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"hC:fi1odelUng ofscmllOsubsist<mt . .rm·mil'l~ in '!>tlpUn N~WOlJltlen; (PNO)l Wt\S puttofn 

brondet' studynfmcdnt developln~ l\rrnruewar.k for \heClX~Jlnte Imtd~sla.Qf the eRp~oted 

b~n~tltsot~ ngdoulturnl tescnrch in tlmtcountry(AndQfSOO,AntonynndOtwl$ 199(), Within 

Hun frMllcwork. outside ,lnflneuC¢R (both:rehH~d fUtd unfoJtHcdto the eKmninedtlcw 

teQIUlology) uto shtmlnted 'in n moUolof Jhe fntn'lln~ Syslcm.,nml ItsJ}crt{:)nntm~e is 

inoniu)tcd (WOl' dm" (Antou.y tmd Anderson 1991). trhls pupcrcotltnius the dosotlpdon 0' 
the Kysterll modclnscdln the mmlysis ofviUnge ngrictdtnr~, 

Apnrt rrmnhs i.mmcdfnlo r()h~, thu mOde) outlined below nnw contribute to the 

remedylug or the lnck nf I'NCl smdies nbom Unknges htHwCCll subsistence and (,H')ttHll()dlty 

prt'lduct!on erhonlpsonI990). 

Neoclnssicnl production economh~s nssumuscommcn~lnl firms. 'rh~sc firms typhmlly 

buy theft inputs from outsfduor the f.iffn nnd sell th~ir outputs ot the mnr«f:l, 11tu'm 

opcrntinl1s urc assumed to be ()~timlz,~d subjo~t to tcchnicnl nud (CSlJut'CQ consttuhns. to 

mnxJmlze profits. F()f fnrm .. housotmlds. fnrm prLlnt. t(}~clhor wlt.hvthcr sauntes ol~ Income. 

consdtut{~s the household jn<.~()mc;. Tn this ilHcrJltculticuh furm fnmlUQ~ m'f'trctUcd lhtl~ 

dlffuruJltly from uny othtw fnmilies in thcht rolilUlcc on purchnsed go()ds nnd their 140nl 

systom, nnd in Ihnt they~gQ to work' trw n commercial firm. In this concepnml model, 

optlmizntion consists or prot1t mnxhniznUcm ror Ute fnrm and milit>, tlmximl~(ltion feu· the 

household; 1'nl'l')1 and 11ousuht,ld declskms ntc Rcpnrnble. 

Singh. SquIre und Smmss (19861h b & c) exposed the n~sumptlo/Js undcl'lytng this 

scpnrnble modul. The mOta fmpnftuut' of these Is thnt fUNll,4lOusehu.lds nre purely prIC!o takers 

ttl hoththe fmHor ufld))J'()duct mnrk¢ts (lUll, in tUl'lh nrc perfeot, Sml}lu~ PI'OdUOl 01' rosource 

(oth¢r th(mlnnd) cnn. be sold nt themntkc,t j flnd Jr there is n deficit it CfUl bo bought nt the 



6tuueprlcl>t Hous~hQldlnboltr'mulhlte~t Inbout nrel'~rr~ct· substitute.s ns the tescNnUQn· 
t'dc¢ ur th()rQnl'l.et~ e(lunls th¢cu$t(leth¢hm¢I~.Jgt1otlng: risk IgnvQR lheprQftt mQHvo 

\mdislott(!d, Apnttt~rom th~ln\ttt 'tlInt lnQome,~¢nQrnt~d rtompfQdU(~tfol\ e.nnbles 

c(ll\!Unnptioll, llmximizln~dcci5ion in .pl'oduellon. nnd ~Qt)snmpllollnr~ N¢tjurtUe ,ftam· el~¢h 

oth<:U\ t~()pe~.( 198ft) d~tUonst,Ntted dnusuch nstrictsepnrnbHlW is loorcstrlctlvc f,1Ve.tl in the 

~nsc or pfesmm\bly strongly nmrket*oti~tHed~ Cimudn~ 

'nH~ trndiUmmJ PNO vUluge.lll'u,hlClkm unit hnsb~cn nlnlOS\Ct'ml'lctc'l~ v.ut0t10nl0USf 

ltsPllfposowns tosmlsty the, .rcquircmunts,primnrUy t)r Just(UlQ: ht)useholdt~utld It obWJn~d 

fhe intluts " hmd nnd lnbtnu' " fr{ltll thnt:houselulldw3 Such n de£~r~tl of~ (nlmrky rnrel~m~isl.s 

nUY.Jlltll'C. but Inusl fnrmilhouseholds ni'U stHl s~mt·subslstclU with vnryinmh;wcls {1ftnnrket· 

oriented Ju'odn'~ti\)fl "flU COIlS.utnlHion (Figure 1 ).PrnducUcmund conshnllHion decisl<)ft8 

cnnrmt r~n~('jtUlbl,· be viewed itt hmintic)Il. 'rhe) nerd or eC{)tlUI11tU8 denting with such n~tm" 

houslJlmlds is often culled pensmH ccotlt1mtcSt jrh~ central lssue or lllmJelling j1cusmu 

ugrlcul1urc is n sntisfm:mry. explicit .rcprescnuuion nlf thu gnal struciuro\ Whilo technicn} 

r~lntionships in the production sYMl!m ure rclnfiv(Jly easy toqunutifYt ttl!) nbsenc,e of n Slfl~hl 

(even if simpliflud) goal like proCh llmximizuticm poses lH'obll!l\ll), 

ums (tORR) roviuwcd tJu~()ry dQ.vclopll1crHS nbmtt tho CCOlltnnic uIOlivmion of pensnnt 

fnrrncrs. ~rhe fh·~t chnng~ It> the ncoclussh:.nl model wns llle irltt()duc:Uon elf ri8ki The widely 

ncce-pted uno usud U5smnpttt)ll t.1f .. i8k Hvcrsioll fCJt'ushndows u production stl'ucture tiliuls 

IlkQly to yield u smnllc.r expcc,tcd profit limn pure proOt mnxhlli2ntiot\, Anothl.w J1m" ()f' the 

r4!lovunr theory n.wHnHzcs th~ conccpHml modt:1 of Chn~lmmv. Chn~un(}v'sthcsjs Wets thnt 

tfl~ mOltvntiou orpensn.nts is ttl satisfy theil' needs w1th tlllninunn etTort, th~ nssmllpti(')1l 

hchlg llmt fnrm work hsotr gives no sntJ.srn~lion 

1\ .. '" 'Ute word 'hol/sulmId' ueeds lO hOr<H'Qnf1!~d fot trmfitimml PNO S()CJct)!f, In NSO; (J980) ptJltlUCO f ll rlmll 
household COl1si$tH of n tlmulc: \hcml' wHh hI~ wiJl~ .or wives JUld numnttlcd chfldJ.\iu li Cl); 4}. Uow~vc.rt 

whore.- thcrQ· mc morcwivcsf Iht~Y Wndtn IJvt} in senurtU~ houses lind flm scml"jJ)dcIH.mdcnt sub~hounchoWRI 

:J 'f1.c n\rIn l()hhllu}i' lund from th~ household on Ihu bMis or the. hnusch()ldmcmh~rs' cllthlctncn~~ to It.in 
(he. (!uomnmity, 
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lnconttl\$\. Ii;Nowlu)Uschpld~<lOflOJnl¢sll '(Bllls·19SSf ell. 7) l~'PQfpOrmegu.runodQnlni 

hlbo\ltnmrkef., .AU produ<!Q uod inputs . ute vltlltednt.theirQ~fI0fnutUy eQst',.~n« 'expliCit 

trudeot'rs nr¢;· ntmlt~dbetwc~nhouschold· nnd;rnrmptQdu~tlOtl~Qt\lsil'fi USnU~rQrmtu$ 

outUncd.bylltlfJHH11 nndSqnlrc C 1979J~ lh~ tUsthl(.iitkmbQJw~efi lhe 'tm1)l .. hbuSOJtold,ttlOdflJ 

mrd thnt<)f n commQrchdffml1strcutly t~dnoqd. ,'nle·1110n lmpotm.nt 'r~mninlrt~ dlrfer~nc~ 

lsthtu, unUko for th()(:mmllorcl.ulflrm.constU1Wlion us wClUns ,ptodl.ICllonbehnvionris 

subJ~ct tonnnlysis. 

Nnknjimn (19Sa) sought 1.0 devel!:)l' n umdcl dmt cnnbp· nppUedt() ;un}, wp~ot~ fm'lll 

from purel~ subsistence lotnu'cly 'tonnnerclnlono1t~ tmnd. JH1d puret~i'nmUylnb'lurto 

11urely htrcdlnbour on the ()th\.\t' Imlld. On the thnndntion ot~ Clmynuov's. W()tK, Nnknjhlln 

(!mnbhlCd the ndnpuuion (11' Hlcks' subJcutivc pquUibrhml tlnnlyslsto ngricndnH'oby 1'mmkn 

wfthMorshnll's cc()rmm.ic surplus, 

In thu bns}c. miHty.nmxlmlzing turtl1~houM~hold tUodclot Nuk(tjimnfhG ~Kt"nf of 

prt)ductiot1 is dct~l'mincd b~1 the f11ntlglnnl vnlU(~s ·{If InljoUl'usc.d HJld ot' the fruit.s ot' 

}1roductl11l1~ us pal'Pcivcd by the fm'll~t~ At low levels of' lnb(mr US~tthc lnul'glnnl cost ()f 

'nhour in work is I')\v~ while the utility ot' nmr(.~ fnrm prc)ducc {shigh us needs urQstHl 

ul\sodsn"di As luboUlI uso· nnd prc)(Juctlon Inureos~h themurghml utilities orlnbournnd 

prt)duce COlWO)'gC, O/lf\\ fnrmol's prlz~ It fm'thor unit or lnbolU~ usohJ~htW thun the mnrgtmd 

:ptoduc{tonttu\\ It would bring. no more tnbcmr is deVOfcatoprmJuctlt)n. 

At the point of' cqu Ufbt'i um. mmdtmnn levels (\f'e l\chlovcd forbolhmUtw nnd 

CCOllomic sllr~lusl trill) vnluu ofthnt h.wol ot' lnboutus~ In Jl)'l,<luctitHl i.n monsurodby 

dlfferenoe bClWCtm th~ totn! vnlu~ ')fPI'\~ducUotl nnd H)ud Jnbourcost{~rht\Hources of 

CCOfHJmicsurplus vnry withthc,tyr)eof the n\tllH Cn) fOl.' n ~mult cOlmncrc[nl rnrm ruffy 

utiH?;tng the fumUyts Inb')\n'~ lh~ sutplus is whtn Nnkf1Jinm dttflne.d ns th~ Iiself;;ompJoyed 

ptoducorls SUrf)luf{U(pf 130)l' (b) Jmmo, cm18Umpri()J1 t)t~ thcl1fc)duco ),iolds C",JSlUllCfHl 



Sllrptus '(pi :l~t). ohhcr ns lheanty 'so"tce"p'ut~;$ubsl~tJlnc~)orcompleftl(}fHlfillsUl'l11n~~~\8 
'from olhQr ~'nlrce.s;nud tel wnSQi l{tbau~nfrth(;irnrntpmvfdes fll«b(mrers.s\.lqUtJ~lJ(p, l~Cl)tr 

Fart\,mlx~d;rnrll1f. cCOtlom}u sm'f>Jus wOltld"on81~tDt'UcambhnltiOtlofth~nb()v~thr~o 

sources, Th~t e'luUlbthtffi¢Olt(Ud{lnfof n ,sCtmfesub9istetu ~rornl~h()\IS()htifd whhorr~r,'n~ 

'lobollr opth,10 (~. :130) :ls lh~'~'l\mJltyol~tl'nrgbml ,r~v~n\lc,:fr(lmew l~ ~Ji;{1"CC; whbupch ather, 

nnd wHhUl~ mnrsiunl t~t)SlOr lnbonrt 

l~isk £HldSfmnd (1070) ~(udl~dMehmcstJm ,socl~ti~8tn»d)obselWad th~ .OhfttlSO 'in 

ecguomic:b~hnvlf"'urnR luurkot(:)l1clHntf01J l·cpl.uce~ ~ubSlst~"c',hOr8f)eQJnl fmorest 'U'~ 

chnnl.!l~s,jntbe umrgi:md ~)tUhy ~,r mmJoythrungh IhJstl'ooshi.OIl,! AI un Qfwly stng¢l lh~ 

mnrslnnlnHHt)'l1r nddiJlomd lnon~~ JncmUOll1ny rnn hhnrt~~y l)!;low levQls (lrltlCOtl)~ whUt), 

Ut Inter smse8~ moneyb(}4}l)m~g n morc dcsfl~nbtc, (I(1u'\modfty, Mennwhilcthowev\'lr~th~ 

itl,:cmlve to utHite (,WtlH lUlUSo,d; t~S(lurces hl h\CfOf\sed· cush,erop.produoUon 'iSfestrlctcd by u 

Ihl1H~d uUlny ·llf rm:mtlY" hlPJsk und Shund.'s view. hlbour CSl1c'llnHy wns mmtUized In 

ttndithlinll scx:ietles, ~rhis WUR ""lied int()qncsfJi)U' bv JonoH (1970) whopolntcd.to the 

imI)OI~ulnc~ (If eUli.tml1Uf)~t ncHviti"s. 

In tmmy pnrts of PNC1. inte~rutcd murk<Hs (for tnbnur ON wellns mO~lt prt)dllcc..) nr~ 

ulmOS11otnUylnckh.s. 'fhls Ii close enoush fO Ihc,Chnynrmv rnodel CnHhOliBh ulOtlicurcd 

gnrdonsint1NO nUest to sntisfuQlfon nnined ft'om rmrfl WOl'KJ, t'Svon SOt U I1)l)del of 1) NO 

fnri))ltf)ouschuldH. to be uNcdin lons"tct'tll mmlysis, simultJ llcnrnnnmdnto impJ'oving mllrk~l 

intusrntitm und chnngingflutn"lmuscho.ld nbJe<:Hv.c8. 

111 utrnusiUonnl modul of PNClflwmlOhousohnlds thut Is Nultuble t'tU' both n ncnt", 

subsisteneu sinmtion rmdrm~onQ thnt I~ alultneUwlzod by lnoronsing aommor\dnlizmlotl. the 

SOt\\su'ucture wm~td bo 1'~Jlrcs~llted by: 

((0 the t'equJramctn to tunist'}' nmfnlnnmlmnrhionnf tcV()t; 

(b) th(l· mnxlmizntrml ()r du) umt:mfll: ol~J)rmtuc~nvnlh\blc I'ot trnditlotlnl ax,l)umg<h 

(c) tl1~ mnxtmlzmlon OrlC(sHre {fmg. 



Cd) thQt~(lnlremQJ1tttlllrovldoAmht'nlm\1 (butlncnm~tng) level:Qf ctlsb l"comOt 
IUld 

,(~) 'th,,: QtltlOll forcplu4oHubsistencefaod with: '(gencfun>thfsh~r~V.t~stJS¢,:purchtlsc<l 
t(JQ(l~ir thr:rl: lsen(mglrpnshl 

Whh' Nooiulchnnso, (dlwould, become the ,dontillUtUobJe~dve,Slmuh~tn¢onslr~.(bl 

und (Qlwonld HItty Jnto()bJectrvcsthnt JHlVt~ nde~lrnbl\;mlt11nunn leY(}l o(;nohlevertnmt', but 

whost! nllir()ut""mximlzntlcm 'itlnot: n gool-In ,tllhnqnmnlmUvec luo.dolorpNO'J~urm~ 
'housch()r,ds wt1uldclos~If rest,uubfe, N.oknjlnm'8madeh 

OlvClllhe leve!nrcmllpJe>tHy ()~nnncd ,:tl)oY~fmnthumnUcnlpf,)grnmnHns rOl)fOS(}ut8 

best the, (:lu,.cnttrnd~t)t'is us well: nsbJJlng snhnbJe· fbr n slmultnl('Jl ((,mif 'Sysl~nls'Hlmultni()n 

fJouldb~ us~d fmt n d~sct'iptlvcmodcl but: nnlymuthemutlcolllrogrnmmltlB is ''''{Ulblo: or 
()Pthlli~ing Ihe~y8tc,m.on au;~ bnshi of dccfsfotlrulcsnndsubjcct It) resource COflstruhus 
<t'\ntonynnd Hn.rdukcrH)'O I). 

MulU~ntU~ibuto udlltyt~UI1Ctl0f1S. thu best npproxhnutIOtl o,~ N'nkoJimn'su'1ulUbt1ium 

c()nditicm~ cnn be usedlncrmjunctl.t1fl with mnthomnttcnl pragrnnmllng,tl'hc oJlthniznti.()not~ 

rm!~n~househoJd prmlncUon unCI cOnSUtllfHlon uCtiVJtlCli hi ddven by the nmxJmhmttotlo.f the 

household's utility fUJl(!tiorh While the I'OHutUng m~nsur() tlf~ t.omlmilUy Is not very suhoule 

for wclfnre In~l\Sllrctm.mt in n SctH.H'uHyccul1lmrnbJu wnYl NnkllJinm's cconomlc~~mrplus 

cntcS,ories prov.ldo' dmt Htlk. 

QUlmtttntiv~l fnrOl1flUHfotl IlvnBnhlo (lflPN(l rnrmi.ng syst.ems ts Jiuh~t it (ot'WH to 

(UrrQfOm Hm~ Il~wiuds nnd rcgionst nne! it ~olm~s ft'mn sm'voY6lhnt hod divot'S(l ()bJcollvQS una 

mothods nlurkQl~t nmlmnn uml n~menyJl 08n)~ Qon8~"lH!tHl)'t h Is nllt \lory suHnbJe for 

ohher J)()oHn!~ (lrbnHdh\,g lh~rnrm!!househtlld tn(ldQlof thts study. '('0 dntu~ tho: 11lOSl 

oxnulRfve OrrCH1 nhned nt coH.eoHngdnm on vUluge ngl1lcuhure Jmsb~unthm \md~ttnken by 

lh.cl:UshJm1da P,md (Jl'ol,)Hr~oHQurch ~rcnm ftmn l08o: to Hn)!), 'l'h~ Clmnfuo distrIct ()f 



Shllbn Jnovlnce wnsso'lcQt~d;f()rdQtl\n~d ,sur\l~yworknltltls 1m l\r~n WhCtelhe .rt~rmlns ' 
sYBleulhl under .stf()S8f:Jncfensluaf)OllunUI()nrmmbers ft~htcen¢~~~s tQltmd«udcnus." '(<<UoW' 

f)er.lods·~o.be8horten~d'o R\lOll tnt gKtenttlmt tht~ nutdUounlsmtuNofthehmd'cm\uot t~covet 
surriQlctltly((lhodnk~ RUt) l{(\lh J086). 

A tnpld turnl: ut'lu"lsnlClUlAlar lh(ltegloltwns·cl.ltrled ... (}ur rrQm~lJul~tQ 1 Anaust* 
.l 08G {Ohodnkc nndWnrlnsn 19sr.)t. llased tnt fhUrnRA,ltdemUed nndsusmhmd .survey wns 

luHtlned «(Jhodl\k~ nud KnJlr1986).~1t\lmbn$h~d:d"ttl.t'tQttt this :snrvoywc.r", ,procoss~d.l\hU 
miHzed (oi'thls studYfc.otnl)Jomentcd l~Yl)fimn.ty ·lnl;QrmntlmlcoU~c,cd In tht>stnuy :llr(;{l.l" 

tn lh~ ~mut'Se ot:~onsfru~Un~ thop.r()Bt'nnmlhll\ ulo(lct' tor the nnulysiR 'ott r:stt. l\ 

rcprQsenUtrJvu r,U'fU ,Jnthc'hnnln~ 'roglnn wnstl1odcH<ld firsl, R1Hkwns udd<:dfO IhebftsJc 

mmfut n~>;ll fC1U()wl!d by aJ\CKtI;,HlSi()Il ll)the rogtotmllevel~ A du~orlmlOfl(lrthotbt'e~nst~d 

chrmgcs in nmdel rmrurnotcrs uver t.ho a(}wyenrthm) span {tV the nnnl~gis c(ll'npJ~t"sihr: 

wi.thnm~tefHmt'f:h t)mgo (Jf model devfJlolHmmt. 

A. H!:)lumnU~ l'~pl'csutHmf'm uflho wJrlloul.*I'escnrchf1tagrmmnlng m()duh cOtUl.)l<H(J 

w1th the ntmv\) ~>;lcrlsl'mh. is lWQsctUt:d Itl ftJgure 2, 'rhUll\odcl ccmsist8 or 95cQus\.rntms nnd 

141 ncUvlties. man)~()r wht~h UfU, nsyrenntcd In the figure ttl teducoHs size. 

trhe fits' hnrizolHnJ 8cctionin 11,igm'o ~. is thm()f tt\Q ubJectIve nmeUun. 'lelaw IImt 

.cun be found the cropplnan~tivUles: fl'mn lund use. Ihrough er()llllUtt'ili(:Hh to th<) producHtm 

nnd usu or pr'mluc". IThc smlt~e8 nnd uUIJ~nti(lU rJf rit'ewuod. f()How. lInJ<cd wlththu S(l\lrC(~S 

or hmnu production. The. b){1ckrelmtng tOlhe IJr()duQliOll nnd uso uf IJvQst<lck is conm:c(cd 

to nUlivHlosthm fU'udm:u I~cd (fnllow. a,I'OP l)mdncfi(Hl nnd U50), Lnbour eonst.rnhus (fe,r 

nlilles und rcnlnk~) Unkthc nvnill.lh.lo Inbour 'stl1Ck' wllh Us uscs in tho vMiousJlroduclivo 

nQtlvlU~s nnd leisur()'. Rcqrllr'edminlmnfcH' tmuny ro~)d tHHJrgy und pfmnbh speoified III tllS) 

llUmml"mm~Hion c(msttuint8, nr~ Nnthdl(!d fmul drrtbr~m f(md sources. .Achlevcmuntsln fh~ 

llHltu·rlnl (,bJccUvoll cd' lho rartnth()lI~eholdt cosh incrlmo nnd gin givlng, nro commuJin tho 

SC,~()t1d'AtnRt 11t)riz()lHnlsc~tl())t am) linked U) th~ IJxJ>UcH f,)hJc~tlva function. r1innHy. 

~mn8Irnill\S 
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3t tfrhQ; ,·Oju·osont nU vt)Ulnnhl~ r~U'nblums~hn'd 
(n) U'O$ntWCCR 

rl'h~ hOURC))oltJ loud nr~n, is sel){Wnlec!lntQ two ~nt¢antlcsby cJ~wntkm.'rhtJrtr~t, Ui)tt:J 

2,OO{l mC.U'Qfh Is loss In',moto rro~tnnd is mor~ 't~rtne thnnOlQ ~eeond, .Qv(,w2.()()()· tnpttgs or 
clQvmlmh trh(.}t'~ is nmQhly nn cqunl mn(lUtll t~r Inndh~lownnd nbtw~2t()()() tn, nndthc 

rcprc5unuHivc hl)UNChoJd hns lJO"OSS ttl bmhtYl>us\ (km'usJ,ondJnufy, whUethucrnerV'·'sc: 

choicus In{\~' show simJlnrHios In tile lWfl nrous, thl) dlfr~II(,UU ~nvlronmums HliQ tcfl~otcdln n 

yiuJd din'Ol'lJnt\nJ~ 

Hosed em the HJtC~l~T sUl·vey. th\) cmnlUlKltl.tluo(' thQ hOllSQlmlds Is sut· Ilt 2,2 mJult 

mulos. Z.Z ndulf r~ullnlusf nnd 3chUdnm nndor 14 yonts ot' nsc, t~nbom~ Js the nUlst 

tmpol'tnnt In[)m fun~ within t.he cmurol or the sc.ml~sub8islullce "nrmUl\ 'fhu use 011 'In)(~ls 

split. bc;twccrl work, }ohmro und pcrsonul l1c,cesRltlos like sloop, nnmlR. cto.tu tho dcrinrti()I'l 

used hCfth j,mHvlduul I'cln"mloll (tnd nnn"w{Jr'k nctlvftics, including soaiHl cotnmfmtunts, 

constituto lQisufQ. 

'r~tHdhionnl PN(l s()(.!fet)t p'nf,!~~a n high \fHille on fl(.>Il'"work s('luiul inlCrUtniull. l'ufluutQd 

III hohnvioLlful IHUlns und (he wi do l'Hl1gu of fio~lnl conlmIummts cxpcolcd of thu Indlvldunls. 

Uccnuso nf their hlghur' rmuinl SHUltS. men in PNO Hlghlnnda soufctros (um luke more titne for 

Ic.hmro limn womon II lh~ nsgfcgntc s()(,~lnl preferonce wulghtinl! is hlghtw f()J~ mula l(.)islIru 

HmQ Umn it is few tumol~ls, 

Optiolls '(H' wot'k ni"e un nmJ'\ ural orf flmu. ()u$fnrm w(lI'l, conslsls of <.lropplnu nnd 

unlmol husbundrYt Although nmJo nm) nmmlo Inhom' Ul1pol}t' HubsHtutnhlu in the vtlrimu~ 

()pUrnt.i(lllH III ncrunl dum from Cltnnlnu, gondoJ' preference does u~~lstl FltHischold uht)ros 

(Ct1c)ktng. wtlShlng) chlldmincUng') nn~ un cX(Jlu~lvoly rQmnlu IIcUvHy. Mnrkctlnll of mosl 

pr'mhlots i6 mkou ns g~ndtw apucH'fc; rUIJUHtlll eofl'co nncl plf!s while women mnhtly suB tood 

I 



"rublo 1, co'tlmtns n Ustln~()r.thelnbourr¢qulrcmem$prpr'mpltls n~dvlUcNj t~nbonr 

fequlrQrn~IUSr()r dl~lmlmnl cnt~J'ptlHo~ ilr", nasmn~'tt.ob~3()m)n/dny for4 J)II;tS' t)tS(HU$, nnd 

16 nUn/dny toru chJck¢t1s. (W~nJfspHtbot.wc~llmnr~ nnd r~mlnl~tl\bQnrfPlS$ und gou:unhllt 

urnze fnUow nroussum~d to t'~quh·~lw.o~'hlrusorth()Unl'h 

Wngl..\ lobonr und (H.ltJnlgl'tulonurc two. nddhlonnl u5~sQfmnletnbonrA tth~rorm~r l~ 

dcl1nud us wOJ'klnth~lrelmiv!,} vlglnhyorth~ tlQnUh whn~ tho Inn~t+ lsfurdnw nwnYlhl ul'bun 

(HWfr(3S~rfl 1089. the mltlimumrurnl unci urbun WUS~ff Wet~lf\~(),t, nnd l<S3.Qpor WQck (of 

d4 flOUt'S). ,·CSp.CtHlvely (J nrr~u,J 990,Pf~1())t I\ccordln,gJy, wnse InbmJf mnyprovlde 1ho 

Ilt)us~h(l}d wUh lhe l:urnl wngc nud lm~ n nuttWon demnnd, whHe outmlM,'ntl<ln rnnyroault 
only in n porltul rClltlHnnce (1(. efrmlngsbu( tm ',.~mnnd on J10UROhoJd r",od sonfOCS:, A 

complicating foct(w itl the shl1J'tn~Q nf' ;IIIIHtlyment Cl11l1ot'HmHlos ttl the minimum wnsc· 

(Jnrren 1990. ppj lSt-34)f h is- uSHUttled h~tethnt rural emplc)ytrumt c(mld be- t~twomHer~d 

'with n .50 per cmn prohnbiJity. whUp: thIJ JJkellh(wd or finding n Job In the lowns 1s ?() P"f 

com" AC,l(H'dlngly, thecxpcclcd vuluQ, ,l,t t'uml omploymont ISSQt at hn.lf of the wngQ. rUlc 

und. fbtl remittntuJe, 70 fHU' g:etH t1f the nS8umcd l< lO/wuek thut un Ctnplclycd tmln would send 

bnc.k to hh~ {'nmity, 

tt Is nssmm~d thnt the dnit)l mlnlmulll thna noeded f(}t p~ml(mllf nCf.mssitioH is I () Iwurs. 

'f'hls time is not nvuilablc J'm' {lilhel' work (}r 1 oilmr'e. ~l'hu dlRJlnrlty in nml~ and fumnlCi 

worki.ng Uum is pl'ovuJetH In PNCl nhm (Newton I PHS). WCltmm flf)cnd nhcmt 3 hours ovcty 

dny cooKing! chBdnlimHngt wushlnu! etc, (Mm'tln (Juntho,', pel's, com.m.1 10R8) nnd this is 

ndd~d lO lhJ:ir pCfHmml fwceslilty In lhu modul. Th~ J'cst· c)f the timo is nHm:nted f(,) wt1l'k nud 

lohmro. 'rhe ycnrlv UttHmnts ur \p~wsmHlI nC(0uJlsity' fOl' the lotnlmrtllbur ot udults in th\) 

ropI'OS~IHtlt.iv~ hOllsahoJd lUllt HtO:~O nnd l()t439 hmu's n.W mOllond wmnnn, respu(,lUv<>ly, This 

lanY~8 11,242 und 8)83:~ hmu\s per ~elUi, for nn:m nndwmn"H res(lo4Hivoly, n\luilnbl~ for work 

uud J~isurof 

4 Ouulligmtlrm wHhUIl~ llm',mscot' uwd¥fflU undobmlnlng Rk.Ul~d ~n!j1'uymu'm Is Ignored In t.he fU(xt,\', His 
much lass sfunfficlItit Ullln tll!lIfchhllr for tmmlu' "f[tOmn wmk. nIHt nsomjR~f()n is nO!. flkcly In cmllptmnfsu 
fhaNtmlYI 
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CrOI)OHtnbnslun~nti Smndlnu~rop 

Sp~ Itt 
Spt &2 

Q~A t;a 
Q,e~ li:; 

uno it'\ 
smQ ~2 

SOP Sl 
seQ e~ 
enot:)l 
CllO ma 
a~ fAi 
$H¥~2 

Cbtl ~a 
CPg' m2 

nU\l~ f~tlmh); l.otnl 
It\banr (J\bout Inbour 

4t'B 
Si6~ 

91tO 
L4? 

4 .• 61 
to,09 

~.u; 

Gt~~ 

51t~ 
"/a 

10.44 
7.00 

13.0a 
1~3t ~o 

L3L 
~t~n 

9,lO 
la~53 

~L 5'7 
B.on 
9102 
n./a 

O.GO 
It.OQ 

l'LB\. 
lS.0~ 

1.3119 
.29.5a 

t4,'72 
13.~4 

15,06 
t~1 ~ 

19,(M 
lo~a9 

where: t!l ~ p!ovtUlnn ~ 2{X)O In 
U2 I;; ~Ievouon > 2(X){) It) 

SIlt ~ SWCOI· pmJUo m~mt'K)r()l' 
Cf~ ~ cnrroo mnm>efOp 

sno tlI' $W~t. Jl()t~'(.)1 bpllunn nnd oth{\r crops 
sao ~. SWOOl \1011lt(). cofr~Q nnd Diller crops 
cmo " Q()fr~g, bnrmnn "ndt)l.h~r·~ropi~ 
SMx ~ SWl,:Ql tXHum And mixed o{hQr Qrol'1i 
Cbg ~. ctlbbuGo rumlOOt.()p 

11/0, p r}() ~tl)m: clovm{on llQRS 50% "ned ir\.~l.Qnd 

~ft .. ~'~, f~f.,(' ""/:,".'. 'L.:::.', '.,~i:; 

mnle fCfilll\ fOUl' .t c 
.labour lnbour l{tbour 

.. 
: .. ,'.,.,j, .. I..,i,.'" .... :.,~"'.'."·,tJ." :'c"" 

O~O3 ~~*~3 t3.tG 
0.10 ~4.00 ~4ttO 

Q,6~ a ;a;1 9,44 
G.QU 5.30 ~a.32 

t,79 ~O,90 1~IG9 
0.(,2 9,63 ~O(4~ 

0.45 10 .lt~ ~O.G4 
~.60 ~., 23 '1.04 

6.35 9t3n 14,G7 
n/~l nlfJ nlA 

4.64 9.n2 14 126 
0.07 7.05 ?~ta 

6.00 13.64 la.G~ 
4.41 0,60 n.02 



It was dec.lded hot totl1nkeuse orinr()~·mntk'm(\bQut8ensonnllnbonr dQtllUud,1'ho 

nulin $OUl'CC of S¢llsofmUty 'lscorroe~ wIth :tl flush J)Qtiod or3~4 ,~olnhstnhd Introduced 

vogetnbles. Apt\tt from thGSQ mnlc1ldomlmnod uctlvhlcsf the fm1ninssystem :It;fJeglblQ, The 

sCHsmmlsubdlvlsion ott tlctlvitics nod lite lnt(,w"~~n~Ofmlc()n~trt\iHts w<Jllld hnve ut 10,ust, 

dmlbled the mntJ'ix ~Ize thm wnsnh10ndy ntn ptemhnn'i nv¢n wltho\nnsensotlul bre(\kdown. 

nOtt~ ot~ the opUmnl solutions wetQ nnywhen"rlctU' ta nUocntiugthe mille lnbour tosQurce to 

wot'k only. l'lunce 000 could snf'cly nssume tiltH' s~nson"litywould b~ tu\(en our~ of by 

vnryingtho rnti~) of work nndloisnro betwetmSOHSOllS, 

13ush fallowing is t.he u'tlditiollnl motlmd ()f~ t'ostt)fing soU fertility in the study nrcm. At 

the beginning of the production c~lcl(}t nn lw(.\rgrown twtmnry or bcoondnry bush (wen is 

clcured. Subsequently, n sequence ()t' crops is phmted ovor the yem's, rct1cotlns the d~cUnu In 

Roil fertlHty. \Vhon the soil is dopleted, the pit)1 is nbnndoncd fOl' some ycnrs nnd is 

overgrown by sec()ndnry bush. If hillel bCt!()lllOS SCm'CUl! und rnllow ptwlods nr~ reduced 

without tcchnlcnl chnngc, soil ferttHl.y declincs,P,'osently, minerul f<.wtllizol's Ufe hardl~ ever 

used by suml .. subslstcncc ftWlu .. householdsl nne! certulnlynt1t on ttndltionnl foodorops. 

In dIG model, the nvuHnbility or soil nut!'lents is n fUllCt.lotl of the prop(mlon of follow 

to wml clIltivnblc Ul'cn. Soil f'ertility Is then u'onLcd ns nn inpUt in the crop cllturpri.sos 'rho 

use of soil nuu'icrHS by tho cr'ops CUll be iHCludodin the model with I'elntlvc CUSe (1'nblcs 2 

und 3).5 l'lowover, ClS there !H'e no dOHt on thercplenlshmc.nt of such nutrients during follow. 

the coefficients rerufTing to this ill the modal muy not be u<)CtlfmO,On the basis of ndvioe 

from un ugl'ollomlst with 10'Hll experience (MtH'tin (Juntluw P'ws, comm, 1988). it Is nssmned 

thttt the affeot of t\ 1:1 fnHow:rl'oductlve lnnd rOllo is cqulvnhmt to 1 t/hn of mtx<:d Nl'K 

f~crtillzurt (llld stich fnHow i.s cnl)nblc ()f~ mulntnlnlng n 

S Tho fc)Uowltlg llUtri(lnt r(~(llllroUlcnts were used r~) .. C((>l)S(l)I' which such dUIU woro tltnlVullublo: UI()S~\ o/' 
IXlUIH) lilt sWCCnmmlO lUld lOW; SO rXlt ccm()r'rmmln tor lrmlltloHal gr,\(.\II s. mn) Illh'(uluccd v(')gcmhlos, 
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4,000 
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CnSSOVtl 
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Mul~e 
r>eunuts 
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qorrce (dry b~tm) 
Coffee (dry benn}b 
Cubbt\g(f 
Cnttots 

Sourct)! IL.I'\CO nUN 1) 

ato.OO 
ttOOO 

~5;OOO 
1$,000 

1~S 
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~oo 
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h PNO fiJlurc. source: Ihmhng. alcukcr t\nd l~t(!yn¢ (1986, p. 42) 
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Rccomm~ndudF~rUU1.Qr Appllcatiuns 

CASSt\vn 
POlntQ 
Muthe 
P¢tUlms 
aun~nt\s 
Coffel) ,(dry) 

$()urco:tt.ACO (l98l) 

k~JllU 

ao,ooo 
~5tOOO 
4f OOO 
1;0.00 

30,00.0 
2t OO O 

$0"'90 
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aO~lOO 

0 ... 2& 
50...,90 
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GO,~7G 

SOM10Q 
SO~lQO 
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60~'1,OO 
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35 ... 15 
lSO..,250 

76""3.10 
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l)" !' 
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~a 
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67 
'7 
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09.0 



yield ()r~()vhnsw~'etpotmo, As llof mlKcd (h 1:1,). tQ.ttlUzcrt:o"tnlnss(}me~7()k~:Q.f 

offcotlve; Nn'~051K.~Ot 1 hccmro or foUowlseonsUlotcd;irlth()n1odetns pJ'()vldlrJ~ th~sumo 

nmount tt, Ihcomr~of Ctgp~tl;(l nllow fardlfrercnees' bctwee'l the two' cntugor}eso£ 

elevndon. thi,R nmoutu i~ tltbltrntily tcduoedtt) 24()kg for Qver 2~O(}{) m, 

t'f'nble 4 comnfns l.he~i~ldsot~ the ctopt)lng nctivltles. us 'f4Ul$tefed 'oythe HlghJ(Utd~ 

}f()t)d Ct(}PS f{~s~nrchtrcmn~ In the modoh In order 10 rcduueth¢ sjZf> Qfthetllnfrix, some 

pr()ducts wure uggrcs,ucd.: sw~~t J)cnnm lUld. tnrolcrlbbnge, earth pumpkin nut! other 

introduoed vegetubles; nnd sugnronne nud trudhit)tmlgt'Cetlsl 

tn n}()nt)cf'opp~d sweet fmlnto. SOUle 35 pUt' cent ()t Ihe hnt'vcst cf.mtjhns at smnU tubers 

thut HfO onljt consldel'ed 5uhubl(! few P'1 food,whHe thecorrespondfngfigurcls 40 pcr cent 

in mixud plcltth due to lltl! shade efft\.cl CMnNin Chmthuf. purs. cumm.. 1988). 

Trnditlnunl HJghlntlds fnrming syswnm inefudeplgs ns the only dOfUcsthmtcd (or 

seml"dotlH!stklnted) mlhnnls. Pi~kccplns tn tht~8mdy nrcn wns dcscribud by Ohodnke 

(19H9). Althmlgh pigs arc ttnditionnlly housud within th~ vUlns~ nncl rod some swpet POint() 

us n d(HllUSli(.~nt1on mCUsm'(h they nrc free lO roam uhom nnd obtnin n part of thoh' rood by 

l'()C)tlng ul'()\md ospecinUy In follow Ill'ons. It is th~ productiv~ glU'dctls that uro fenced ltl. not 

the pigs. Poultry nnd~ tnrH'C recently. gnuts nre gnlning gt'mmd itl the Htghhuuls, They ute 

also rret~ .. rnngh\ill nnel their feeding habits mnko them rensounhly c()mplumclltnryto pigs in 

utilizing feed tlvuilnble in the fnllow, Poulu'y nnt! gonts oru nlso ted vnrying qUt\luhlcs c.r 
substnndurd produce nnd Iwusohold I'Uru~c., 

'fhu rlnlmnl entorpr'isQs tn the model m'u or the u'l\(litionul. extensivQ tYPUI Avcmgc 

weight of pigs is :~5 kg (l)ullsley 1979h, p. 56) wh()SQ teed tcqulrcmcutis given by fltlACO 

(1')8.1) as 1.3 kg (ll'dry mutter per dllY. tf'ho l\VQI'uge"slzc 301t.kg gOtH re()ulres 1 ksdry matter 

dully} whilQ n 1 ilkg chicken needs 70 Lv'mna (U,iAC:C) J081). It, is n~5Uln~d thnt eV~1l if 

nnhnuls nrc grnzcd, tw() .. thirds of' thuir rood requiroment is still provided by feeding ntthe 

house) (ts tJ dotncsticmlon n1cmmrc. Aspm't of the ossumpdon or lowtcchnulogy ()f' the 
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Silt ttJ t2.40a 
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3.~58 .. 
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-lOt ~ "'" 
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n/ll n/~ nJA 
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(L~89 ..., 0.310 
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where: Sf¥r t; sweet POUltO 
errs '1# (mm~C (cherry) 
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.. 
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TOR ~ tr+lummmJ Q~(ln vOilclnblcs 

!iii 9 • (gSQ 
,!!!' 6tlOa 

',1.'11" 

lVC1 ~ [n\r()du~cd voscroblcs (mher thnn cubbuGo) 
cno ~ eubbn~o 
nAN ~ bmnmns 
seN- HlIS~U'CQne 
rAft ~ l4(() 
PKN ~. pumpkin 
a t ~ ulcvnuon ~ iOO(J Itl 
«2 =; clu,vuutln .~2()(10 m 
Spt ~ 5W~Ot poUUQfTlOfln¢.mp 
cr~ II currco mOnQCfpp 

sao ~ swe~t flOUltQt bpn""~iU1d OthQtcrOp$ 
seo • $Wcc~polijtQ.~Qrr¢4 uodother 01'0"$ 
eno ~CP.m~Qi fittnrum nnd othQrcrop$ 
SMx ~ sWi!Ct(Xumo pndmlxc4oUt(!f enms 
Cbg ~ ¢~bb~~u monOCr()p .. .. 

WA n fundA~ ~t, no\ nv~nnbJQI ih~omptbto ~l,4lll us¢~ 
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t.691 {) .040 Q.OSG \011, 

\iii< ... 0, ~O$, >!II 

O,OQ4 O,20~ O.3i\O 0113'9 
0.003- 0.092 ... 

l'O, ,\01 \!Of "" 
Ii! 'I'< ... \!Of . j ,'J 



rminml eUl~rl)dses. th":n;~\Or nnhlUtts ,m,dlsl?Qstd WtUlsot III ~'y¢ars, tatt>ius.nnd.gQ;usnnd 

24(1 dnfSfbl1chfokens. 

If, l~ nssum~d th;\hOtl nyeutlybMls. rnUowAf¢ns ipro<t'~~c~ SQn.lo 50(l,ktt/fHl Or'rAW fQQd 

(with 30 11ctccnt dr~ matter): llc,:esstbl~'a 1)iS8' una :t;Vlm;"eccssibl~ JQg()~\ts(whh20,P¢t 
;cemdf:ymntterl~ 1~hcwnst~, Jlerc~ntnge.rfom r()O(lpr'l~¢ssJng :duu: eml 'l),cmJUt,¢({:usmdnlnl 

f¢cd WflS seton (ho: bnsisorl~NalMR (1987) <1·nblc ;~). 

Root 
CfC'l)S llmmnns Vegetubltlsll.igs, Clol\tsPtluhry 

\Vustc. Ilrt11)Orti()fl t E}II";!O :fS tli01:u4 3&""40;1 a~""'G64 42 

tJtiUtuble \,vUMeh Ul ~!} :0 1,0 10 30 

UtiHznhle dry maHer l ~I 2 4 4 20 
~Mi> 

Source: PNtUMll. (19K?) 
't.! lOn Ic'is drcs5inl\.nnll~rccnmno* flcmrc,': HoiACO (lOR I) 
, n!nUtH\l~ 

In the utUlznUon of lU'('Hhtc(h tho bncl<bnne or tho Immlcc()t.lotny is sweetl)OHltO. 

nx,~ept feU' Ihn~s of grcm hardship. bmuU tubers nre fcd only to th~ pl~s. ,"he blsscr ()nes ~nn 

be used either for IUH11tUl consumption (Wllhhl the household. given awny us gH~t or sold) 01' 

'\<' NS f~ed. All thrcQ OptitUlS ft)r th~ hunmnctUlStHlWtioll, ol~ other trndiUollol fu()dstuCrs ore 

included ill the mml~lt but tholt' possible nlHJt'mnivc US\} nsplgfcodis Ignored. 

~rhu by*prodnctStlr food lm~lmrmion {pccltngQ, suts. ((lOti scrnt1s emd fmghUkerQl'use) 

"della the nvnUnblo slOok oli nnimnl feed. Rccych1nl.e wusto pcrcentntos nr~ l()f)~r cent f\)r 

tubers und gr'c<.ms, 20 per cent for bnnunns. nml ~o p\'w ocnJ for nnlmnlR (bused t1tl l'NOIMR 

1987). 

lligs pcmstitutou \utiqu~(.uHegory mnon~l the onlinul Qnlctpds~St in IbM thQY nroused 

l)rlnmrUy ns n defmsHory ofweanh tn tfildltlomd~ociefY COhodnkc 1,989). I\hl1ouS;htfu~y 



mnybr~Nold,b}: :thll!>.SOr lmrd,slHp, lhQlr-prbuu,'y llS~isih\:tr«dntomn:c~chfmS¢i(Qlrt'sJ 

bridcl'det!'mdtomJ)cn$ntJonpn~tmmIS) nndfn'btS:r¢l\sts ,evor~/·r~wycnrSt. ,1rht;tlrfintrhlbflnl 

v,.hle is f\~)tcount(:d>li}:thQ: u\llrnlonnlbulnncc$j ns lnltk ;l~' usunn~ ;c(Ue'linr~~ly¢tUly but: hl' 
slIdl (lUtuUldQs.UmtulQst ol'hlswnslCdfrolU Ih¢ ;mnrlUoruUfmhuofvi~,Wf ltneN$tIt.l~lYl th¢ 

nm()UIHtlt~ 1tmn~y Imidl U lmdlJhnml Qxctmng~nlrt>tlhlCJ} nlll~ Ishisher Unut lhe rm,rket,pdco 

or llH\tnnlnml(MnrtfnC;Ynlh~r\P~tSt C()mUl~ lU88)r tn·thotnod"'l.th~ttm, Vnhl0()t:ni~lJ :18 

1.5t hnusth()mntk~l vnl ue.at)ntscn,,'b~sold:oru~edtntrmU Uonnl~Kchnnge.bntdlt)ydo 

nClt hnv~ tlltremhnll vnlu!;}' ns glft, l~(,)uJlJ'yttre !us~d hlthU Imuscholdus u(lremlmn food· 

t;tlurco, (Iud It cnlt Illse, bI>SClld:\.w givonnwny •. ngnln rcptusmulngth~s(\ln~ "nhul. 

()fthecnsh cJ'ops. ~~t)n'c" Is pmduc~dtlllly tl{U~ tUlle, :whUehnr()du(JcdvcgcU\bl¢.s 

(~t\bbogo bclnu the tll.0S\ imporuunl nmy nlsobu liS ad wlthinthe. lu:mscholdj'tw humnn 

consuullllioll, 

1'he ,nost hllllCJfumt household fuel used hllllghlut1(JS vmogQS .isfkowmHJ lftnt O(JmU8 

fhml the sccondur)! hUHh nnd remninillS f,)t'csted nrens,CoUeclkmof wood isprhnnrHy n 

mnn's j()b. h mkes 5 hours tn collect nnd. U.\.kc huttIG nr,nmd 40 kg f)r wood r,.om thu IUmret~ 

bush fnU(l\vs. whil~ btinging {he sume umount fr(lmthu foreRts tnkcs 10 hours. In tho modul. 

His Hssmned th:tt the fh'~wo(}d ~icld of' bush fllllowis 1 Vhlh l':rllm'lUCSU(1l\insOml1ln~ 

vnlnier~. the firewood l~equir(!mcnt or n fnmUy nplHmrs tIl be some 4 kg .PQf <loy, mnking the 

re(ltdJ'(,m1C1H 01' the nvcrng~ hous~llC)ld nrmmdt • .5 (annes l\rHHIOU~, ft'hc pdco or firewood ttt 

the vlUngem.ll.rket wns l,SO/t in 1989. 

'rllete. is s()m~ trndc, Inflrowoml, but Ihtu w(mld be unlikely muxtcndbuyond the 

region. Plrewnod is bocomlng scnrccrin tlumlllO nsspm'u )nndis hlCljCnHlnslybrml!~ht nmhw 

cliltivntion tlnd fnUow periods nre slmrhmcd, 

(~) Uumnn nnt.rUhm 

'rho l)fllViOusscctiongove nnhtdlunUtlU or the ft}od ~(lm'C¢8 nvnUnble 1<) l)COllle rnthe 

8Jlldym·cn.'.rlhe~e .foodSOllfCcam'¢ Unk~din the ulotIcl tomhlhmnn ycnrly h\tnkes of' cUQrgy 



'(mdf,rot~hl f()tlh~ JW(frnso,hauschoJd. nstcdln ~rnble,6tU\d~,\lculfit~dort.th~" bnsiK or WHO 
sU'mdnrds 'n~A01WHO/ONU 10S5), 

~l'hes\lvpl¥sido"of'the :nn~rinQnnl bnl~ncc$~()nsbhlQrlhc QfXcrgy 'U1d'ptotelnc()nt(ml~ 

()(;thc tt,ods. J)j'odm~~dat.·j'.mvhnsclh'rh~N¢ nanrcs Jmve t'~QnObmnl¢{J nUll)· I'NOIMR· 
fU)B7}.6 

'rhemodlll needs t.t1 ,r"n(;ol:thunnlh1.~l1bJ~c'lvu dcclsl(HVnmkJngott tllUfnt'tn hQ\IS¢ho1d~ 

Clue obJective. thnt of the smfsru(:tiou at' lllinhlulnl nmtltionnll'U1lu lrcmeutstls J(lttnulntcd us 
lH1br~nclmbl~ nHntnmm l.uvelR ut' CI1Cl:gy nnd l)t'(ncin~ ''rhu InodQl d()c,s not includ(> nn~ 

inc:cnlJvoto ov~r"n~ht(wo lhesemrgcls. 

Cnshim:otUtl is iHCludud n~ U flll.nlnnnn (l(llUnrnint. "nee buslo neccsshlc~ like MQbool 

I' ,,~Iothlng¥ housclmlu ltl..nnst etc. 'm~i pnld f1ot\ cush ~m'nlngs cnn bl;.\ used ftwtht) IluroJU\sQ. 

of super.len' fuods. tuhaccot nh:olm) und othef' JH)l\ttQ8:icnUnl HQm~t AI(200/yr mtnlnmnlls 
Imposed on income. ns must or lhe B~ms thm cash l)uys far tlmmot otherwise uQ;h\uluded itl 

the model. 

'\lItHe t}lt} modol WUH sufficiently t!(()se tel thu rcnl~Ur\! sitlintioH, withuut hnvlng to 

r'cStlrt to c()nslrnint~ tfl 'h:ll'c~1 the ~()plinlnl' SUhHioll , thul'~ wUt'Q some nstloct,g thlH were 

h1.sUCflclclUly j'oncctcd in the prloes <w l1bJoctlvQS, 

One unmnnly wns thu Qxo<.18s1vu qunlHlt~ ()t' rHlt'chnscd tlce In thu olHlmnl st,lutkm. 

wl~llis cmu~ ns no sm'prisQ, ns JtHlshln nn'l ~I\Ut (l986) p()intcd ()ut thut rlcu ~\\pplios lhe 

ch~npcst unloll}oS in PNCl. Nevel'thel~ss. oxlMllng COllsmm,w In'~fQrcm:cs 



~~J.~.~' .• '. ¥1.rrll".·A,tffl,'''~~~%~''i',:(: .~CW1A/ :r~ t'T :',n i Jr,:,\'. '¥~,~', .. ~'~6'~f",tMmj~!,,::'::~ "- ;, '" i "~',,\; :lr~J~r,., ,~,:jC:' :. '.:' ., \ J~.,A: ,'" " C'-j,,,~'::~;':' 7.")J~~i,~ .. ~1 ~i ~;;~. 

QrL'HHl t;ru'faY ,I>rbtcifl 
·~,:_ffi:·.:'h":',!'¥.::,;>'i', "-,'!f,n,,:'~;fl', . .'~:,t;.I,\j,t::fU,'.:,J:~:iti(~,,~',~:,t'r',: .'j¢~' ,:')rj'~.,!j~!!ff.~~t~.~:,',f:ll,.'''". ',,:'},':', ::,!.';~',,::.',:~' 1 ,,,.,,\. i '. ,e', .,'. ,: 

J)nU Vfij(HlfrutnUnf.i . 
I\(lult t11Q[QN. t'l4 tl" 50 >fttmj$oJ~n 
Ad\tlt f~ml\l~sn4l0' 50 y~nrs('Id) 
PrUnmmc~ oUownm:t.l 
LucUmOtl uU~lWtmU~ 
ChHdren 

llnUy rQ{luJr~nlf:n'8fm~r~Cln~~SQn'nU\'ofRmlly 
~.3ndult mul~g 
a.3udult f~m~des 
(). ,l$ 'f'r~gnnl)~~d 
0.33 .. nCtnttl~l\Q. 
3 cMhJren 

TotoJI)(H~ dny 

TtUul,~~r yt!ur 

n (1'15 wun i SHka muhlsl SO kg rcrn.nI¢8i 
b ;\V~ ltl14 ·YCAti: mule 1,840 kJ, f¢ID"lg (}t990 kT, 
C \.05 lVLltW. tnt 10m S8 kG rnnlU9 nnd m to 5() kQ r~h.u~iC$t 
d 7 pt¢gnurlclt\s. (h~ttlbU\cd omonalldult(cmul~s. 
Q. b lm:wUotl~ I'nt ~ ~(lUr8t dis~ribm¢dumnn~ ~dult rqltlj,Jl~'!. I 

Jd 

ft" 

, " 



snu fnv(mr the tr()Ilsml1ption of 'l\mllttll~sPt~trndttll)Jn\lsn'llf¢si tthtsls Uk¢ly fO be eV¢Jl 

marie so in. n tnrnlnrcn HkeGumlne, nnd thisconsmnct .preferen~~ wnsfiof·rQn~¢fedht tho 

g~)[\l syst~m..Afi tl8om~whm~rud\}mensnrI!Or cnrreoHon. construJrtt6 wex(: intrmJuQcd· felt 

lnlt~lmsedl~oods,'rhc; nmx inmm nt.llomns or ·ripu· Imd llnn~d b~~tltlsbto be us¢d by n 

honsuhold welie restl"lcted 10 ~OOkB· nnd 400 cons~ l\QSP~Ulivcly.p~w nmmm. 

trh~ t)l)hllon tIP (~xt~nsit)ll "gun.ls (nm~(,. dHumhl~ml fcttUiz(ltion iRttntlbvlous ~w~nue 

n1' Inu.msU~yins seml-subslsnmisysh.mlStithiswns bt)JltlOOm by nlU hlHlnl solution. whera u 

mix.ture (,)r bu~h fnllllwing nnd feI'tHlznli(mprovlded tht)Q1Hhnl\) lj)'oductlon sttnchlret 
Nowcvr.Wt us fnrmersl1fusently dc) lUU widel~ use f~J·tmzert Its nJ110UlU wn~rcstrlcfedlol 00 

k.~ plJr yellr. 

'rho f1rlolt sotmlt1H hlltlud\!d running n grcn.t lUunbL\f .()f chicKens nna g()UW by th" filM)')!" 

household. 'fills is t!l~url)' nt)t lh~ casa n1 the mCHm:m.t, ovcn tlu)ugh mlnH'wise nmntlb:led 

l'QSlltlrCCS could be n1obiUt.ed lhis woy, SllbsequoIHl~, lIPP('W limits or I ()chlckeHs nnd 1 U()(H 

p~t' Ilt)llsehnld W<:"C intrndllced. Allhough the solution waN still not n ·mif'tcw hnoLtc ()f tho 

nenm( sHnntltHl I no l\If'lIH~t consU'ulnts wero used to nHow fl<.'xibHity in th~ simulnUon usc of' 

the m()deL 

3.2 Risl( nml Unc(wfnhHy 

(to Hisk In I)J~(>Lv~nmmlng modols 

Wenth¢r nnd )Jrices nru exnlnJlI~s of uxtemnl StHlfC¢S of uncurtnlnty in tl\(~ nntul'nl nne) 

oconnmlc environments, llmmm nttltudos te> ullc(il'tnhHy nls() vnry: f(\l'mars in gcn~Jjult nnd 

PQusntlt {'armel's in pnt'ticultH't hnv\l been fmmd t() b~ nvet'so to Htking dsks {UISI' Chibnik 

1990. JllnSW(UlI!IJJ' 10S01 r)Ulon (md Scnmlizz() 1978), NcncQ, cOllsldurntion needs to be 

Uiv(.\r) to the qunlltll1cntlon t)f \mv h'llll tn en luI utWcl't.ni 'Hy I\l1d hmnnll t'isk PCl'c¢pti()IlS In 

nmm~tic"ll\t'lul>,slJs f)1~llu'ml<lmuscholdR, 

13nkHh HndJt)hn~mn (HmO) ImltHed mit lhnl unvh'(lIunentol concHt.lm\s CtHlKC leBs 

vJH1Intl.ot\!n CI'OP lU'oductlouin lho hmuJd U'OpIC8 ~Imn In the tOU1IlU"IHO .. ZOtlUI On tho ()th~w 



tHmd. l'C')f}l~ In U'o~lllcnl 'l'CSlons nro ugnnll~ expt~NcdtP lHt),'cli'sk; lUt¢nn8·()rllonHh,~nd 

sP(lint ~QnfHch In the )lNOHlghlnmJs •. })t:dodl0 rptrd~hortt\ge8(mlJU hnnarl) l\fC not 

unknQWlh btttthuse nt''> mn n~cnlmnnQushl their, Qx\otn nndscycdty nshtsomcpthcrpm'tH 

o.rth~ W(,lttdJ 

Ilis).;, nhntcln01H: lucUmds In lhO; lUahhmds or Pnpun NowO'uimm. ni'~ not fmuhltl101U"Uy 

dirr~r\1nl ttorn thosQion 'Hhar :pnfts tlf the world. 'Mi»cd~f"oPJ1lnB Jlft1Vldcs HmnO 8courhy 
ngnlnst shOt\lIltH'nl odverso: ulhlmtlu, uf(ec(s m:crlUcnl smB~s or I)lmn dcveltlplnem. whUo 

dlstHH'5Cd plotfi nr~ less Ukcl~ ttl bu uulftwmly nffectcd uyhlcnl Sltlf~) bQ. it WQIHtl~rt wlld 

nnimnls or n ruiding rmny fmm tho tl\lxt u'lbcf ~rho h\ll'i~{He sy~tQm ()fulvlng umtt'(!cclvlng 

gins (t,Cnm rood) ()frgrs n sm.!inl fl'uu)t:w()l'k fur hclJ)ing nut tlmse wtm oxpurhmcusoluo 
difffcully III food supply, Altlmuah thlJHO luoth,)ds do not I'Q,hwQ tho rIskiness l11' pft1dur)\lon 

r\t~r ~O. they mttlgnt~ its nfrccm on the lndtvldunlrnmily, ANnmsl compommts ()f trndlUounl 

PN(l nsticulturc hove been lH'ov~m ovor mitJenin. n tlccussnry nllcwt'nnco f'ot' thu Il(skhlCNS of 

tho sys.tcm would be huilt tum fm'mors'docfsinns. 

Tcchnologtc.ml chnngu would lwillU n now situnliol\, tlnllku tho thnc~lmnoUt'c.rJ 

methods cUI'l'cml>' in UbU. the ininm:uH l'ifikinuSN of lho now Iccilnlquc!ils not known. Ailotll0r 

source ()f l'lsk is thu llm:~rttliIIlY clf lwlccs. CotnJnOfl!lUHzUlioll mn)' bring tho IH'()(luctitlll "r 
t.rndltionullll'Oduc:a im:rt.tmiingJy fcufsn!c, us.ing U't\dHimwf technologies. \"hUe this 11l'(lbnhly 

would not t,lhnngc the per'CuIlIton uf lhu fwmitlctiwl lHlCcf'tnintlcs of u tc~~hn()Jog)1t pf'iCQ riRK 

milY nssume ~J'CnIVJ' impot'tiH1CO.\Vilh now tCC)HH1Iugius.mlo would ~XP~~1 f'nm'CJ'S ll1 

cUllsidur buth Jwmhlct\oll nnd )wicc ns t'18ky. (llvun t.he nbovo nl't~umulH nbout t\ rt'thltivoty 

low lQvcl of cnvh'(}nment~lndur~~d vnl'lntkm l1f~iolds, rnt'nuH'sl porccpt\(1nS nlmut 'h~ ~Ie.ld 

Ullccrmlnty of n now IC'lhnnJogy mny be cl'udQly nmU'()xhnntod with n low,"wcd 10'101 01' 

cxpe~tcd Yleh:L7 On the mhtw hnnd, pl'lc~ riNK would need lt1 b~ d~SCI;lbcd by its oxpeotod 

vnluQ us WQIl ns vnlilnblliw. 

7 tn lh~~ vl~w 01' Urlnn Uotdnktlr (Jl\~r8. cmn\ll, 1992}I·nmncr8Inllfnll,~ pcrcQ;lw n Il"'W Icclmulol!Y OM lllwing n 
VI!(y hrotH) vl.\I'ituhm. Inn nUl: m~cQssnrily n lowcr mmh" or yield OIlICOI\I\1, As ~'Xll~~f'lcl\C"\,l willi Ih~) IlUW 

Iqt:luHlfu!W builds IIfl, Ih(S p(!rc~lvud )'fcld dilflrfhllifou C"UvC,.U~s on dl~ IHlknmvn tI~Hmt UIlC. 



1'" 

tt'he, RubJc.ctivoly J)t~,IIQ~lved rlskln~s~t)rl\; new t.;t,ilmlq\JQ mny WCnQKcccdth~ neuml 

vurlnbllhy lnh~wentin lh~lcchnl~ln~~ ')n lh~ etld} it l$,'tho ~llbJo"UVQ'l~etcP}Uiijfl Drtb~ 

rlskinessot' n m~w tcchnolosyby nlrmel's·fhnt' ·inflnoncQs n~l()t)dQt\ whhht tholhnlts Hetb~ 

rcsom'c~ ,COflRU'"hus. }1rom mHJt,her nngl(t.howf>veri fnrm¢rSllWQ~ndoJlttQn, IJ¢tC{,pt,h:ms, nrc 

,lnnuuuc~d b~ suoh (notol's l1S lhoeffccllvcnoHsDf: thu OXt~n8ton, flOtvJC() nnd th~oxl,~rl~n(}t) 

withlhe new techmllotn' ,1Cthq, endiust ndOln(!rs~ 

1'1he extumdcmot d8kl~ss mod~ls t('1 unoNthnf: fot'nloUy nCC()UUl tOltprtcu ris'k' rcqulro 
th(,\ qnnntlflcnlion()r thu nb(wQ ~'>nsldcllt\tlonsl [)oI1c.ndlng em thofm1tmhni()ll (Um'dnker, 

('"ndoy nnd PnlHnl Hm} }~il may I\ls,) need JI l\loJ'~spc"JnUzodoptiml1.nti()n. nlsol'lthrn dum 

lfmmr pt'ogm.mmfns (lfn~cU nnd Nc)t'(oll I osa, (~h. 5.). 

Mttn>1 Inll"lm(Her~ or n lu'ugmmmlrillmodelcnn b~ ufl(!ermfn, 1thQ utlc(w(nfnty of 

uxtcrnnl ~VQnt.s cnn he: l'(:prcsQnt~d b~ tho pmbobliHy ()f' the ()QQ\u;t'Qnce()f ~oN(\hl ~vcnts (ll" 

pm'lml~ter vnluos nut! \h~ woy lh~ otHCOmos nro dislrlbLHcd. ThQ muclmnhml of (JUlUHifyiug 

if1dcfl~udont "iflky events in n umdclls well dncmnentcd (elSI, Andel'Sf,)ll unct t)llkm 1901), 

IUsk in IhQ tcclmlcnl IHH'ntl'lQtQI'S is I'Hu'Uculnt'ly lm~vnlcnt U' t1iKky dccisltltls ore 

clHu'n~lQrlsu~~nlly scquuminlt itOt t ir SHb~{!tlUQnt dQchdons ute tnken nrt~w the mHcomUN ()j' 

prevlouN ones bucmne known (Honfukol\ Pnndu>' nnd Punen t09.1), 1\ gcmd ox[um)lo t)r this 

u.mhcdd~d l'iskill(;lSS 1.8 tontpUI'IHP-lone Ut'opplng thllt typlcnlly follmvN n Htl'ict Ncqm~n(Ju 

dotermIned by thu (:lhnntIJ. PtllumJnJ crH)sC'lUc.naeN ot~ embedded risk CIf'C less set'laus in tho 

PNCJ Mud)' m'en. ns its nhtricultm'o iSllHU:h less sUIIsllllnl, The pn,)tlmnlnn oYQl~ cun bo 

initiated much ell' tho }'t'nr UI'oum.l. hence lho)'a is much mOt'O SC('PC f(,})1 tho Inlligntll)}} ()j' 

unfuvoumhlo crfu<:ts, In st{t~hch'(!umstfmcQs, thQf'(~ in n gl'ulU~w numbull (1f' dociRfollN with 

t\mhudd~Hl JjjskJnoss, mnking it more dlff.lcuh It) n~pr~~~mt \' . III in n pl'ogmtnmlns mmJoL (Ju 

th~ mIn:)' hnnd t th~ lndividunl r.isky docisions tU'o or l~JiS COIlSC'lUl.mCQ in th" Mudy u)'o,o llwn 

In the tunmernto ZCHlQ. 

ftlha most wldulyuscd mcnSlU'~munt (If the vuluo flf~ risky mU(!mnes to fndJvJdunls is 

lhr(Hluh thQUSO of VtUl N~l\tHnnn nut! Morgollstct'n'~ QXllCC,odl>\HUlty tlmtw)' (S'~hm)mnk.tw 



lU8~)1 In nml1~$cst n mUhyrumntcm Is ldontlfled •. ~hh¢r~gl)orlfl1cJUnUy ()J~Ql\ lhebnsls ·()f 

rOllsonh'"J fhM slmwR the Qhtmgc,hl ~mmti ns lucon,u inprnnseslPtom .suoh n fnuUn,mfUl~ 
mmu~s of dttr<.lrcnt If}v~ls()t~lrtcom<llpnn fndlvl,t'uultJnn :bocnlcnlnt~df; ,DeQj'sl<mo(nlcHls 

cnn bo l'lmk~d tm th\} bnslsor th~n'eXI)Uct~d mlUUes Jln(I,lh~}' vurltmueot~tlHu ~Kp~ot~d vnluo. 
hllhebrond 8~nsQ.,lllct)mc nectl not b~ mt)l)c~ tmmmu bm lUwJdnd ofro.wnrd «()f lo~s) thm 

f'csulfS fr.om th~ dtJchdon tn qu~stlml, 

'J'hu uxpu~ted~uJlUty lhe'n~y hi nm wlthom cr'ltloNi ~~Ch(letnnker (H>R~) "Qvlowud 

cvlrlonco of violntk1lls t)l~ imUvldunl nxlmm~ 01\ \ltl1H~ lha'H'¥i do ntwel'theluss cQt\(!lml~dthnh 

until mOl'C stttlsl'nct(wy Illt)do)a ot)'tm'!l(!, uxpc(Jlcd utlHty fib ,nnllHi lin wc)tthwhU(l bouuhnu\rk 

uuolnst which to C(HUpm'(h nnd townrd which to dit'ect,bclutviom,ll (P, 556)1 

rl~hQ newnl funeilouRlttWlll of~ Iho utility fUu,lllon i8 dOlunnlncd by both dlO olls(wvcd 

hunum behnvlow' nnet fHtntlHcnl con~ldcTnti()n6, 'l'he ph~m)mu.mm of mru'Sinn) \HUhy 

dhninlshlng us over greotQv nmmmts of' tho sumo good .(H·C ucqulrcd is n corn~rstol1u nt~UJ1Uty 

thoory. Tho corr'(U;l){mdtng fmlcfic)Unl furm Is one thilt risoN nWHY t·t'OHh butflnuens om 

pnmllcl with! tho hOI'izmllnt lods (em whiuh units of the g()od nrulnIu'kud), NCVQt'lhuh~s~" 

st)mu fwucLlcnJ nnnlyticnl tools (().!h quudJ'nfic prt)SJ'fmlmlng) on)plo), utlHty functions HUH 

hnve VQl'Y difforent cIHu·n~".wtNUCSj 

lJUltty f'lIflcHmlS lund to be indlvidlHtl, und Arrow (tf)(i3) dem<l'tRtltutcd why It is HtH 

pO!4slblu (0 obtnill " utility, (w wo!t'I\I'CI r'lmctl!)11 thnt would oXlletly l'cflcut the pruf'crOtlCOfi of n 

group of pcc)pla or thu wlltllo st1clcty. Andct'sCHh l)lJkm nncl J''lm'dnktw (l977 J pt), lOOt 13901 

140) suggest some prncfi(ml l1l01lSUl'08 fbI' rc.rH'~SOlHfllg smup prcforclloos In nnni/Kus. 

Bnsicnlly, UK thi;H~U Is Hn JH'ncticnl )))ollmd llwt welll)d f'uU'1i tha tlloorotiunt t'cqu!t'cmc!H', rOI' 

dutiving ngl'tHIP pJ'ufotcncc fmwtJon (f11shburn H)H7), if nnnlystli fcol tho !lced for one lhuy 

hnve 10 crQuto h on tho busis of th'~hO\ subJc(,\tlve, but h()peltlllly l!lft)l'nl~d, Judgclmmt, 



H'nrdnkel\ Pandey nnd ,1'tHtQn (1991) ljfcsCrn un overvlow or l'lsk"'I'toL~Nmltnlng 

ulcthod~h f'rho fcwtuulmiou ellOSUtl fotthls uunlyshl involves (n)n lltIUtynm,oth;m ns the 

objectIve funcHmhnnd (b) thcinclusiohot ,risky 'pnrmt1¢torsltl the torm pr ,~umpl¢d vnlues 

fn1tll dlstrlbutlollHovcrn numbct~or smtcsol~ tmturo. 

N~, OUI11tl\e"st1~~iri() study of the utility fmlctl()flS otpcnsnm fnt't\1Qts wn~ l\Vt,lll,bl~ ror 
this ~alldy,OI1 ndvicQ from llt'ltmBnrdnk(!f (P('W6, COI1'll11. 1991), n negmlveoxponentitd 

uUlIty functi(m wns uHcd becuuso ()f its Ct,nsumt: t'lsklltlvo(slml qunllHes, ltlthisstudy. the 

tlUrlttntU-llmtc funolimml f()l'tn isus Ibllows: 

where: t!UJ) ~ CXPt~ct'ld 1IliUty; 

Y !t,\ tOlUt illcnm~i 

ttl ~ w~~inhl, ur mtrlhutc. 1i 
o t;'t hns~ nfnlllUrulltl!JnrUlllm 

k,t ~ cooslnnl cucrn~ltUll uf tlbsolmo risk nVt't'liiun (~2/101nl wculth) (t.inlo und Mitrl.ccs 

19'M~ p. 330). Uful 

yj. f::; nmnlnnl vnluO' of illtmm~' tlOlII'Cl\ i. 

(1) 

The nb()v~t nftctl·uscd, functional fcmll implies cmuHlmt risk uVt}t'sitm. NCVOl·thcloH~h 

Inct'cusing (dccl'cnsing) the level or totol wOlllth .in the k fltlrlHll0tOl' lowcl's (t'ulstJs) tho mllilY 

()i' n given sum or incmnc. (mnfmlning tn tho expected hclmvlouf' ()f tlsk .. nvc,l'so dccislotl* 

mnkcrs who ol'e mmully cOllsid\lr,~d the rulo (Andol'sOfh ['Ilion nnd Hnrduk'H' 1 c)77 t p. 89). 

'r'he components l)f 'incomu· in lhu study nrou nrc: en) ~mBh ln~omo, (b) ull'ts glvun in 

Il'ndhimml c>whnngu. ee) muto leisure tlm'h und (d) f'ellmle lolsure thllO, Since thosa Ineomo 

SfJUtCeS huvo dtff(lt'cnt unl.ts. soplU·nta wouhh levels for on,!h wor~ usod.Fol' unsh incolne, 

(otnl wealth t'l~ (\ rru1n .. lH>usl lmld wns estlmntcd m {{ZIOOO. including pOl'sonnt P()ss(·ssions, 

tools ulld ht)US~H. 'rhe "(I Uti. wunhh' rOlf gIfts wns 8t\1 nl I{3,OOO. ~rh's flHlkcs oKpllclt: n 

pl'cfel'cflco for k"''''t/illg inc.lOme within thiJ housuhold I'nJhcr thon givIng it nw~\y more tlmn 

so(~lnHy nccusst\fIJ!1 ri'Uf luisurelln1Ct thQ lotnl lhne uvnllnhle nftet· pors()Ilnl nc(!csHitics wns 



substlnncdns wcnlthors.tock vnlu~ or1e18nr¢~Mnl\1<lcisur~ thue Wt\sglvetl' A weIght or 2 to 

f9flcct. 'existing sooial preferences ftw(mdng mulcs()\I~n\ fetl1ulp$,ln ,thc;summntlont 

lndivtdunl utility vn.tuos of the nttrlbut\}s wet~ giveu~C)unl w¢isht~ in tht¢bl\se .. cnR~U1odel (tH 

= HI ·Il;Un .:;1' Ut H~ncet 
llltU{;t)l ~ (1, !Ii< ~"'{~/1L42)*~~:{ln.j) +- (,1 !If> ~",,(ala,U31*~'M) 1" 

+ (1 • o-t2/10aO)*C%) + (1 • Q~(aI3QOO)~GO) 

whl!),C! Ml1 \\1 mnlolclsutu limo com) Jmutlu 
r:~ t:. remnl!) Icl~ur¢ lifm~ cono hours; 
CI t';l: cnsh Incnm~ (K.); lind 

00 .~ fCSQrVlIlIon prico ()f Sins givcn (K). 

~nlC muhl s(:)urce or tisk in tho study nrcn Is price dsk. In this study. lISsltnWtJolls Imve 

been llmd~ ubom the uxtOt\t and dhitdbutitm chnrnctoJ'islics oj' futur", prIce vAl'lnbl1lw. 1'cn 

equally Hkely stutes c)f uut.\lfO Weft! included in the model. bn~(!d 'CUl tho obsQtvutlor\S or 
l'Jlu'clnkol' und TJ'mlCt)SO (1979) tlmt such It Ilmrlbc.I' was suffioient fOl~ tl clos~ npproxitfHuloJl 

of the results from qundmtl.c prc>gN\mming that lho.y cCHrsidcrcd the benchtllurk~ trhus~ltl 

effect. the (me row elf dctc}'ministic pl'iccs wn~rcplnced with 10 t~1WS J'epl'C~(mting the t'isky 

nnlUl~e of rwice OUlcmnCN. The Individual Pnt'Ul'llcter vnlues WCl'~ obminud by l~ntll1 

H}'pcrc.ubc sumpling from the npprolwinte dlsu-ibutious.R 

'rhc pl'icOS or purchoscd inputs unci foods WcrQ expected to be the lQnst vurinble of the 

slochnstlc price pnrmlietots. As S\11U\Cstcd by And('wHOfh 1)111011 und Hnl'dnkcf (HYI7, PI 59)1 

bern dlstributions wure used fot the~~ pnl'nt11ctct'S. In this implomcntut.loJ), n ~Wtrlm"trlcnl 

distributlon was fitted bctwCQI1 tho. extreme) vnlues mot'ked by n lO;,IH,WIICOtlt: runge t·: 
vurimlon ()t\ eith~r sid~ tl[ the expected vnlue or mmh:h 

'rurnlng to output twiccs, nnecdmnl evid¢nce sUggCS1R thm: SeUCl'l{ in l'lllmu New 

Ouimm tend to b~ i'nthurinn~xlblQ ubom the t\sking lH'i(lf) (MnrUn OuntIH;H\ P<lrS, comm. 

lU88). letl}'l>, nnlmut salOl) by u'nditio.flnl hOllseholds Ul'e relnt/vel)' r~w. hence Indlvld\inl 

8 this llmc~dlirc wus cmrrlcd om with tl!t,,\ uhf ()f @H{~k, n rlsk.mlll)ysis cnnnnncr (lro[tmm nUnc!\Qd to Lotus 
'~2,,3 (I)t\H$ud~W8V.), 



snles ol~ lmhllUls; ct't)bJ) ~~ell n~blnomlnUy di$fdbut~dnttbe slt)sle~fnmlJcw"h . trhnt IS. the)' 

~lthcr solI tlf; the nskinS:vri¢~otth~y do n~ltj HOWeVef. nt the t¢siomd l~vel;l\bem 

distribml(H10f t}rlcQ,sis n~edt withu S()+per~CutUbnlldor unctwtulnty on eithersldl):of the 

l1'lcnh vnln,et The. snlc. of vesetllble,pt'()ducu 'lR nrcgulnr uctivHy, dms Jh~(Jontlnuous bem 
distributkm is nppHcnbte ~ve,tl m Un} indivUfunl form J¢ve(. 'rhepdce. tntlge for pl'odlJcc~ol~ 

is SOPUl" c¢ut (.mehhcr :i\d<>or'lh~expected.price, 

orf .. (nl'm wnse cnrt\tngs~b()th work ill the vlclni.ty nndremittttnce illoomtl. M<.l RubJect 

ttl mininmm .. wngc IcgtslmlOth WOI'K oun either be round nt tholeglslmed wJtgordto(w it 

cnnnQt,Qver th~ r(tglon. n bem dlstt.iburiclI\ is Hl)ptfed,but lhc;~lXtl'em~ vnhlPs l\fe zoro ()fl the 

one hund nnd the WU~Q tate Otl the <)thQrl with the mode ntthe: SO per cent prc)bnbllHylevel, 

*rtmt iSt rho (lxpe4~tcd vuJUl) ()f the rutnJ wugc is 50 per cellt of the legislmedrnhtlmmu. For 

remlumwe incnnlc, the mode wns set nt: 70 per cent probnbllity. in view ()f the better 

oppnrnfnidcs to <mc.zmmtcr wtwk in ul'lwnccntl'cs Umt It\ rurnltU'cnsl 

()nly nnil'l1nl~ given UN gifts c.mnsthutc n net expenditure from the-point of view or tho 

household. (Uft yalues of (!hickel1s nnd gOUls wero u'uulcdus idcmJcnl ttl the expected 

rnnrkct vnluo. Pitts m gHl exchnnge w,we vnlucd m 1.5 times the expected mnrkQ( vnlmt. 

indicntit\t~ their hnJ)m'mnce in truditit>nnl societYt 

3,3 Hcgimml fJ~J(mshm 

(nJ Aggr*cgnUon Iwubr<HUS in .'eglonnf nmdcls 

Ono wuy elF cmtstrucUngrcglomd t11od(.tls is to build them from Mrendy cxhnin,g 

models of smuUul' entitles. tn the cnSQ of ruml regk1ns, most. if not uu.or these ~nthles will 

he rm'lm~h 'r1hu issues con~et'nad with uswbHshinS ruglmm) ~'ctmhs Ih)m thoChu.nlno 

representutlve fm'm nmdct nrc discmmod In this sC~ll(ml 

trherc is 'opie s(t(>Pe for ftHfOduQiflgblns when n~sr~gtlting tUflnm(ldels huo u 

l'cgiotlnl c:mc. llnzell uno Norton 0986. pp,145/t148) S\H1UlUU'lzu the prccondhloi\s or 



th~or¢dcony snti~fiJt~tot~~ nggtQgutlQn. 'thegen~rnlr~qn·f~men(\ OthofflQgco(;}lfyot lAMS 

Sf()Upt!d 'QS~thcrhasbccn specl ned U~: 

('1) 'fcchnicnl hOt.l1o~enehYtm¢Rnlnsthnt .un rnrmsort)JdptUionUy~ndowcd in thcir 
I,hystcnl(U\d J11~\I\ngetlnl~'s()Ul'ces, mld nt~ \JsitlSlhe some t(!QlltlolPSY, 

(2) PeclH'i(.~us 1)l't11)OJ1h:mnUty, denoHng thntindivldunl f,\rmers' eXllcctAllons nbom 
unit nctivl.ty l'cmt'nsttt¢; 'l)r~)llorttcmnlto tho nverngo, 

(3)lnslltmiounl pr'jpordonnlB~r¢qulNs tt Cotlstl'nlnt veolotof ~~nQh (nrm to be 
Pf'of10rtlonnl f() thnt ot~thc uvcruse, 

\VhiJe thet'¢ ~xI~\. ot.hur, oven stricter crh~rlRt the nbovcnrft1 suld to be ~nrnQhmti 

P,'.wUcnl ShldieR nrc ustmlly hOi'd pressed to sntlsry thcototicnl t'lgour, nnd whnt is leff is ni1 

eXn11li"ntion (.)i III whot ~xtelHthe idenl preC\1I1ctitiOl\Sorc sUlisficd tn nl)nttloul~H' coso. 

In the ~'nSQ of (luminQ, cnsunl t)bScrvntitl11 susgests thl11 fnrl1l housoholds nre simHm' in 

mnnyreSpt!ct~. t'hmcc* th(w<! sticms to bom lenst us strong n cnso fcll' tlssuming ihM 

n~Sl'egntiml bins is minimized hOl~C n~ thUlj~ 1s in other studtcsln ndvnn~1Cd~(m\lntry 

(\gri~uh\lre. 

't>;ho Oumina district Is !imnn CI1(}uSh 'C) h~w~ .Ivlntively lIul~ varlntfon in l'ulnfnll and 

tctnporntufo (l'lmnr)lw\},s J (84). l)lff\WlJllccS unused 1», el¢vntJotl have bean nccoml1lodnted 

in the nmd,~l by ncparmlng land intu nreHS ubovo nrld beh)w 2.()()() m elevnliml. trhOl'C Is n 

grenter div(miHy in ~mHs (Hnmt1iH'cyS t984). bm Ucc~)UtHing {lor this would hnvo t'cqutrcd 

much fnm'u dnUl. 

In tmditit:mn1 Hiahhmd S(1Ch,Hi<ts; nCCC!iS to Innd tsroguhucd b~ CUStOIll, The 

CUSl{mUU~~ UU(lCnUCUl of [nIH! t*cs()urcc.s, wh~tharby )H'(lOf()f tilll\g~ bycmcostors or by tribnl 

wnrf(lre, tcsult~d 111 un uctresslt1 fnnd (hut wos quifu pr()pOfl.tmml ttJ populmll11l mHl1il(UlSl In 

the prcBcm modeltthe toWI lund fesourcu ur thf) t'cglol1 cnn t'cnsotHlbfy be ussumcd to be 

"vonJ>, distdbnl~d nmc)J)g hrms~ht)ldSt As rcsistcl'inslilJo t(llnnd becomos nmro wldcsprcnd 

nnd ttndhlcmnl m~lIH)ds orl'f~di~trnmHon loss ncoeptt\bl~. tlH~ InndrQsoUJ'cu of housuhplds 

mn~ becmne lcs~ C(llJnUy spt¢ndht the futuru, 



Agllht'prescl\tly., ¢colmmiQ,n~tlvHyltllh~tl1stdct;(htde~dt, !lnthe })rOVhlC¢), ,1$ quh¢ 

'h(lmost}m:aus*l~a,~ the ,polmJndou n~cd, U) yents t\mt:QJd¢t()ttln~;t9tm QenRUS. rQi)ortcd: tllQ 

OCQ~mmton cnt~s('rles us shown, In'rt\blo 7f 

~V.ork.htg fell' wng\,} 
()wn bushuss 
PnrmfnplfishiuS for n.ml~lf 
Fnnl1inWnsllil'a rott sllbshnence 
f:;ult"'tirri~; st,udUtll: 
Hnus~wurk 
T'(lO ~ounw()ldihnl)(UCuppad 
LmlKina ftn~ wnrk 
CJr,h~r 
Notsmtcd 
Smm;r: tNSO nJH5~ Pfl ()~t itS). 

Oumlnu 

1 
3, 

iH) 

21 
6 
t 

10 
~ 
'I 
1 

3 
1, 

$~1 

art 
a 
¥~ 
P 

1j, 
~ 

11 
0 

frhe hv() fnnnhl,!} ~nt~gm'ios nn~ oVllnly bnllUu:ud in scnder, whHo Uloro fmm dum 

",(.men \v()rk filr' WU&t~ {8! 1)1 own lmstncss (5: tl. sfUdy full Umo (2: 1 htOllk f(w work (2: 0. 

nnddo (uhct'wnrk (%:1). trho gendert'uUo in hmlsuwm'k is~n:l m woman. 

Prndmninll rmU~ttls nr~ nlsu lmtnngcmmus lnlh~ stud), nrouw Some BIl per cculof 

hous~lmld8 urnw Ctln~Uj wl1110 pigs uta ,kept b~ 78 pcr cmH or tJu~m (thu, prr)Vh14'e nY~l'nsols 

SO t)~r cunt for bmh).73 f,elY aunt or Ouminu huuseholds. and (mpel' gc.ml Droll turn] 

Imnseht1lds in Simbu. sen f()od~l·()t)SI ttl th~mcdjum"l()ng "Uil It dirrorontJmicm ill tho 

prmlmHirm rmUeJ'tlcun ulso bij e:xpcc:tcd m Iwise. 

°Ohihlnm ~nmllscr limn m yunt~nr ngc'~()n.sUull~d ~t5 IlCrc~'m orilla mmllHlf)ulotion 'lIl (tomhlo (NBC) 
1985J ,,-24). 



A{lnnt"fomplnrntn;mnto.rhd f(lrf,!tltfc~, nnd; ttnrodm~cd vegetnblQs.~ tln:re l:iUute ns~.nr 

vut(~hnscd "inpms Iff tlJc'8mdy' UfCilutthemOillctUttli.vCtl ,tb~(byl~Nasmndnrds)'uoo(lro~\d 

UI\.kS.(lftbc t~gkm~ H lsext,cale(ttfml.rnrmcrRorthQ;reGion·could:~c.ok·"ddH[om\1 'lYnntUlc~' 

{)r ,the l}Urchns~d. ilumtswUho.ut CXeJ1tng nUul)wnrd .pres~\lrQ o'111H~ltpdgt)st, 

Of; thet11IlpU\}l oj; fnrmhls". CofrcCt is nn h\lermurmndt~1iIttnd¢dcPtlull~ltty w.rtltn 

"Qrf~;otlyoln8Iic ,hmnUld m IhQ(Jumfn~fi)GI(Hlnlh\weh'1hu sHunU{m 'is dirrcrcnr, (orothet 

~osh ~1·Op8. tnn.tmnln limrkutl~ell~Clllfninu l'roduc~ 'ts th~ llfovlnoJoleul,Htll. l<undh\wth 

wh~n·t:t\pnl't of If lnn.~~ be tmdcdfunhtw to l.bobigJl~rc(mu'~ssuch nsMcnunFhlnQJh QorOKJh 

uvotll:"n~ nnd l)twhops JJ{')rf Mot'~sb¥jl:~ang"t(un dfJrmmdfor mnrk~lcd t<mdsmff$ ismnintyn 

functiml t1f urbnnizlltiol1. while shOrl"nUl dClnnnd i~onJy nu)dq.rnl~l)t tn(luen~cdby ptloe, 10 

Ftw lhu snko of mmlclling ~JmJlliQhYl it lfil\ssumcd Hml It ~hnug~ in .th~'lumnlH(,\soi~om~ 

cmnnmdh)' offered for s(d~; will rWl huvfJ un tJff\tct on the JWlces of~ (Hhcrs. ~f'hts nssmnluiotl 

ot~ zero <:rc)ss"ru'ice otmnlchl~s is made mm'c nccupmbleby thtt nlQllhmth~ ~pmdnctN· tuthe 

mmhd nr~ not Just fndivJdunl ~ornm.oditi~s but.tnmHly, shnUuf t~mlum}dHln8 grouped 

to.Surhcr. Under such c()/ldUlmUh the fuff. priceurfc.ct or n phlu,g~ in supply in n tommtldfty' 

is bornu by its own price. Ch.Hlges In sum,l)' wUlthus lend to n relm.ively shnrp nmvem~tU itl 

t.heown prlco. white JlJuvlng o(hctsullItff"uatcd, Jndicntions of such price behnvlour hnve 

be~m dn~lm,u.IHcd hy Joughlll nndKlIlil (I OHm,While pticu.s or close subsdtuto stnll1us such 

ns tuto und SWCCljumUo tuh'tm:cd cHeh other In Pm't .Moreshy! th~ link nppcnrcd :wcnkc}' 1n 

l."no! und nasHglhle tn (lm/elku, 

An uttumpl tn trucothu deJnnnd CUI.'VC8 ftlr Clumine rcmd (.ttC)/'S und nnhnnJsl by wny or 
Hn~ml SUlllllUflmtfm.h \YUH nbnndollcd, tfho muchnntsm (li' dolng thi.s Is strniuhttorwnrd 

Uht?fJll nnd Norttltl 1986. pp.176'J 178)t blU lhu dntu \Vute In~klngf As (ml)' \pcrct)J)tivuly 

UOHcrntcd' dum cnuld hnvu beun used. the llOt~tHfnl hmccurmw thus hHroduccd tn th!l tn(ldcl 

10 lmfO~uccu vcgclUblen urclnt J)rcs~ml th~ (mly food produced in Omnhll.1 time Is subject tu lltlv¢rnmcn( 
mntk~t intcrY!,}nH(ln.QmmUmHvctt~sJrl~nnn~ofl v~ncwhlt\ hHlmrt~cmls() n dtRtotfiOH oi~domtl~tic llrfc~~, 

hut 'hcr~nre flO r~R~nrchnndlngs nbmH tllf.l CK(~m or "lis dlstnrtlmh 



wmddfutv~ ncant.~d'the arcnt~rm'~cfslonortbQ; ;h1af¢ nf~!fnk~ d¢m3n(l~p¢(lmrmtion(. JWhQr~ 

tb~impHchn8SUm[)fh:morpQd'cPt cJ.n~d·oJlYbr dQUlUml wns:Uf1r¢nsorUlbl~{¢.~it .hlScdUnS 

hUrod lIccd VIJSo,fn b lcs)" tnnrk\}d ns ~onsll;nlnt}j·.wcJ~~~us~d) 

1'ho: ycnflyf"crCns~ ofd~numg: tor (ntf(Jtmsed :roodsbyp~QI)I(}wlthfn tfu~~fudf tl\tc~\ 

wusnssllUl'I<ilo be Zu5 P~t~ccnt.tJ.ob~ fotnmlm.:d trtlh~' 't11oifel us tH1QXfCl1dJnB Uftliton 

pm'~hnsesnUowedf Ahhl1Ugh ~Y¢i'nn.,mpnJndpll St'owthht illNO·ls ~~lp~rCQtH,tWCitld J)nhk 

1989), donlim{l fllrmarkcted r()o~l ;l~ Hkely lO~Kptmd rnst~r Umn lhlllt dU\l J() Q}nmglng: 
111'(lrct;etw~s nnt! hIgher illC0111eS, t'ttl1U'nc (Hi83, pli~S7) wns otth¢oj)lnJ<m ,thnt 

Improvcnnmtsin nmrK(ltingservlccs nno NUJ,part for u'nnsll,wtmlon nrcnQed~dfor/art)wttt :hl 

fm)d mnrkcHng tll exceed S pcr' c~m. How~\tertmuch ()I' this gmw.thwonld stUlconn~ from 

urbrm demnnd. 

!lopuhuion nmnbcl's ill (JtH'nitl~ wcreosdmntcd un tho hns)$} o(\JOln ftom fhQ 1980 

C'·ns.us~ Assmnlng n net growth ()f ~.l J1~" cent ll~nj {\Vorld llnnk H>S9),the Jmpulmlon ~)r 

3Ch714In lij~m would hnvc gt'oWll to l\I'cmnd 44.300 in 19H91 At nn nvcrngo htnlsQhold size 

t11' 7.4 people, "his t;clnestmts 5.990 houscht)ldh.As tJH;H'~ was senne m,u ommlgrmlonrmm 
()mnine, lhe number of Imus~hl1ldswns Rf'bittlU+i1y rmllldcd d()Wll to 5.900. 

'l*hc fm'm survc,>, clwl'icd ()min (,Jmnlnn: found thot. on uvcl'ugu.thlli'C; wero 1.6 1m or 

hmd ureo fit lhe di8t~mml of cnch fnrln"hcmsohllld. For 5,9001mnselmfds. lhls would illdiclUO 

un umblo land nrem uf 9,440 hn. 

nosed 011 NukuJimu·s definition nfc~,)nmnlc RUt'j)lus fot t (t £CU'Hl'lhtlUSohold, fnthe 

present model H is cn)eulmt!d us l'ovenucs fl'Onl dHTcrcnt SOUJ'(l4)$ luss COSISI R~wmlUe Hems 

nre; en} cUfih income. (b) vulne (}I',gm~glvcnt nud (u) vnl.ue()r h()me~~OI\Slmlcdpt·,)dm:\)1 



Cost;s nte: {l\l~mshcosts()fPI~QdUCll.Othund(b)vnl\JQ b£nm)Uy ~n.bQur nsed,hlproduoti9fi; 

n~th'lU~s~, OUts Jlr.e ·gost~dnt th"exphn!l,tQ,vnlu~tnl1dhQnl~ilfJ.OhS\Ull~d~ 'l?t(Jduc~Mth~ 

~K.f'QCfCd umrk.efpri.cef 

QunnUricudtmc)f' th~'r¢\t~nu()nnd cnsh!!(!ostitems. 18:(r roudn~msk., but the 

fnensnr~menlt'flnbmwct)stsi6 mt)reChnnQrlshl~ttrt!!dclnhtnfo .• vlewhtg of vlUnucrs '(Jtmld 

hnv~ yteldcdinr'1l11ltltltlJl nbmJtlh~ ~ubJ~'rtJv~perCel)n(m')f mnrshmllnbourcosts mtlUbaur 
bmut is in<!r~Hlshlt!t but Otero wc,re n()r~S(Htt'C~R lQundlJrmk\l such (t,lu~k,rrh~rer~)rOt lQgJQ~\l 

rcmmtlilltt wns used It) npfWOKhntU~ the: rnnrgtnnl"Ct~Rl ~\H'VQorthtt IltrJUllh(mscho.ld in l;lgur<> 
3, 

In the CmltOXl of the scmi(!!tmbsisteru ·rnl'm~hougQhoJd8 orCJmnhl~.bclow th¢ hwelot 
Muist')'fng hmd~ humnn ne~~ds. it is n,'t wOl'king dmttms un 0f1ptlrtunify cosn sHwvnrh)tl O~~ 

mnlrlmrif.ion. fl'hmh Inho\U' \HIe hns n nQaUll\'~ Opptwtuntty COHlumil btl~iQ n~cds nr~ ~ntlRf1c(lt 

XIJ;mn then. howcvett.tho (lpporumhy ellst of usl.ng lubour lnprodncllon nctlvWcs J8ex"cct~d 

to l~isc fHth~IlJy. tmshinJ;t up Inm'Milmf costs Ie), its highest. poInt nl Ihephysicnf limits ()f' lubouf 

\Hm. This pa.Utwn Is 1.'CIH'CSCtlted by the c\HivcMC lnPiiju.t'Q 3. 

trhe nPPJ'(}XinllHcd tnnrglnnl"uust curve uscd InthiH sllIdy.l.s Ilm,Hu' (l\1t!l." inr'ltsut~ 311 

It 8Htrts nt lh~ m~jl~in uml rlscsm un Hl'bhrnry level HI the physJcullhnits of lubow' usu. No 

evidence t!nn be t)ff'cl'~d ns t() how crosely rvlCI~ mny npllwximntc lVf(!, us the Inttcll iii nen 

k.flnwn. Tho lincm' np(lI'o>;hnmJun hi nbuvu the mnt'ginnlllJlptlt't.unhy Q{)st m um! mHU~ the 

(wlgJn nnd it mn)' bu ubnvc 01' below the naHml cut1vc n.t th,~ mnxlmum marQhml cost, "ne 

Inn), try to sut the uHlximum or th~ IimHu~ npprmdmntio/l tower limn the exp,~ctcd nutunl 

Jl.luximun1. so us to increnNC: the likelihood fll~ nclosQ lit, 

Once tho mnrglnnl~cr)st cWive is idonllriu·d or npproxtmntcdl toml InbouI'cmn cun bu 

cnlculnt\!d us the: dennitu InlcsmJ or the function b~lwcon thu origin nut! thu ucrun' Jov~1 or 

Inurllu' use~ 

In this stud)', thu maximum n\fnththl~lnbmH' Hmu of the nu~,n"housohold is 20107S 

hours, I\llhts CXH'<:Il\Q l~wcl orlnboul' UNO. thu. mnxhmnn point or the tmu11!lnnJ!lcost functinll 
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i.s N~tnt th~ CKJ)~~tl!d vnhlool~tm'ut wnse (Ot6x,R450,!BtPQ~ 100() IlJI~ of I ull tnw) 1· ylcldlns the 

followlnn 'folutioushlp: 

Vi hero: M(:Il~ tt Ufn~ur ul'l)mxlnmtl.on of WI> nmrnJnnl Jo\)our cust, tUtti 
1~ ~ Inhnur Ul{{l ('OOOlmufn)1 

(3) 

''!'t,1nl cost is Uiv~t) bYlhc IHIQn, nnd(.wthQmnl'~lnnl InboUT'CC)st cm1vo. nnd HiN 

cllf~mrmud us (Iu) d~'linHe lntogrnlot' Ute functit)tl bCl,WOO'llh~ tll'lgin nud f.~*.lh"h;w~t tlf 

Illbmu1usQ! 

(4·) 

h must be mnde clem' tlmt while un npprnxhnnlo mansuro '11" cQOlu'Hnlc sm.,->lns IN 

cnlct1fnt~d in thfk study, h h~ nm UM\\d I'<w tha optitni1ntfon nit lha rnrn)ihmHichold llK\(lcl. 

troml ~xpcctc.d utility ~onstilute8 the ubJ\!cHvu fWHJll(m •. und lh~ oJHlnml levul of kbmlr HNO 

for work jli whuro tHiHI)l rom,~hcH its nmxitmnn, WhiJo this pOhH tl1U~! (;tr nmy nm cofnald~ 
with I)tt elf) Pigul'o ~)t it 11l1ItWCl't,hlJlc~s us~d m I\uuik (he tnttol\ 

trite cconmnic ~urplus (nr gr't)sN mm'gln) uf tbe rOpl'u.Hcntntivu fmltll ISn1ultlpHt'(\ hy tho 

numh~w of flU'tns In ,1btnin rUBionnl ecmlurni,~ Stll'phIH.l.1 

BCCUlISC of lhu rlUh~H' tl.!ntutlvo In~thud or cosllng lnhmw \IHl.h tho nbl:luhllo nSUf"'S or 
tho 8ul'pltl~es muy nm h~ V(H'Y nC(JUJ'nlo~ NQvtmlu;:lcs!h fhe cx!om nnd dh'(,!(.!U'}Jl of thult 

chnngu. both nvur (huu nnd Int'csruU\su to vtH'imimlti in tochn()Jos>'. shuuld 1m JaKS NCI1Ritlvu 

to flClttJlltlnl mCUtmrcn\f,mll,nl\tHJurncl~H. 

~) fl"hu cnfClIfllUnn or ccullmllt'~ !)\ltf1tW~ l!i shown III ftilmrl.} 2 nR the Imn COIlsl.mtm ur the, UHllrlx: this is II 

~jmpmjcntlml llI~m'\(y lU Imnc~llu U!u C()mJlml~mH ur CCUJ\omlc RUI'pl\IN, (u thQ nemnt illllllpllIomnUon 
(A}lIHmdl>l ~) cnlcufnUtUl!i or tfm vuhlQ nf Inhunr HS~~ mHt of Ih~' flUI'p11l8 mc(\~ur('S wcro dOllo oUlHldt! Urlh~ 
Hmcrixi 



In~(n'ptltn\lt)n~)j~thm~ tn tho unnlysis involved lh~rccnlcUhUh:mtl'rthol'roarnmmlna 

model fml n mnnb~r t)r y~ml8 whh (.'hunUQd tmt'tH110WfSi l(lt~dle~H}y~nrf'ttl~ycnt d~v.el<'IHnent~ 

111 the 8)~8t~tlll this npPl'unch is dlr(t~rQln Crout reoul'Slvullt'(Jsrnnnllhltt I\H llnul> Is UnQlU1~Y" 
llV!.W bgtwc~1\ lhu yctms: Ih~rQI~tlI'O Jt\() Nc)lmlou: 1n upnrHcmlnr yotUt l~ n01CO)mpCf~d tadms()hl 

1)t'ovillU8 yeut's. Ascullit(iI fm1mnlltm nml dcut, 50fvfotngnm ltt1tlmllOl'tmU ~~I.Hm\OIQrIRfl.gsol~ 

snml·subslS\QJ\\ PNCltlultl"housch(,llds,thu nddcdc(ll'llJ,loxHy ot\ .. ,,<lUl'SI\Hl proQrmnmlug 

~~nuld not b~ Jmillfl\}d~ 

trllU I:U!'t\J!H 2t J "PCl'''CI.m1 IlmiOlHlI nv(wn!~o pnflUJufJon Ul'owlhwns'l>roJtwtodtCl tlumhle, 

As n loss"d~vulnpcd ruufml uf'thu C011I\(TY. rnl~s or 110IluIntinn gl'Uwth fn tlmnhllJ m~Ut In rUtHI 

lwohnbl)' ulmve thu HV\1t't\gU. Thus tho l1l\cl>' Imlgol"ll.!rtH clc\JUnQ in ImpulmJon !~I'owth luny 

MiIJ nnl)' IH'inR the J'cgimmJ figun= down In nrmmd tIm IU'es~nt PNCl nv~t'nga of 2. t {lar cont. 

As n simplU'h.:nlimh gl'tlwlh wns rOlU1uhoutcc! ill thl! mmh!l us n sinlplt' hlctCnso in tho IHUllUtW 

of huuschnldfit with 'ItHIMJhold 8izo t'umnlnin!~ tho sum!;!, 

'rho mntn CUI ;i(!qllt:!n~;c of pnpulntttlfl gruwth is tho l'Cdll~'tlml ()f lnnd uvnllnbto f'H~ \:nch 

housc)mJd, cl1ut,hu PIWP()S~'/j of tho mudel. It is n~htlm\ul thut tho Irndiliouul, uunlhtwlnn WilY 

or hmd nllmmtlnn will C'lIUimlO in Ihe fOl'u}iuUllblu rHllln~\ and tills t'~dmHlol\ will bl.! 

Pl'opol'timllllO u~wmi8 nU hmIH~llOlds,) 

HIs lmllkul}' lhnt l~chnnlog~ would stu>' unchnnued In Clumino in 1ho dtamdos to cumu, 

Hv«n 1t1 thu hl'wtd fnumswmK of ~oml .. subRlnUll\CQ HSI'iuullllllQ; l'ulllnins tho sumo. contimlolls 

ImrH'o"omcnts win ()c('n:r WhQlhl.W Ihill'tll~ t\ cntlcuncd n\sum'gh tmd/tw oXluusion Orrm'l m' notl 

Sumdy tt'onds or sH~JHly Inc)'~nslna ylulds WQI~~ jn"'ndU'~Q(J in thu mmlul. togCtJH.H' whh un 

Jmp"(Wanl01U or lfl~\ nJ~ld n'nnsfiwmnlJun of~ ltvc8t'}QI~t tl"hu ""ju'lll ChnllUQ fbI' buth wnij Rot t\J 



LS ]1¢t~ COni 'Pl{h()n thuaidcc.t' croll fUllrlUalhthe nutrlttom\ll'(;qutr~lmmf~ Wct'C 1\lso 
lnorcns~d by 1,5 Jlur ~ontnnd tlHl (~nnOW/Ol'C)P rmfo 'l'Qdu\!~dby thc~nm(} nmomnovol'yycnr. 
fl~he oansll'ul.IH on uslnn~mhl~ml fCl'tUlzQl'R wns lncr~n8ud byh5 .llQrCuntlMh 

OchnvJuuml chnnsols Hk~ly 1n the 81udYI.m:1t ovutHlf) m~xt QQcnde.Srtm .. mntHinu: 
CL1n1mot'ulnHzlllioll of pt'l1c!Hcthlll isn cruclnJ nttltudhml chrmgcl A cOllsequence orJ))cr~uslns 

dcmnml few t~nsh lmmm~, ttl pu),' ftw JnlYt:hnscd goOdth suoh COtumo,'clnliznUon ISf..hH~I!vnblo 

In nlllml'lS uf PNCl. trite fnnnulntioll nf the ()bju~'ivo f\ulctinn hi ttl rep,'esclit the httl)Ol'UUlCO 

or cush fncollw lind its tI'uclo·1IorfJi with l~ls.uI'Q tinuJ. Wbllulhu \otnl HtC1CK of lu\suro time Hmys 

com t nlll) tutlll wunlth ftWVHsh InCOlllt' und ti'nditimml <"xchnngc wcn~ inut'uu8cd b~11l(W cent 

p~w unl'lmn. 'IIIlIs rclullvc dovnhHltlon of fh~ rolntivu Itll}lot'UltlC(! of u'ndltionnl uxohnnge 

cnl'I'ospnnd" to oxpccuHlons nhollt naura devolopments. Cl'hc K2()() mlIlhnum vulue oJ' 

CX(!lHHlg¢ wnl') tort ullchungc:d OVOI' the yours,) ensh (rummo, howevor. Is expocled 10 grow ill 

tmpm'tnflC<; over (fmc. Tht*l'oforu, tho prot<H'uflCO weight no (m' ensh tucmno itl the ()bJ~ctlve 

function Is hwt'cHsed by III p~r' cent eve,,)' ~'cnr .. ns u()mpm'~d with cquntlofls I nud 2 thnt 

rofar to th~ finn yenr. 

[lood pl'(,~rcl'(1nccs me lIkel)1 tel shift uwny I'I'0m tl'"dltionn} sOUJ'cos uml tOWHtds 

pUfchnsud ones. This is u gUllol'ul t!'ond in PNCl. IlHmlf'cslfng itsolf in t.he sttmdy Incl'cusU in 

the dumnnd fbf' f'lcc, The YClIr'ly 11l(,~ronso or d(!,nlund for fHu'chnsed fm;nJs wns nssumod tt) he 

2$5 por cum. to b~ f\,wmuJUlod in the model n~ un oxplInding limit on put·(.!husos uHow"d, 

ttlll" tilllO lJ!(;mds WQJ'(~ ll1lrnduc\!d Into the lnulll .. porlml model h~' WHY of' plU'nrnctizod 

ctntrlg($~ "" tho rmnrlx vuluou, 



~rhQ nmdel hnsb~~m implomUtHCd us n llr()srnm h1the hlsh~lev¢l l)togfnmmlhg 

hmgunge 01' thoOAMS l,nokngul 'rlU)pfogtnmmiI11l"lnngungo t¥entureofLhis,pnckng¢ 

(13t'()OKO. l((}ndl'i~k nnd MC~ll'ntlS 1988) llUtkQsil eS)lccinllyuseI'ul f(u·th~ formulnHonund 

Stllutlol\of ~U)mpl!)x mnll)cmnt1onl~l)l'Ol!t\f\llnning models. 

4 SotuUon to Ihol\iodol 

'rile Holutit)tl for )ttmt* 1 (,mntnins 0,33 1m or th<! sweet pottHl1, Ct)f'CQC und ot'htW C~;OI)R 

cntet'J)rlso und 0.45 1m t)f fnlltwl bolmv2.()(}O m clcvntioll. Abt)ve, 2,{)(){)m. tho etoJ) mix 

~()n8ists of ()Jj ha of sweet pmatl) mt'"(lCjl()ll~ 0.07 hl' ()f l.ntfnduced vegelttblo~ nndO,33 hn 

(;)1' fullow. Thu \lM~ of 111memJ fCl'tilit!.crs ih tH tllch' muxlmum nllowcd limit ()f lOOkU per 

;'cnr. ~.~ pigs and lh~~ llltlXhnmn allowed numher of' 10 chickens nnd 1 goat nre kCI1t llil 

nvol'ngc lhl'mJt~h the >~cnr. Such I)ig n\lmbcr~ nJ'O clm;c to the nctunl flgm'u of nfmlnd 4 itl tho 

arCH, wtum:us 1 gout peer fl\mil~ is highut' thHn tho m:tunl. ~J'he l'(tSOUl'CCS nOl fully utUlzcd lU't} 

feed suituhlo Ihl' t'umilllltHs nlld soil tCI*lUhy nhovc 2,000 tn, 

Of the Im.>ducts of the cl'opplng untcrpl'jsc. till human"qunlhyr()()t crops (:t87 o. 
bnnnnn"i (0,56 n nmllJ'ndhiotlul gl'lrcl1s (0.11 0 nJC cmlsumcd within the household. whnt~ n11 

cofrcc CO,56 t) and llHl'od\lccd vcgctnblcs (th~ mnximum nllllwud ()15 t) nt'e sold fQl' <.msh. 

'f'hQ 1.7 pigs ruuching 11'lUtudt>' HI'V \lslJd in trndltlcmnt cxchnngcl lh~ Ot5 gcmt is Rold for onsh, 

6,V chlcketls nrc clucn within tho household nlld 8.1 ut'c sold for cHsh. Cash rrorn l"'oduce 

I\nlo und ourning.s fJ'n1n 3,030 huUt's of mule wuge, Jnlmlll' amount to K4S() p~H' mHlUtll. (Iti 

prncticc. n tnix of wng~ lubmu' unci OlnmigJ'otion cnn b~ ()b~crvod, b\lt thC$ model wns not 

~mn1clelltly precise t(.) reflect this.) The vuhw of gins given ,is 1<525. The nmmlnt of froil 

lei.sul'e time nvnilublo 1'01' mnlus and fomnlcs Is. l'cspcelively, somo 2;680 nnd 41220 hmws. 

200 kg of Ilice Hnd 203 cuns or cOl'ned b(!elYthmcd fish find the home OOtlBlIml)tioll orproduc~ 

(vnlued nt nt'(nmd l{ 1.C>35 ttl mUfkcl prh~~cs) satisfy ~he fHnrltl()nnl· nc~ds, 



'~he l)l'odnotlonol'hntoducetl ve~etnblcst8()nts nnd,PQultrynrc nt the s(>t limhs 

r~presentins ¢xa~em:m$ demnnd COt\strnltlts, :llutthcr expmlsioJlespcQlnUyiu t.hesc tn'cns 

could Impl\We the vnhleof theobj~~tlvc. t\mon,,,,! 

frho nbovo fnrm .. hcHlsehl11dstructurc.'rosombles the ncrut,lsllunUofi. 11 t\lsQrctlcct:ith~ 

clm~rging trond of diverslncntionof' ltl~tUnC sources in the Hlghlnndst nwny frontcoffcettnd 

tt1wnrds vcsembles ns wen ItS wugc/busfuess income, pointed out by Ovcrfi¢ld nnd . frog 

099~)l 

The solutkm fbi' year 30 c(:mst'itute!l (\ progm)s'is of th¢ sitllntion wllllt~ nol"tldtcnl 

technicnl (!haflse mkes pln,~.e. nm mUllol>, those tronds mtmlt~est themselves thut wero 

described cm')itw.\Vlth the pro.jccted gt'owth u,~ tho populmkm rrorn 5.90{) fnmlUes to 

t l,{lOo. Innd nt'CO pOl' household declines to some ()*88 hu. The dc<!tcnsins lund twcn cl(.)urly 

forces tho intcnsif'icntioll t1f prodlh'tltm. nnt! m()l)ncl'opplng tuk~s ovct' fr{lm thaem'Hor mixed 

cmr,pil1l,l s~stems. ()minuusl~", th¢ optimnl solmic.m d(')cs not cOl1t(tln ooffee production uny 

more! The l11uxhnum 110ssihlll nrcn or (t06 hn (1f itHll~duced vegctnblespt'ovidos pl'oduce 

ftlr' snlc, und subsislcn<:c tbnd is supplied by mOlltwroppod sw~ct POltltl), 1<1'hQ YHlue of hOll1QI!' 

consumed pmdm:o dc(,.~Ht1us to K 1,543, The incJ'cnscd ,liocAmyfng ceiHng is fully mUf7.cd. 

while dh.HlWY pn.')tt!in f'cquir'ctmmt enl\ be satisfied with smnewhnt fewer enn!) of t)fotcin 

j'()Od.12 

Wngo tnbuur in the vicinity tnkcs ave)' us the prhnm)' use ror mule lubow\ nt ns much 

ns 5.540 hOUl'Sl Cnsh immmo nlmmn doubles. to 1<797 pot' nnnmn. In tho menntht1e~ girt 

giving dccHnch to 1<.440, wheroas lchaH'~ timQ inct'onS~N to 3,010 hout's rot' molos unci 2;730 

for females. 

Absolute lcvl$ls of t!lQ: ecotlomlt1"surplus monSlltcs muy nOl be, n(!CUI'nt.O j but the 

increment butwcetl yt?:nrs is axpoct~d tll bo mot'(,\ l'cUnble, In ImmfnnJ terms. t.he vnfuc ()ff1m11 

IZ Pcmonslmung thl.l IimltnUmls or such n :mllpllf'it~d m()~lcli the tHot wnuld now C(lI1stslS mer!;!ly nIl ~w¢Cl 
POlllto. ricl,\ und tinned prmcJn r(l()d~, 



(:C01101i1iosurplus tis~sb~1\304 in ~(lyenrs! Hesionnl~cotlot1liQ; s'urpJnsincruns($PyJ(O.67 
mlmon. whH<! rLlrtlt~houschokt !m~{11us byr\355~ usnhlhtc.nrr~nlmQney terrns, 

!rlle ~rrC~ts tlr hyt)l)\h¢tlcnlncw technologies ()Il the rnrm~ht)usehold model W~I'C 

~xt\mhl~,d. ithQs~ rCl)t~s~n', stltl1U (.)1' th~ L,p~lonsof hW,msiOcnlion in smnUlmldcr rormlt\~ 

systems. Ittmcd un n~) lht'I'OSOUf""C bnse~ (b) n'ndhlt)lmlstnllJ~s.nnd{e) ttCt.l crops. 

t3xnmlnltlglh~~ nbove hYIJothclicnl pr()J~cls hns ndvnntngus ns well, On grounds. of 

congnlcncc {I.e.~ their l'ctntlv~ hnlmrtnnco in the "ystonn, thu ubtwe br()nd ol)Honsnr~oflen 

suggested in dis~US:iinn ubuut PNO r~sctlrch ptkwitlus. It is ncccssnry~ lhul'ot\,t'c •. \0 have, 

some idea nbmn thelr rclnlive potential cOlltribmj(UlS t(ltho wclfm'eof the clients or .research. 

To make thc<.'omlnu1iMin of the resunr,~h ()ptit.ms~l\sior)thc snmo oxtent nnd putter'f) of 

mJoptionis nSMul1<:d in uH SCCIHU'ios: ndllption would stnrt hnlllodimcly; the coning ()C 

lHloptiml is put m 60 pet~ Ctuu. t() be nchicvcd over 5 yunrRt nnd; the Jitb ()t~ tho nuw 

tcchrmhJS>' would c!\tend b~~~!t)nd tht~ 30")'car plnnning hl'l'iz(," nllowed for in lhe 

qmumtutivc mmlysis. SimHnrly, lhe some fO"pul'"celH yield hnprovumcnt is nSS\UllCd In uU 

One of the nmin p,'ohlum5 fu\!lns t.he fm'tlling s~stoms In Cluminc is the declining 

t'eltHfty ()f !'lolls. 'rtlis is t,~nusQd by thu shm\t~ninL{(),r H,Uow l1~H'iods in the tl'udltionnt l'otnU()th 

bl'mlght {(bout by increrudng hmd sh(WUlSC. tl'he fm"tls(flcntlQf1 of the forming system 

requires l1QW pl'noticos Ihm mnimnin fortUity even with shotuw fnUowpariods. 'I'ho 

1l1mUcntlot1ur minut'a) rcrlnizCt~S would btl one obvious tcchniqu~ in thcclllllCXll)r modem 

ugricuhurnl prnctl,·u, While thoy usc s(nl.wl\wtlUzul' nn Cft))lS ptoduccd r(W the mnrkch 

Oumlnu flU'mcrs dc) nol cmuddor lh~ mtnll,'ul l'cl'tlllznt!on or u'ndltiol\nl cft)PS n st,wimls 

prt1pnsition {Mnflin (llIlHh~H\ p~I'Sj'~l)mmf 19R8)1 



Otlocxnmple of In'l)t'Qvitlg.lhQ. tcsourcobusels nl1ey oropping, This technology 

involv4sl1Jnnting 1¢sutnlnau8u'¢~S ttno thct1lUaw. llefn~ cnpnbte: or tlKing. nm,o.~ph¢tJ4 

nHrl~gQ.n\ lhesctrc.c,scl1dch lhcsoillr\ nlu'og~ll.C\)mpout1d$J In oddHlont,th~ygrow fnstnnd 

provide mot\} bh:mu\ss thnt1 lltnul1otrogn)wth,Whtm cm dOWlh th~y proyjdefh-eW(1Qd nndlhu 

brntl~hc.8 ct.m be used ns green uumUfO. 

'Tlhe unspccifhldthypothctlcnl new fcchnoJt1SY used Inthts study would yloldn uniform 

10·pur~cclH incr~nsu in the firQWl10d yield. Il\It .. lcln~g~ncl'nth\s CUflncHy undL~rnzhlgtroot1ng 

reed supply llf fnHow. (jn the Cl)st side. theft) wmtld b\l tllnbour r~quir¢m~,nt'~llhel'mnlc t)f 

tumnle) t1( 20 ht's/hn (t)tl nVCJ'ugcper yenr, OVC,I the foml yeura clffnUow). 

''rhe!'!! nrc su'ong urguIl1clUs fhm SW\)ot f,ofnto. the. bmlk:honcot' thomrnlcct)ttOlll)*. mmH 

be givun cmuinumrsi rcsonrch nttcntlun, C1Ct~nptnsm hnl'fuvcmullh n lrndltitl~mf direction (1f 

n~riculturnl reseul'ch. is nhlled tlt prmlucing cultivnrs thm, nrc more. tnlernnt or fHlsts nnd 

di8un~es tUnf/oJ" hove n higher jtleJd potcnrJnL 

The unspu.uificd. hYPDlhtHic:nl new gCl'mplusm would yJtHd n unifoml lrhpct~~ccnt 

il1cr~nse in the )'icld or sweet potnlo, ('In the cost side. thfJrc w()uldbe nn nddlUonnllnbllm

rcquh'ctmmt fur lml'vesting~ rmt at 5 pet' Cle/ll of fhu cx.lstillg l,,(mur nsc clf the stnndingmix,~d 

crops nnd 1 () p~w cem ror standing rnOllDcrolHi. The J1lJlowlcfOprmftlWU}) t'cduced by fh~ 
.' 

!\ lUll C' tHnCIUtlts. u~cnunting fOI' tfHJ im.')"c(lscd dcmund fl1l'HOil mHI'ients. 'It(l nllow nmximum 

compm'hmn with tho (lthcr resclB'eh optilms. it hi nssurncd Ihm th~ rww gOI'Jl1fllnSfl1 is ulrcndy 

on lamd 

Ahlmugh cotTen cnll be grown nlihe J()\V nunmacm1lut l~YOl of PNC) 'vUlngp cotfcc\ 

its rield rcrmdns wen tHldO't th~ bfologienl f;oHmtlnl, In1(1tovlng th~ ImmngQmoJU skHlsot 



n\"n~rsis luimt\I'Uythe(lu(:sHon()t~ nsustnh'~~'l:oKten~lon~rrort. tr~\hoo()mpo.net1ts ofbct.ter 
mnrmgQtl1cnt (~IU:l. ;lwnnhlg. WC~tnns,) mi~; wCUkt:t()Wth 

lU1JlI'ovcd numngemetHproctices moe ussu,m~dto tulsa yields by nro\\nd: lO"ctconthl 

OutlllnclOr\ the cost sld~tth~rc,wQuld b~nunddmotmllnbourt~\lnlrQmtlntforlmN~NtlnSf 

lHum 5 per contorthQ'oxisthll~ h\bmul usea11lhosmndlngm18cd(.tfopS nnd lOl)Cr CQJltr(1r 

~HmdlJ\S m~ln"Crl)l)s., (rho fnllow/ct'(11)rnUo wosrcduct!d by the ~nmemnountsi nocounting 

for th~~ :incl'cnscddemnnd r(}t! s()il nutrients. 

Of thu nO\\1' H,whmllu~iQs d~scl\ibt1d ubnv~. \)tt'ly imr1({)vcd Cl)n'ee mmmsomenldt~es nLn 
he~(lm{J p~t~'lor the OIHinmt solution. AU tho t)th\;W8~ <:()um~qucntly, Cl1ntl'ibLUc U10N} towmidn 

the ob\jeclivcs of the nlt111~hnuschold Hmn lh<t rm,)tlUfH l1f nddhioli.nlreSmirCQHthc~ wauld 

rcquh'c. \Vhcl'c both the new fnlJow nnd sweet"ptlHltu tc,fJhnologics lU'U mude uvt\Ht\bl~i b()th 

enter lhe LlNhnul sJ;llmitlll. 

t'l'he tlptimlll Stl1utinns (U'U id'HHh:nlin >Icnt It ns I1t1 (Idomlnl) oJ~ the now tccllt1ok~glesls 

nS8un~l!d in this )ICUl*. I'loll()wtng ndollth:m up to the nnl)w~d60 pCl' cem cuUlng,somo 

,hfrc~'\H1C~S cun be nhscl'vQtL Th~ rcsultlngdivol~g~tWcJn WI.llf'W() is r¢neQt~d in trnbll,}, 7. 

tl~nblc 7 
Imw\uucntnt lhmc.ntsof/r'!'~hnlcnl (~IUltlgO 

1'·crrm~lmu8ohold sm'J1111s 
lit ycnr 30 (K/furm) 

F~WIl1Q,~(n\{)mfcsut'I11 us 
Jll ycm~ 30 U<lrnl'nl) 

l~cskllmlccon. surplus 
in your 30 (WO(}(» 

t)iSCllUfllCd rcg.cCtltl,Surf}l us 
cmmllnt~dovcr3n yem's n,'uoO) 

0 

0 

0 

I) 

nmrgln t1VQtl base sccnnrit) 

u t!1. 

10 ~o 

l·tl ;n:t 

~J~29 3, 34 tl 

no 

'18 

ou 

&,. GQ~l 



!lmtodurJdon\t)l~ the n~wswC~l:11{)mt~1UQnnl)1(lSmdo~snotcrHmaCj 'lhe/en,~rJltl~a ~llQl¢(t 

~nn'rmr~d 10 Ih~lbns~,cuSQ* Adamiot\~''t~'lh~, ;n~\y, lcohml108Y 'r~sult~ ~n: ell JllJ\fabml t~du~d~)fi 

Qf! {he'nrf!nmlder .SWCQt [lOlnt(), whUc l)f()du~th:m~f(cetlv~tyr\:mntn5thc mm1¢. 1'hUf1htho' 

u~wt.¢ctnmk}gy nltt1WS lh~r¢uUu¢ntlon\1tNsOnrQ.\}~l. nwny·fro.lnsweCI, l)QUnO. 'fOlh¢r'thon 

hlCrCtlsJnails :prtldu~nionf J~J',~~dhmd is l~rf.mrnllowf 'S"tt~~d whh lliss,nUowlnstmlucrcnsc' 
fnslffsfvifTt~* ~rhet·e tsn:sUatn tcducUontnhlllouftlRO'fn ~~om'mrQ n~nviftes.lfcmt\t~ 

Iclsur~ h,cte.n.s~s mm'¢ llmn uml<l lei~urc! US It sllluHllnrHnn (lit, th~ rr~¢dm{\t~ Inbontb UKcd 

tuf WASC lnbuur. 

'rho nowrnUnw 1~chnl11usy bJrhJ!\sn'l~hung~ In i(l.ml CrOl)plng:m~ent,blJt Stmlo,SWCOI* 

tmuuu J1f'Odu~tfutl is ~tUftcd t)~mn highelcNmh:mlo b~l()w ,2()OOm~ »Phc;l'Cnllt'Jentton tlC 

r~S('lurces nHmv8 It ml~d~l\lincr\m~ein U~)Rf 1)ft1duVlion for c'mh~uh~f I\,tnnr&lrml inctonA~ l~ 

t)bs~rvnblo In pig prndmnlntl. cnshim~(mHhain giyinS nndlcisurc thm~,()ycJ.·nrJt th~ 

dts\~t)tml~d bencnls fnml this new techn,,,togy nrcm"lund twolflhlrdsn(~those or the now 

8Wetn l)Omtt) gCf'mlllnsm. 

11 is dlffl",uH, Clltlugh to mnkc dccisi(m~ nlmut the ~elcctlo" or r~~cnr~!h llfoJectR l\)t 

lmpJ~ltlOJlUHirm Ihml n Stento,. nmnbet t)f ()Jltions ul\~tQly on lhe: bnsls of' 4)xnmlllh1S:lhcm 

imUvidunH)'. H()\"cvt:f\e~~nl\tc nnaly~is is rllrthcl~ comrlHculcdbytho qm.:stiolH to whnt 

cxt(!nt* ir Ul nn. wtltlld t.hcse P\!I'SPC(.lUv(J n~wto~lm()I')~ius Imv\: nn nddittv~ effect on 

pt'c}ductJon I} MtlthcnmH~nl rn'o£lrnmmhlQ Js Jhu uR1dolltng tm,ll. thm Is f),wlwlls hQst suited It) 

r~r,)he lhis issue, 

Whun new '~1clmnf(;)gios in bOlh rnt1nwjn~ nndsw~et potnt() ni'C mndQ. nvnnnbt~ in th~ 

lundel, bmh nt'C ~hos~n f'tW th~nr)tlmnJ :m'hHiollllnttu'ustlnglY·i thl> ct)mbhlC(J urrcctls more 

llum nddhiYi}! h' is in oxcess of tho smns "flhu Im:Hvidunl Qrr~'!fS In ~rnblu 'I' CJ'holt~nl) In 

~ytitcm J)cl'fbl'JlUmCO nl)pOUl'smt.hcr [uluin the 3(J*~~lu~ thml period. und (Hmo¢. thestl1nlhltl 

,1Jrfcn~ncc tn dlscmmtudc)veruH ngm'cstlmninlhos~ for ~¢nr 30,) 



~rh~t4)mblnedeU~Qlt')rbQth 11~W teohnQloutc~: nf)J)~nr$t{) b~ lh~ removnl otsf)Jl)e 
imeNmlboH l~necks,Whn¢,the ,tif(JdueUOnSffmmtf¢S lntdct .nt~; . tWQnew l~cJmQIQgi~$ 

fndlvld~mUy ;nr~ '1lIUoshnUnr, ·(hut with btl(h. ,()t~thell1 isdtrr~rQht'ttrhel\momUs,()r W~4l,(,1 

lnbour ore ilOlislsntncmnly dtrrot~nt:rrom~nchotherlnth~~ns~~ OrA tdnsl" n~wteQhnQIQGY~ 

\VUhbt)th. hawever.thc.efnclen~y Ofct()llpln~, lsabviously 'jn~fcnsf)d tt) thfnlXIQfutlm(RQm~ 

lnbt~\}tis nmnocm~d I\'onl wnsclnbourlnt~1.cmJ),J)lna*Thc;sp~QtnHznn~mhUo Ulal)OQt(lPllhlU, 

ObSCfvubll) w.lth lh~ slnsl~ lmpti()ved lechnoln&les, in tU\.icst~d whhb~)lh'PtesoJU'( trh~8weot 

Il(muo\Cort1~u nnel o(.hcttcchlmlt1gy ol'ritm fsstiUlmrt or dlU olHtnlOl s()ludonh\ yenr aow 
bCllh fnllt)wing nndswectpoml(l .nre lmpt~w~.d, "rh~ vnluf: tlf 'hom~cons\UnptlotlIS hl"uhgr 

wnb HVt) nQwtccJm()l.ngh~s \fum \Vllh oHhQtt)t thom htdividunlly (whlchlhcms¢lves nrc not 

dirfcr~mt rru.lnthe base cosc). 

AndcrSl.llh J.tti Ar.uo.'.ty,. C.l.' oud l)avlzh J ~s.\O UO. {)}'. \ Hc~~nt(;h 1'.fiOflil.Y'.SQlI. iOU. S.h\."~ .. ".I.'. mil 'll~.)~.Qt.OI)f.t.\" .. · .cm.m .. I. r .• ·.Y.l WQ; cusu {)fPll(>lw New ()uJmm.' In H'·h~v.crr(~h RICf. (c(h)tMfJUlm'~ forJJhnuws 'IRnfsvnrdhSy~~~m 
{!ousU'nhUs null Asst's,ldHK lhe ImIH\clot\J\ut'lcuUurnIU(\Hfnr~lh Volt h Uhl,~uosinR l\nrf~uUurnl 
n(fsunrdt R)'SHIIH (~nHstr,nnfRt JSNi\l~1 'rhO'lIOt~w~. 

AndQtsun.U{.nnn t:?iHml. J .th { J (JIll 1. {'hI fd~lin~~ un th~,. m,~uffHm~Hon uf IUsk. Itl tint l:orm I,," SY~I~ms 
AnnJysis ull l>ryJnmJ A"V.USf r~J!ld nnd l\lH~lcuJWt'C ()rgnnJltlllnnnr thu tJml'1d NUUOtllh nmn~. 

AlI(Jcr~nn, n{.; Onlun. J.t4' mltf Hnrd[i,kcl'. J .U. (It)77). l\grfcuUlHlnt f)~cMml Armtysfs, rown SIJH\li 
UntY(!fsny l)rt'!ls,Alm~'1. . 

Anwny, (J. nnd I\ndt'fsml~ J.R. (J 99 n. · MndcUlllu tCl;hnulnm~ t'\11l1ltCUmcnt over Hmo nlf HI(~ cx*tUIfQmmly~ls 
or uuri~lIlunnl rt'scnrch pmJCc~'i'. "",'lculturnl HYM¢m~ 3.~/(21. 183,.192. 

AnmllYt tI. om. I .. ' hmh~kcr. J.U", (190 n. '. FUl.' .. nml."rmmy sUUJrHt In fnrmJnn·s.ysluUlsNscurch/ .Journul ot'.h~ 
Assoclntloll nf AsfnuFH'U~I)rncmhuUH'S Ill) I :\3~ H1S. . 

Arrow .• K"J, (nm3). Hn~hd Chulcll, nud fudhhhml VnIU~!il 21n1 cdn. \Vilo.}'t N\1w York. 

Bnkhh.l\. 1. " .. I.nd J Ulm.s.nn, At (I.OUO), . ~ JUS. '.un.lllco.' lmJlCJO.~ n. mu.ns Jhe Mnch. iUuc.mH.lHAn ~Umnarul}hJ') nm~l~:sm. of 
ti&k m!HmLt~mc.m in u Imu· WcstQrngoc.I~~y.1 CtmrHCf Q in C!nshdnnwU, (c~I,).lUsk nlUl UnC(lrlnH.ty In 
"'rUm) mH) J)"ntmUII~ ... mwmhm. Westview. Unuldcr. 

Harker. Pit IlmfullUh It, nud HQm~!\yjjJ, (¢ds) (lfJHfi).. Hmnlnmhf~.·s nnd H~IH)N ;''''''0 CnilHi tn ""Imn Nuw 
(fullum, Jusmutt~ of Applied SocJolnnd l\!:OIwmlo H~$gnrcJh Porlt\10f¢sby~ 

Unrmnlh 'lfl't nml $f/UffCt J,n (I Q7Q)1 t\Mod~' (If un l\urbmHnrut Hons\llmhh 11'h~m'ynHd Bvld~nc~, 
QccmijmmIPm)~r N'o.'21. World tlllllk. Wl\~hinulmhlJ,C, 



lllnswnnn~tJH:t>tJl 9S,O,>J ',"A,", m,tud¢,',SJowntds,' ,fl, skJ,~~~tImcfm.l JllQ"sUromcntf,. rur»l fn(fhflAm.~rJCnn 
,\h",rnul nfAgd~u tUfAI nronoml~8 ()~{3)t 3VS!401t, ',' , 

nt(&'k~hAjlK~ndrl~kJD. {Old M~¢nmst A~ (.I OSB),UA'MS{ A, Unn'ti (hd~I~~,.·f1\o;ScJ~,lltlrl~Pr¢8$f,R¢dWfi<)tt 
City. 

Chilmn~,·'.;hh t,'19, 00)" ,~D,',mtbi,~r~dl!¢d tiSk~:lnl,~lnll~e"m~hll'~S~,~h5)1~¢$~btjnld~~,I()~n~lf~UJel'QfuyJ.""n!A',lUI~"onl 
ht t'n$JI(hHhn~{t'd,l, 'U~klUHt UtJv~rtIJIUff'n 'l~rlb~.t ~uH'I·~nSqnt U~nuHnff,ts.,WCHtvJOWi n()U'~~'\ 

'D¢n~Jey.,' )D;t{,J;itta19b}ft"IAV¢Sln~k;~ lU{p~n~f, QYlt>,ltJ,' (~dll.~~QtJ~l"n,llr~h"hij l{tOfunuYI/VSttl¢H or 
n(\vl~w "J.p~r~~J:)epMUn~nl oril~fimr~rYlndnstrYll)(m JY,or~,s )Y* 

Dmon. J.4t muf ScnmUtt.Uimr:,t {J,f)18}, ;Rfskt\UihHfQ,5(),r Ht~bsr~t~nc@.rtlrmcrSfn nonh¢Itu.tlrntUl" ~'lntdJnlt, 
~Nmn\~hlt t\m~r"\~nl\lmtrmtJo.:I\"tl~Un"r"' .~~mnunh~~ fiO{3h4~St4351 . 

mUs'IF,e JQSS). JJt1lllinfU, J~tm.nmJ\'sll'm·nt"1 hmsp.lmlds mnf: "Hrutlnn l)~velolmHml*um\lcI1iUY ()c 
t~umbrhts~m'Cs'S. '. 

PAClIWllt}IC)Nt,',J (HJN51. J~n~r"Jl' nm'J'rOJ~nlnC(J6jhl~m~m~Jlh,ll"',rt(,r,','n,'ilOJnl'~A(}IWIU)I()NUnKf)~t. 
COOSUUOUUlh T\!cfulIl.nll· Jcrmrt. S~~'i~)!i' NUt124*W(,fld I J~nHh OrUllnl1.nUUI11.ocn~wol 

rtinJnlc (l~)Rl)~ .1\RrlcHl'uruf·Mnt\1\~lh.u.SnnonrlSMr\llt~~sl)rnJ~~t Ij"IHmN~w(lul'Hmif VOhlijH1U~ 
,\ mtu,nl.lf. FUHfU(; CmumUnnts: ASfu Pty, l~ld,t SfnS"f){}t~h 

ri ihhbul1tf Il;c;'. (1 (JR7).JfllCrJ,.'ome CmulltluoH nndlmIH)SslbUlfy. llnrwmntl Clmtt 

r~iskfll.Jt nnu Sh,mdt IVf.(lU'lO), ·'rbo ~\rJ~ ~tnu¢!{ ol~ d!.lY'~lnllm~~tn m uptimlllv~(~cQnmllY! th~ uv()luJIOtl 
rmfiuubi\J~ICIt'(!'toltitdQ nud Sllc~IIIUlaUmt. In WfllU'tnfh C\Ht (Cdi) SHb.sls~~tlc4Jt\"rtc"U\lr~nnd 
'1~"mmmJc U'''H!It)JlJmmh FrnnkC,,~sl f.omlun. 

(;UUXhl~~f H,,;£),( I08~ J. 4PJg ill NuhsUilCllt'l,} ~rmtlllltlld'·r UgficuJmru irtlhQClllmtne nrco: 1(8 c(m~~JmpU{)n 
dlmenslun: In M;lhk t R,C: (c.d.). Snmllhntd,wt\u hnnll~ .. ndUNiun hll·'~/Ulil NIJW nUln(!lh 
pru~ccdjn~s uffhe P"fnmNcw ClI.Jttl~(1 SU~ICW ufAnllltul PrmlucUon Vu t2, PNcr, UnfvcrsHy of 
T~~~hnllJoUft l,nc. 

(Umd;lk.'r Jtlt uml RnlHtK.t )OSlH,' ·H~lni,d upptOilmlt ~·.hnit'Q of SWtJ)f~HC: und select/of. 0/' t,~sfmfl,dcm 
hnuschnlds mClummt.·: Ullpubhslll!dpupcr. llghhrmlli flO{)I\.(!tOP!l Huscnrclt'rCOIH,}\ukl 

OhodnKC, Jtt), nml WiltHIH_h 11, n URn). "nnllid rum! nppml~nlln tho ChlmiHe t)iSlfict, or Simlm r~mYrncu by Jilt! 
f I ighhuuls (;'ond (ir()pS 1~~~I.H\r~~h IJ~,!nm.1 l1ntmhlish,~d (ml)t1t. U luhtnml~ Food Cn)ps RCSC(\fCh Tcnnh 
Kuk. 

lbmu.lkcrt J,O,; i>4Hldl!),. S, nnd Puttcu. tf'U, (W!l1),tr;orm pfnnning UlHf~r \mccrmhn~! n 1"\Vfu\V or nllomnUve 
Inogtnmminn mml~l$.' H~\!I(IW nt' Mllt'~'lthm nml/\nricnHnrl\ll~(m'l()mtCti 59(H. 9w2:2, 

tlntdt)kcr~ J.U, ~md tl'mm;mth J .ll" (Hl1U). 'tho ft,,'umJulinn ()fMC)'}';\ 11 prngrnnuHiug ntmlcls for nmn 
11Immm~~~ usum subj~~~tlvcJ~: ~U~ll",d ucUv/ty !Hnrcvcnuc dIM.fihmtnlls/ l~uroJl~nn Uuvi(lW or 
AR .. kulfurull~cmHmdcs (t Cf;l,JI7,.()O, 

Hurdhtg, VtU.; nlcl.!k~~rt p. nml Frcyno, .t).P. (1086). J\ Ihmdhnok "fl,r (~UJHtSllllnhm~y HvnhmthHl flo.' 
HnhU~d Cuffvy J •• 'mhJ~Hun InP4HHm N(~w(/uhHllh Cuffeu HC.~'lUr.ch Renna Nfl. 3. C()frc~~ Hcst'l\I'Ch 
InsUullu, AI~m'tl; 

Uil~,cll, P.IU~I tmd NmttU\t l{.l). (l9HO),Mnmcmllti~ut ".'ogI4ummlun rori~~mlomJ(! AnnJl'sJs h. 
A""(cnUutlt, MncmlUmh Nc,w Ymk~ , 

flumphroys,Cl,S. U!)IN), ~l'h\!~t''n'h'omu~m, und SnU~n'\(m'm'nd.'·«)~~hl~ll.PUJHm N~w (luln~lh With 
Pnrfh:o'nrn~I'~r~fHJ{~ to fidH Rrushm, Hcs,mrch Uufl~Un Nu, 35. l}cmUlnli,)ut or' Ptinmry fmfuslJ)'1 
PonMnrusby* 

!lA/ACe) UUlcnmJltHHJll~mn' f:)~:vclnlmUml" ~ton~IIJl¥mt~} CU)HHt Cmutumdlum Ifw AU"IVtdtuml U~Y(IJurmw"tj 
fnl!ru ffrfml~fi nml SutHropl\% nl~QvlCr, AlllRtQrdnlflf 

Jorr~u.r~ic}.nUOO),t'nlHm NfJW nnln~ln tknrnuuf,\ S.lhmHuuJuuJ Oultonlh hllctnuthUlJ)1 D~Y~Jt)l'mcm 
J~SU~'II NOl t I * Anslmlhml,UlUf'mnlotmt nuvuIUI)/ilOfli. Assi~lUm;JJ llurcmh Cnnhcmh 



J nn~».W.O,~ 1910)i "~tb~dcmnnd tor I(Hld., I JelSl.l(Q, nmlcc."".··.Jno()n'J~"~ntPtun41n.\, r»Whnrmnf(M~{ (C~tl) 
S"bs.,s,tcn~~Aur'cuUnr~"ndl~~mmml~ D~\'~l(wm~u,.\ l,mnKCA$8.~nfn(m~ 

JtlflUhin.t J~MttKUllhl\.;X .. "9R(J).,. ~1'h~ChmHdnRCO$t nrl~<Hld~11·.U1HmN~.\W(lU.hJ~l.J'A."" It /'Jmb' .. NJ8 ~.")t.l~rJC~~ 
tn 1~(\'4.i' trrbnu rdnrR~t~. ~rc{;hnic4\IHCpon No,HG/14tc" tJ~lmwnOnl()[N'mnry ImhJ$\ry.KmlCdnhQ,: 

t~Oi)Q~t r~.111 t19B~.jl!c ~Stn.IC,Utn\.lm,m.lUI8 ur. th~rtWm. hut .. ISQln.lldlhl.ll .. t\UOW .. ft).r.', '.lntQ,rdQ~~ndqnt ntUlWllIHI ~t'lfJl!l 
mt1xlmi~mJond~e,slonsl In Sinl~bi 'If SqnlrQ, f'¥iJWUHtStIlUtHlJtJ., r (~ds). t\Kt'~lfUnru'llm.R~hOfd 
MmtctMI,J'ohul{ Ih')I>klns t,JnlvlUslW PI'¢swfm t 1\>:, orl~J lhmRi Unllhmil'Q. ' 

Nnk~~hlUh ,Ct(l98fi), HubJ~t'''\,p n(tumbrhu)l 'Jih~ory nl'lh4t '~ntm Unu~~hotU{ UlsQvlQr. AmSICfdof1h 

NCW((ml.J~ (tQH~). n,·nknl,'n,»rodUcthm.' nJld>(nmuU~j~ f)t.\~ln~ r~¢s¢nr~hM,)fm,ur",lh 'NOr U,:D~vot{JiHmHl' 
Studies c~Qml\',·AuSlrl\lImlNI\lI()llnl UUlvCtKH}\ ~;mbQtrn, 

NSQ(t~)8S)t 19NO Nlln.mnJlJolH~hHhm '!,m~UH !mmJl~lnur"N: l't!uvJn~tnI8Immmr~fChhnJm'·tnvhtc~, 
Nnlimml SmlistJtlul tJfJ'ICQ. Pun Mor¢sb~! ' 
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