notwithstanding the .low yields, Iba.n shifting 
cultiV:J.tor$ were able to supply their subsistence requirements and 
produce a small surplus for the local trading network (CramQ 1988). Even 
now t with .reduced farntsizes and a ptlrtial transfer of family labour to 
cash crops, the hill tl.ce activity contributes a substantial proportion 
pf hous.ehold food requirements. On average, the survey households 
prOduced 690 kg of unhusked rice, which was 72 per cent of estimated 
requirements. The degree of self-sufficiency varied greatly between 
households and communities. but 22 pe:- eent of households could be 
considered to have met their requi~ements ~n the year in question. 

There are several r~asons why .a degree of self-sufficiency i.s !f.!till 
$ought. These include a taste preference for the traditional hill rice 
varieties • the benefits of producing intercropped vegetables at low 
opportunity cost, the security prov· .. ded against the possible disruption 
of rice supplies or an upturn in rice prices and. not least. a desire to 
maintain some continuity with a past in which rice growing was not only 
the economic mainstay of the community but a major social and cultural 
focal point. These considerations imply that a premium should be added 
t.O the measured productivity of labour to correctly reflect the returns 
as perceived b} farm households. 

Nevertheless, the measured returns to labou'L indicate the ttbottom 
linen with rega'J;d to labour productivity. If the measured returns to 
labour fell sUf.ficiently far below the returns available in competin~ 
activities. the compensating benefits of self-sufficiency would b€ 
~v.entually more than offset. Hence the ensuing discussion uses the 

, "'\ 



tnG.StlX,e~ 'i-~tu111$ tQl@oUr, '14!J the:pt,~:i~di~atQrt ot the t't6fi t!Jb,illtY.Q,f 
'shiftlng, 'Pu~tiva~:ton~, The ~$s\ite" tus¢d ia '~n$:~arp$S. 'l$\rai1\pe~, '!,or~tllty.~: 

. ~;,~Jlfl, ",,'$'sof,tbi$, 'r~tl.o tOJbelW~te~$t}1t'n~ to':t.bour1~~a$(ld,pn tb~ 
:~~tson.ll11.!4s~UJnt'tiqn ;;"'t ·,t~f;t,.'.9Pp()rtuni~ . ¢o~,t$qf 'lAnd ,lUla. capital 
inv~lv~a ~1.l" hill ,ri~~cultivAtion~re l1eSliS:J.bl$,. , 

l'e.bl~, q,$nowa • ~pe: ~ve;,s~~grQ~s ~tgln 'pst, ' wctrk"!'d4ytot" ·th~ ,Slil,-vey 
hQusenclds. !th8'llAlue ,of-output'w4S estimated. "'!ling 1<>081 'PriC~$,9"$n 
·tnoushall.Qf tbetiee ana 'Jnoa~ ,of:t~., ,$econdaX'ycrop_w~~e' !lot in '" faC;t 
marketed but '~etainea fOi'~ome$titl ,corl'tluntptiQn., , "Fot l:'i¢e the, r~le\fant 
f;igtlt$ wa~th~:p~i.c·e o!. hU'$1<(j(l, ti'C~ ,,>1(141: ,:th~ ,1Qn$hoWi~~llop~ eQnva~t~~' 
to an unhu$~ed J)~$i~usingthe lac.,! mil1in&P$t~e~tage'(JIlei!ls~red ,at 15 
pat ~E!nt" by-weight)., 'l'his~t~ \.elnd;c~te<ltbe$aving ,inea$hexpen4itute 
on, r,ic~ , , foX' (lve~ ,~;Llogram ,0). l;'i¢tfJl:lrqd~cedand ,sotefl~ated , th$~a$h ' 
'va,lueQf $~'bsistQnQe,prodllc;;t!on ,to ,th~;'~~tmhQusehold.. ,'For, secopdary 
ctOps,_toO', the p:re,vail;'ng lQcal pr.~C$$.' "W~r$ used. 'On ttli' b.asi$)t~e 
aver4ge ,grQ's$, income '·t'ro$ 'r~cewa$.· 'M$407a:nCi ,fr()Jnseaoridary .crop$ • liS 29th 
lienee secondary etops contribute~42 'percent of tota;lgrossincame from 
the ,~\'(ltiv~ty. ,'V'arl..ble cO$t;a,' illcl-uCied,paid.-Out e()$ts fortertili~er, 
weedi.cide artdU.n. SOTlte CA~U:t~) nired labour" 8na~he ,imputed c6S't ,of $eec1. 
The gross margin pet ha,I':efets tQ the ~reneul·tiv~eed ~tl(1nQt th~ total 
araa '-within 'tbeshiftins cultivation 01(:1$. The ,gro$stnI1reinpar 'W'Od<. ... 
d;y wast cal¢uls.te(l by <iividing . the gross, margin .per lia by the total. input 
o":fSlllily andexchan$e lao'our {but not hired le.bpur)pe~ cultivattld <l1a~ 

Tabl~6 -Average Costs and Returtls for,R1-11 liice 

Aye~age 
Item value 

($)8; 

Gross income; 
Rice 407 
Secondary crops 298 
Total 705 

Variable costs; 
:Paid-out costs 33 
IxnputedcQsts 16 
Total 49 

Gross lll8.rgin 656 

,Gross margin per ba S08 

Gross margin per work-day 2 .. 41 
I 

11 All values in 1980 Malaysian dolla~s 

The ,g1:'08S margin per York-day of M$2.41 compared with the local farm 
wag~ rate of M$2 .. S0 to h$4.00 per day.. a gross margin for rubber and 
pepper cultivation Of M$S to h$6 per. work-day, ,and a local off-farm wage 
tateofH$8 to M$lO pet day. Hence the r.eturns to labQur in shifting 
CUltivation were at the lower bound of the available employment options. 
This does not mean, however ~ that all the labour used for shifting 



.•..•• ..! ..•. • .. ', .. ' < .' ' 
! 't:ultiv4t1911 could h-.v ••• med'i •. 'ldgh"r ·tet1i:tn 'i.n .. ;hes'e "othet,.ac:ttVititt.. ' 
The deQllndfo~_~.~tu(l 'farm W~$t·W9;k w: •• :1:lmit(i4.~ ·a1tJt()_t'.AllhoWS~ltolds' 

'c.Qt.t.;nltedtQ:r;~1,pt'in¢ipal~y6,1 " f~ly~nd,excb8l'lg~ labouf ~' . thoUgh 
P~P'l' <nt1tivatiou 'mat ha""broughtina1l!ghet: ,averasegtQss.rsl.n, 
th.~ •. ¥.te'$~.$Qn.ls1.e~ "p.r:ibdll.a$n()te.t\ abov~h .in(wh~ch tht 
~pp:()ttunit:vcO.to,f . ~end:tn$ 1.bp'Q't,on. :s'hiftin8 ~tivatiQnw.$ JUUch ' 
lea8 tban ... ind1c;ateii 1;>y tht1ito$a .margin .pe-c vor}t-daY' fQt l>eppet,~. ,~ff­
:fArlll' ltQtk. y~. mainlyaVllilable ,to y~unget' .... men~~d ev_n, . within .,thi$ 
c-.tegory, ,thet~ :\14$ itn.~,'Affici.ent. lQcal demand toptoVide' ye4t-t;'Qund 
,employnletlt ';fQr everyin4;ivic1ual.· . '.1'h.etaetQr$,.ff~etin.g .. tltede(d,$iQl1to 
,lIisrate :J.h search 9£ .. nQrrfa~yoJ;ka:r;. JnOX'e' complU.~in.g tnt •... optiQtl 
nQt lltrictly eC)Jng.~.abl.withthe: tQtUfna ;tosbift$ng ~ultivatioli as.' 
ealculat~d',. , , 

,Tifl~ '4QOVemea.u't~ oJ .labo~r proc1u¢tlvl:ty 'sl.veso1l1y anavetag9 
!rtd1cllti<m .Qfpert"o~ncE!l!t Wh4t 'v.s. tberpsf! Qf perfQ~ee.a~4 WhAt 
WEn:'. tbe: taqtQrB'e~blin.g .SO$ .. hp118MQld$ to: ;.eali2:G hisherretU@$ . ~o 
1&oourth411otbers,1 Tabl' 1 divides the 44householdsl.t\t.othrfl8 
per,f<.ltmanc. $roups t I_belled. A, Jh~d ,a •. according ·"fi tb«d.rgtossmatgin 
p_rwQrk .... Q$)' ftombil~rice 'W~$.te$,l)ective11,less th-.nH$2.bet~~n ,H$2 
and li$3,or batween'1i$3Md H$4. '). 

table 7 .~ Definitiono! ;Perfof'JUaPc::eGroUpsAccQraitig 
toGt:oss~a;gin :perWo:k-day 

Pet'formttncQ· lWlgeof 'c;KHem 1#Mper HO,.of 
group perwork~day" wo;rk~~y hou$eholds 

A 
B­
e 

<2.00 
2.00-2.99 
3.00 - 3.99 

1 .. S5 
2 •. 51 
3.44 

13 
22 

9 

To assess the rea$ons fot thedifferel1,ces bet~en theperformanc:e 
grou:p$ the grossmarginPQrwork-dayc:anbe b:rolten down· ·into ita 
,eolllPonents, namely,. gto$sinc:omepe,.. ha . (GI/HA). varial>lecostsper ha 
(VC/HA) • 81;OS8 margin per ba(GM/HA).. and 'Work",,:days per ha (WO/HA) " By 
definition: 

GM/WI> -: (GI/HA)-(VC/HA)/(WD/AA) = (GH/HA)/(WD/lfA) 

Tabl~ 8 examj,nes tbe$e eompon$nts for each of the perform4tlce groupe. It 
is cleat' that GroupsB andC obtajned significantly higher gross· income 
per ha thl1nGroupA. Variable costs per ha increaS$d steadily from A to 
e, but tne means were not signifi'cantly different. Consequently Band C 
also achieved significantly higher gross margin per ha than A. Work-days 
perha decreased steadily from A toe by a total of 47.5 work-Q.c.ys. 
though the :me~s were not significantly different. The average gross 
l1U1tsinper 'Work-day i$given again in the table for completen,eus. '!'he 
evidenc~ tllus. indicates thatbigher returns to labour were achieved 
~inly through. higher gross income per ha, but partly too through a lower 
l~bour input per ha. 
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Table 8 --CQmPo)lenta'ot Bconomic!'e~fo~cJ. by PerfoxmanceCrOlJl' 

Petfo~celtQup 

CfPSS inCCJtmEl 
pet ha ($) '39(1* 576* 66~ 

Vati.able coata 
pet' ha ($) 28 35- ,41, 

(;rQ.a.rsin 
pet lla ($) 313* 534* 622, 

Wotk-daya per ba 221.0 '208.0 160.$ 

Gross lI't:I;'n 
p~r wot~-d.a1' ($') 1,,5$ 2.,51' '3.44 

Table 9 examines a~,cf the faetQt'$ affectinggrOBGincome perhs. 
Shortfall-.>W periods, poor ,quality land., , and high pestdamlg. did not 
help to account for sroUI) ditferenca... Not didth- l'.te ()ft.rt~11:> .. -r 
use.. However Group A included 4 ,aignifi.cant~y higMrpercentage 0;: 
fal"l'tMJrs who burned their .ta~ l~teat1d this may have had "an effect on 
gr'o8sinconte (thougb aIJ,not·$dbelow. it is lUcolytbe 'ujor effect was on 
labour requiren\8nta).. WflGding intensityia anl,mportant determi~nt of 
output, but Group C farmers ilctUlllly put in significantly:ewer work ,days 
pOX' hafo,rweeding. This.y have be&na.soeiatedwith ascaevh&t bigh~r 
incidence of usins weedicide. The net. .effectofal1 those :Zactof8 was 
that ri.ce yields increased. progrez$ively {rPlQ A to C, thougb the .means 
were'not .ignificantly t'iffetent. 



rablfJ 9 - FAlctors .A!feetit1sGtQ •• In<:QIIlDtl.pe#: REletare. 
by P.rfor.mane. GroUp 

Item 

;I fallQWinafot 
lesa ~8,...r. 

'~. 'with c1 ••• 
4/5 l~a 

J burning late 

fertilizetrat. 
(kalha) 

Weedi~ I.bout 
,(wotk·<layaJM) 

* u •. ing 
".,edicide, 

I ntbhigh 
pe'tdalUage 

Yiold,oftice 
(kSlba) 

A 

15 

9Z 

39* 

26.3 

'64, .. S 

69 

,23 

432.'$ 

27 11 

'91 1$ 

s* 11 

: le.~5 19.,2 

58.5· 4~ .. O* 

81 89 

27 44 

52.8.0 6,52.5 

* Heana Jllgnificantly<!iifetentat the 5~ lev.l 

Table lO~es aome oftbefactot8 affecting ,variable ,coatap.r 
ha.Asrecotded in thepr8riou. tab1., n,ither fertllizet" rat. not the 
incia.nce ofu$ing weediei4ttdiffered 'ignifi~ntlybe~"..n perfonwlce 
groups. The inqidElnceofhtr!ng I_bour inerease4 ptosresa!vely framO 
petc'l\t of Gr:oup AhoUlS,holda ,to 3,3 per cent. of Group n houaehol4s. 
tltoual\ once again the differences yere not #statistically significant,_ ," 

Table 10 - J!a.ctor •. Affecting V~riable Cost, per He,,"~are. 
by Performance Group ., 

Performance Group 
Item 

A B C 

Fertilizer rate 
(kg/ha) 26.3 18.5 19 .. 2 

I using weedicide 69 81 89 

I hiring labour 0 14 33 



1, 

1'a1>1.11 ..u.M8 .t.~tor. caffectitlatb$la,bcur ;in~~t perk.. As 
ilQted Pt.\'ioualY~ ,ipi.fiCf,ntly tiQfa GroUp ,Af~t. butntd 't~ttf .. * 
1&1;. end tbi_l.ato •. _ignificantlYiieAter labo\1tr.q1lir_nt; for 
.eeonclJ:Y. Cl •• fins ."a. plantm,~ .~ ... pQOJ: .b'ur:n .... y have .ffec:te4 t_ 
'ItO •• 1Ur,ainp't' 1iork~l '!nt-wo .-11' .. ~ by .raGuctna th_atOI. luccat ."r 
h& •. ana, henee. the ,ato....taill 'per ha.. an4 '1>1iucX'aasinJ the x.quired 
'votlc';-lkys pa:eba. Gr<mp ,e fat'Mt.. '.. ..,.1'1, .••. aYQw.na utra .1abollr ,for 
•• condcrycl •• tinS .nd pl.tins,p\lt ,ill I.:f.snifi.cantlyle.. labo1Jtfor 
~". TIlt. too .1htve been rel .. tec1 ,to th.t_line" of .tM· ~_. 
on., ,.tf$ct pta :Sood. burn ~:lng to iUbibitcftR, ,r()wth. 'QrcrupC_y _va 
al*o simply 'trAdad 'oft ,a:r4ad\lction in ,y.leld . aaainat .i1uptQVe<l ~.tuma. to 
labour!J ' Thaine;ldeneeQf hite4 labour :iw.ntioned _g_in,Q ituynave 
be~ .... oc~.tea vith .• n;4uctionin th*. -illputOf f.uly .1abQur •• _11 .. 
inct.a.ftc! wor'keffic!ency. hirea l,bo'w;'erstrequemtl, beins. dlployctdon. 
ta$lc :basia. 

llerfota1anc,.GtQUP 
tt_ 

A B C 

I burning late 39* 5*' t1 

;tabQf,¢ input for 
·secondary cleating 
McJ. planting (w4Jha) 43 .. 5* 21.0· 25.5 

LabQUt input for 
W"tiing (Wd/ha) ~411'S 58.5* 42.0* 

''-: i'biritl$ labour 0 14 33 

,In ahort, a nwnPe'X" of factor, were t'esponaible- for differeneesin 
labo'l1rproduct ivity •• .e.sur$a by tn, aro.. margin pet YOr}t-day. 
i.ncluaing those leaaingto higher grC).$lincomtper ha and tho •• t~ucing 
tl1e ,tequired nU#lber .ot work-day_PftrhA.Pos:Jiblyth4!m<).t important 
factor," ,influencing boththe.e components .118sthetiming an(l bencetbe 
effec~ivenes..oftl1ebum.. .goodburnreaulting in inC!r~ued yield aneS. 
redueed.labourrequ1r~t.for -clearing, pl&ntingand weeding_ 'lbe use 
Df .e4icide ,an(i h!Ted labo'llr_y' a1.o have hff:lpedto l'eductthe work­
clays ,per ha. 

Shifting cultivation.. practised bytbe Saribaa Iban of Sarawalt 
and,by -.tension, 'other groups in Baat HalJysia~ .ischaraeterizedby a 
~l'IlI.r~d,c1ivi8i()nDf la'PQurwithin the hOU$eho14. a lowpe:r::-hectare labour 
;,nputanaa: highly uneven l~bour pto!ile. This .~ansthatfornruch .Qf 
~ha CUltivation cycle it iapo.sible to use labour which haa a low 
t)pportunityco$t.~d.ther (1) bec:ausethetP;ir!a of operations means that 



the~ ,It •• hw .1t.~tt. Uta.,ot l~or ,(2)~u..,tb. 'ca~'of 
lab;"uJ:> 1Jlvolv.d (.~ •• , .14.1:1,., "0' •• " ell,.,-", ;1tt" •• abls) c': ... ·t." 
alt-tfJ«t1v, '..... . lior~r, the' %t.1 :r.n~totbi •. lalw\tr ,inclUdt an 
~ •• ur'<1 Pf .•• :Lua b.c.u....hi.ftiill ,~ltiv.tion~..'Ub.tantJ.l 
.«mtrlbutiontowatdJ "fOo4.eQ\lrit)r •.•• _11"'Ptovi~ ;pr.fe:rKf(J$ 
·of foM. :(hi1t;i~.'v.ri.ti •• .al0'f!At 'v •••. t.bl •• ) ·tbfQqb ,a »"..f.tted, 
tt' .. dlti~ltQ1* of.ctlv1ty~ 

Hen~.. ..1tbOUJb; ·tbtt ~~ ,,1.".1:lU'na,. ';to'labol1r .:&9 lQ1f (betwtenl!$1 
.n4'H$'pet~rk~y), r.lat1Vttto .. ~. 'pr1nclpl, .1t.XUtl"..ctlvitf:, 
·pappe~.culttV.tio# .(bt~,.;lt$5..aH$6 .P'two:r1t-~,) .tlte l at",t .. 'flauf~ 
4n,.t~ctr • .prt.f!lt •. 'tbt. ·!RP!t1hd.ttotll'QPpOttuni~ 'eQ.t, ofl.~ua~ 
'til "bift~~ c1Ut~v.ticm.Yher... ~.t()r.r' tipt •. :repn •• t.' th_l.cMtt' 
l~tiof tb* t.tum. .~ol.bQu ' •. .a ,it}aldftiqcutti".tion. '1'be~t:i:ln 
\>etween the·, ·two·'ff \no~'Q :~ •• ~ ' ... tQt.~t'. t.j.~tiOi\ Qftb;lb~the.i. 
tbi~ tDl:' .. ~r.tuI:n*to 1.bo1$t ltl .•..• bift!1l.eul~iv.tlQn ~ftCl it. :reat, 
Q.PPOrtu{iit.y~o.t,* . Hene., tl\i" -,: .. 1_ tn., •• t pl ___ 1'1>l. ,.xpld&1;iQ¥lfQr 
tlMl, pet.i-tenet ',of.blt~ina culti:'.t~~g;. #lbeit~n. 1'edl1Ced ,aca1fl,..,_ 
f~ho1.\ll.molclf 1n :But }fal_yata. 

N'avet"th,l.'.i. ,th..nal)1Jlsot .ta¢tor. ,af'(ect1natm.,. ,tetu,rna to 
t,:abo\1r. ,.usaEt.t~th4t ~th.t.na..ot .'performanet i. ,qqit.narrow "Q4 the 
.c.ope. ~fQt . :~rov.a p'tOductlvitY:$;.: '1~ted.... ''l'he.st;jot :f.9-tot" :le:.~it1lto 
blaher :r.tuma to ,lebouriathe tiJldnJQf tIl.:, burn·tel.ttv. to th.OM.~ 
of ther.Jl1s.atu.ly b~ ~.fUlt,insinl»tb~aheX' nelda ana lower 
1.bPUr: r.qu~rement.';for •• CQM.ty el'arlng, ,p1.nt1tlJ.ndve.cttng. .Though 
.. ddsreeof80Qd,lIAtlas,..nt iateq1.tiredin Qrder,to~vethefiela ,re.dy 
'tot :burnitli at tnada.iredtime. th, d~ratlcm .oftb. '~d~rdry'Plll 
eel thetiminS and. intenn~t1o! the rainsaret1t\c.ttain vatiAblea,benee 
the .~ho:i.t;. ':(If.a,. 4atetotburnUrl 1 .. " anexeJ;ci.e 'l.nri.ky 4.ecl.sion~ 
lIh~~h is ,not likel, to be improyed b1Ql.1t8i~e ;ad'l'Ji;qe. 

Glvan the limit~tiouon.imptoYin81I1bourPtodllctlvlt)1 in ,.bifting 
«;ultiv.t1on, .itisliitelytbat •• th •. ~.t Kala.1J:l.aneconomy4eVelc>ps 
ftirthetan4 th$; oPPQrtUllttyed&t ,of laboutec)ntinufu~ .. toti •• ~: it, vili 
b.c01'Ele, i:nereasingly tUlprofltable f'orfPily labo~t(). ·beu,ecitor 
.hifting c~lti~<flltl,()n, ,He.ne~th. trClnd tovar~. s_11er .annu.l . fat1D 
cle~in8s will probablyeont1nue ~lfev.rthele.a, l.taeGml aafe '1;0 Pl"_cU.ct 
tna,tsQlMl.boutwil1 c<mtillu$ to be~Qed econoQ1ical1ytocultivate. _11 
plot. fothillrice anclv~getabJ;.e c;:ropaand hene. that shifting 
cultlv4tiotlin,this form will persist!o't'SQmEJ(1ecades to C~. 

Cf.um. R .• A,., 1980. "Economic St.tistic;:s of, IbanFarmFamilies in the 
N'rt8aSp~ Region" .(5 vols) • Department of Agriculture, Sar.w$k. 

Ctamb.R~A~, 1984. "Hill Rice laming in theUpperSaribaa Area" .Fat'm 
!lanag_nt ~pQrt No.6. llepar't#lent Qf Agriculture. Sa'('4WU: .. 

Cramb, . l\~Ai'" 19S5."The" Impot:'tanee of Sec;ondary Ct;"ops inlban Hill Rice 
farmirtgff • Saraw4lt Museum Journal 34; 37--45 .. 

CtArllb,R..A. it· 1988. ff'1'he CQD:II:Iercialization of Ihan Agriculture". In fl..A. 

CrJJlband R.,.H.i.. . Reect'S ("dll.),. Development in Sara1fak:Historical and 
ContemporarYPersR'8ctives1O MonaSh Paper on Southeaat Asia. 
Halbo\1rne;Centre of Southe.a~ Julian Stl1diea,HolUlsb University 
(fortbcwnins). 



1, 
II 

Cr.. ~.A.'., '.n4" ,Dian. "3 •• ,1918,. ,ttl$oQlal"am\ ,Econcrde· ~Ul:Ve1 ottbe 
•• tlQt1.1 If,xtension, !tQjec;t: an Suawa}tlt" (l,ltVQ,l.), ~.t~t, of 

, l.p:!;Cl11tut.,;, ,S.~ .. ~. ,i 

tr~t J.n-t~ '1970. :_rs ott 'tIM! Ibart.;,;: lAndon:4Q1tme • 
..... --,,' ' 

Si"at.P,.,19aO. "bport 'on ~,:S~-o.tat~.! ,So!l" :surveyo~ tbeJt.naa 
Spak ,Are,-. 'Repo~t ;10. :ala. :8911 ;~"j.tV." 'n:l:vbiont ~t&1entQf 
~icultut. ,S.t-av_. ' I 


	Cover Page template
	1988-01-15.pdf



