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Tiut A~)Or'rI()N OF NEW CROl>PINO TECHNOLOGV 
IN NOi\illJERN l'Ar(IS'fAN 

AUS1'RACt 

l1lis pnl~r h; n pcollmhuu:y itlW,stigtlllon ()f,th<: UOo"Plhm process, ,rOt,hiSh,Y,iOJding ,VtU'iCU\!S 01' 
wheu! tit OtigH District. Northam Arons of Pnkis~un nUll uf tho ftimler'S relntionship to his 
St'lClt1-Cconomlc environmcnt. Uy .'Iiewh18 the fnfm~hO\lsehold m~ n produclow. cmummcr Mll 
resource ownur.lt tlCCOI\l¢S possiblO to enhunce knowledge of the cht\rncH,wl~tics uf tho I'nnn. 
household whtch Influonce the Adoption nHO of HYVs. A simulftnllmus c.qut\tlot\ modot wns 
dcvclollOd nnd csUnH'.tcd. TIn:: results U1\\ consistent with the vtc,w thnt fMm,,1I0Uselmld decisions 
uhout the d~grcc of nUOpli()U or high yh~ldl1l8 vtU;ctius tlre closely linked to dcch;ious t'cgm'lling 
levols of fmnily Inbnur used. ()fMum) income. nnd pJtttHlng time in whenl pl'Oduct/orl, 

I. THE IlROnLltM - 81,,0\V Gn{)~VTH AND wNEQVITY 

I. I. Introduction 

In dcvuloplng countries, there iN growing concern abmtt issues relating to the fnUure to 
achieve the potentitll for growth, resulting from the udoption of high yielding vUl'leties (HYV) 
und technology transfer and the likelihood of Inequity in the distribution of attendant bCfl(~tltsl 
Th~~ problcm~ faced by policy·muhers promoting adoptIon nrc further compounded when the 
community under inve\tigutjoll has u low lhorne), rute. strongly imb.cdded truditional ngl'h:ultut'Ul 
pmclices nnd tW'IO"'ccof)omic c(mflgumtions which rnny be Inunicnl to technological change. 

(n a llumtJCr of ~tlldies l'eSeUrdlcl's have exumined the Impuct of adoption of HYV nn 
productivity ulld output in different environrtlcnts. In most of these analyses. the authors u~sel1 
n high nHe l)f renH11 to the ndoption of high yielding vnrietit~s. and there is strong advocacy for 
un incrl!u~ed ilgn~:ult.lIrul extension err0l1 (Ruttnn. 1982. Ayer und Schuh, 19'72). \Vhile muny 
nf' thc~e !\wcties huve mode vnluublc contl'ibutio,I,\S to ou, t' undCl'st, anding of the processes l1f 
udopUon or 11l)tHldoptiol\ c,r high yielding vmieties. the kind and quality of infol1lHltiol'l. 
gcneruted 1t'()1ll these analyses remain inadequnte us pnH.'licnl buses for potic:)·nmkcl's in their 
de\ign und Implcmctltution of polices. 

The dcnl.·i(HH:ic~ of lhe~e MlIc"H,es Ilrc two-fold. First they fllil to uddt·css the bn~ic 
t{lIl'!\tiot\. "\Vhy 1~ till! diffusion of HYV slo\\, c()mpnrcd with the rapid diffu~i()n of othel' 
agricultural tf,whnoloUics, such us fertiHzer!\, tru<.'tOl'S nnd threshers?' Second. most t1t' these 
I)tudic!) fail to provide insights into thcrnechanisms l)f linkugeR between the adl)ption pl'OCeSS 
Ilnd the r~levnnt economic entities of the farm household lPrndhnn and Quilkey, 19H3). 

'Dle tUlll of this paper i~ to attempt to expluin these lacunae In undel'stlUlding the 
udoption pr9ccss und to improve urydersuUl~ing of the ndoption of new wheul croppinLx . 
t(,~chnology 1I1 the furm economy of developmg countries, tn particuhu'. in the NOlthcl'n Arcns of 
Pilklsmn,l 

1.2 The Study Area 

Oilglt Disu'ict, the urea under study ill Northem Prlkistan. is u mountt\hlollS reglOn 
(Figure I) and whcut is the major crop. ;rhe uvemge Innd .. holdfng is ubout I.OS hectures (ht.l) of 
\\hich one half is n0I111ully plunted to \.vhcnt. between Novembor' und Murch and htU'\'c~tt-d h'(')1n 

NOJ1huJ'Il Arcus of PnkJslLm (Nnrfhcm PlikisUItl) Is comprised of threo districts: Oilgu. Chifrul mid Bnltl1itnn. 
'rhe rl!gloll hns a ')J~cl!\1 stulUs and is under lha direct control of th~l f1cdcml OOVllrrllllcnt of PaklRIi\Il. 



the middle of June to mid JulYJ depending on the· crop vnriet~~ and clhnutio conditions (Mir, 
neg, 1986), WheAt is of crltlctd imp()rt«nee~ . It is the sttlple foo<:i of thepeoplo. supplying 72 
per cent ofcnlorleSJU1dprOf~lns in the nvernge menl. pdneipnUy m th~ form of choPl,nd unci 
nnn3 (Cr~fMY1" 1989), Wheo,t lsimponullt not only becnuscof Its contribution H) hUnlan 
consumption, but becnuse of its role in the crop UvestoeK inttwQctIon (Ahmad. etlul. 1988) 
through the use of Ule wheut .. strt~w' or 'bhusai ns fodder "nd the use of furmyurd rmmuro 
which is applled t() improvu the tlexibUity llod texture of dH~ soil Qfthe regiun, Hence t,here 
exists n signH10unt tntcf!lction between Whe'll und the rest of the farmer's subsistence system. 

In the lust tWO decades the Northern Areus of PllklsUUl. hAve been Introduced to muny 
teCh.nologics tnctudtn.1l HYVs of wheat. . However, the ndop.tlon tut.c of thes.'e HY\.'s hus been 
l'clntively slow, in Shllrp cOfitrnst to the l'tHe of udoptfon of the fertilizer component of the 
techno.· toglc. (\1 pllckuge (Pignre 2). The hypothet;es nddre~sed in th.lspnper hnve emerged t'rOl.l.l 
this sir\~rC key question: Why hns the lldoption ot~ HYVs proceeded so slowly.. relative to thnt 
of fCl1HH~ef? TIlis questhm led to hypotheses about Sf)(!chdisadort in either tl'uditil1nnt or high 
)'Ielding varieties. tn uxplainin~ spechdlsntlon by fun11crs ucross wheat vllrledcst one c~m m~guo 
thnt the nvuilnbl1ity of infot'ntullon on the new t.cchlloloSY. In partlouhu'. high yt~lding vtlrletlcs~ 
and the hl')usehold ubiHty to process thut (nformadon signlflcttntly urtbcts thQ rute tlf adoption. 
A further tll'gumcnt considcrt,d (IS on~ of th~ hypotheses tt, be tested Is t.hut. trH.l1t>l'om migmtion 
for l)rr~t'unn cmplo>tnwnt in wimer has substuntlully retarded the ndoption rate, of HYVs. 

-nle prt~liminury anul)'sls of lhl" study indlcUlcs thot the opening of the paved 
Knrnk()rul1'\ HIghway (KKH)~ between Oilgit nnd the rest of Pnklsmn. on the on~ hund 
improved input uvuilabllity nnd enhanced the efnciency of ng,rlcultul'nl rnntkcting. On the otht~f' 
h:Uld it fut:jhtnted the u'unSpof't of whcnt. flour and other items of tk!Uy use (Hussain. 1988) 
from the pluinll; to Oitp,it. Sunultanemtsly, the OPfortunitles fl1r employment in tlon;.ogticultural 
iH.'tivlticl) huve multiplied. Thi, l'Ctlccts imrJf(wC( supply conditions (for nIl inputs) which 
dmninuted the pcrwd hetwctm the ()pcnjn~ of KKH In lQ7H und the current SllI'VCY in ImW. 
while the declining rclutlvc pmfitubiHty of whcut futll1ing ~in~c then hus nffcr.:tcd HlYt,;1stmCnls in 
aliitH10ViHIve dCI.'I"ill1rl" 1I1<:llIlhn!,! th()1"e ~()ncct'ning adoption of H YVs. 

I .3 (h'gnnilntinn Of The Paper 

The dtflCU\~lnn in Sc",'uon t. twlrs I\et the stnge for the theorcticul and cmpil'icul purts of 
the J~nper Sc .. 'unn ~ yl\i(.~' It brIef ov,:rvlCW of the theory or ngl'icultlmd hml~chnld nmdels. In 
SCl.'uon 3. the ernpil'K'al modell' spcl.!ified Ilnd ItS pammeters ilre estimated, 'nl0 'IUllllllut'} nnd 
c:(}n~fU~lml\ ure prc\cntcd In the Inst ~ic"tion of the pupe,', 

l ('rop \tlm!W (a) High Yield votlely nrc nnrmnlly plm"IJd nftl.!r rmd·OflcclUtwr nud hutv(lslt!u hy Junc. HYV 
hnvu it short mUlot'IIlS r~rlOd. (to 'l'mdtll<tnctf vUflcues f\~qUtro n fong matul'IJlg durUlhlll. lilt!)' nrc plmll(!d If! 
meptl!lnt'ler/Octnl'l!r nnd hnrvc~led If} Junc/J,dy. 

'l Chuppall nnd nUll: IWO nnlcnvullcd hrend products . 
. 1 Wh"HHuruw (hhwm) IS fhe mtunr tiled for /lvcstck:k. fltlrttculnrfy over the wlnlcf'lj'lI'jn~ 1)(!l'lod In (hu NUl1lwrn 

Anmfi uf Pnklstufl. Mnnure 11\ used us fcruhs(.!t nllt! "fllUml drnn powet is used for wt\!ml growmg. ploughln}t 
und Ihi.!\ihln~ respectively, 
KKH: Kstrnktmun Htghw/lY ~d!lo known ns t'riulldslUf) hit5hwoy, fmks ChUm ntld Pnk,stutl, "nus h.ghw:IY 
wns oj)cllcd fm U'tlfl1c an JtnH, 
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2. THEOIIYAND jrHr~ORE1~lCAL.M()t)EL 
,~.l Ovcrvi~w()r A"rl~uUurul '8o~.sohQldl\1()d,~I$, M 'tli~ Tn~lory 

Annlyslsot'c,hoice l,¢twech wotK:pnd hd$~'roJntetmsof subJeotive C(lulUbdum ml th~ 
bM¢ for the irHegruficHlofproduCfJoh ntld~l)n8umpUonlm~ Us D:tighlsWhhCtu~yunov ('l9~S) 
liud A successiono! h\tcrworks b, Y Tn,", nk:!~n96a}tN',d;:,'Il,Jlmn(951), ,M," eUp,r," Cl~G9., 1969), cmd 
Fisk lmd Slmnd (1969) nod the rehltctprcmU(Ul or Chuynllov·sworkbyMlUtlt CIP70), 

Subjeotlve eqnmbrlUrtltheQryeftlbodl~$th~, nodon t.hRtbh)ck rcourslVfll,toductlon and 
consumption d~cisil)nS ClUUlot bei Inr~n'edJnBt)nertdwith(nn i$flOdntt Ute dUlll role tlf dme 
endowment (lS U C0t11tnodfty which Is utibty yi~ldluS tuldns nprodu~ttv~ft\Ctot*'nbonr. tOle 
npPl'oprhl.te perspective ls thnt lldolltcdby 11wr()w (l983) who poinlt') uuqlmt'unJIke othet 
ructors of prmim:tian itlbout cn"no~ be 6epnnth~tl from its ~upp,her. Itlllddhion, <lertulnkl.Jlds of 
Inbour llre prefel~d to others, C()llsequundy, hlilour's produotivity is detcnnhn,q tH,n only by 
tcahnolt)gy bUt i~ lnt1L\encedby motivllticlt) nnd profetences,Whh such a view uflnoour. it mn>' 
00 urgued strongly duu sepurnth:m or I)roduotlem nnd QQflSUmpUOJl is fUlt vttUd nnd thut ·wheru 
there is nl()tiVUU(Hl for hoJditl~ tnsuUfces tlS (1th~r lhtm t,m~tuctJve (uctots non-J()lnt llfoducdon 
nndconsUtllptlnt1 is muennbl(!,· (prm~h.\n llnci QuUkl)Y. t 991), 

r[1,c l'utlotlnle for both Ote s\l~lective e4:ltdUbJium npprouoh nnd neoclassical theory hl 
utility tntlximhmdon. In Chn>!UtllW'S work. however. the opp.ortunity set hus ns u chnrllcturistlc 
il tlOll .. lincnf constmillt III rhe (ann of u {)rOduction f\mctltm. Whurc.ms in the llcoolussicul model 
prices ur~ tt)\cd. in tho s\lbj(~ctive e(tu.ili)riuttl model prices ure set hy usuge level~ ~o thm 
catl1nmdlt)1 nCUHlUlrket (shl~dow prices) ntc dependeru not only on t)l~tt)rS on the supply side 
su(,~h ns lunu, cupllal and intonnnticlf'l bUl, "s well, on fuctors such us {'nmily Size Unci 
COlllposiUon. 

Hous~hold bohuvinUf, nceording to subjective utility theory, is c()tlsld(m!d to be un 
tnlurnction tlet\vccn n production funr:ti(lIl ~md n utility function. 111 tHl environment in which 
cx~hflngo prices nrc ptl0r dettJrminnnlR N household behllviour anti, where shudaw prices nrc 
determined by usnge levels (If ~mmnt)(btlc,.. Jmusehllid belmvlonr with rcspeut to production 
tll1d \.'tlnsutrlptiofl is pn)f)(~rly rcgurdcd ns Itlf(~rdepundent. 

The rheorcticnl and methodol9glcnl Erecursor H) the model CIl.'Plo)'. cd in t.his s~ud>1 is thut 
proposed b) Pi'udlmn nnd QuHkcy ( 199:). I he buse thf:orctlcnillmdol thoy Pl'OPO!'lC IS 
p,'escntcd below. 

;2.l J)rndtmn nn(! QuUkcy (PQ) Mmicltl 

~111e base th(!oreticul foundntion of PO models is the three functimml t'clntioflships whh:h 
"tharu(;tcrises fnn'n .. h()u~etl()ld declsion"making process in developing countries. 

tl~hc t1rst functiunul reintitlllship is the fum) output function whkh is Implicitly spct:U1ed, 
to chnrucruri"c fnnn .. hou"ichuid in devuloplng countries (\5: 

'Ill = q ... (1m g FOrsl Itlel l Crt 1f. xi) (2.1 ) 

whore (tl) is the level of prtlduction: q Is tile level or consumption: <1m I:; th,~ murkcted surplus: 
lf~' Ihd fU'(' lubelur SUPPlY,· nnd hired Inbour demnnc,It Cf represc, nts,' t.ht: cash i,',lPlltS. 1t Is the extent 
ot' IY·W technology "doption us muusurcd by the proportfon or hUld uUtwnted to the new 
t<:chrlolt)SY und xl are other' relevunt eXJ)g:cI1UUS vnriubles, While P stundll for' nf1 ompUl 
functitm c\.\lnbining two sopnrntt: tcclmol()gius which I~ different to the concept ot~ u prodll~,Hlon 
ru ll(sHon I 



Ttlc'st;(,1()t1cll'chniPtlship. i6 the, utilttyJnnodoll whioh Is.~peQirl¢d.n$.t 

tr * tJ[qlMI.l(s(S,),lm~(sJ),CI($k),1 
In this mUlt)' funotion un uddhionnl ft\Qtor'M is i~nQt\ld~lto: tnkencoounto'f un other. 

consumptiollQ90ds besides the Nubsigtence SOQ(l whlch.ls prodQce.dnnd oonsumed by lhc flmn 
hrm~eh~lld. nnd Hi; ~i. Sk: ure hJ ~tnd, ks~ecifiCtnlon8 of vnthtblesnssocinted WlUl t)t)!!f. nrm 
labour supply. It~s' o(t"'t\lnn (~ut\rKct) htboursupply.lms, mldpnshlup"~~ used in f;trm 
u~tivitfes. Cr' No dIstinction is mnde U6tO the NatUQ"8~fefwhl~h tnny be fund¢d by 
bon'owing or 'l)Wn c{\sh'B:cncrtncdfrom UClutdussetSt TIle l~Q model uss\un.:d Hun lending 
ncdvltios 'lie nat lmpormnt In UtO enlphimdct'ntext~ 

'rhe sl>eolOcntion vurinbles. I.n <>t'fcct. represent the sotU'QCS of resource endowments. their 
UUocfHions nod product chnructedsdcs of 1',{:10vlmt .endogenous vnrlnbles. B¥ deflnitioo. these 
t~re exc)genous vt\rinbles which determine the vlduesof the rt,\speiJtlve endogenous vn1'lnbles by 
mechnnisms other tlUUl those e.xpinlned by the 9urrent mod"l, One Qun. however. identify 
teulionnbly well when d)~'sespecificutfCln vilrinblos nxc in pnrtloulm't!OIHexts. 

The \'nrhl~)les. sl und Sj ,mlY stunt.! for s\uJh fnct()ts as fumUy sil.~ und ,composltitm which 
Itu'gcly nccount for vnriotion in the time end()w.mmts nmong t"rwm households, r~~unny size und 
cmnposltlonnl fnctl)fS un: to be considered ns exogenoun vnrtnbles since they determine. without 
fhcmselves being determined by, curr{lnt declsioll'l'chucd vnrhtbletJ such us CHl .. fnnn und off .. 
furm labour Mlpply. SlmUm'ly. speclftcmiofl vnrhlblcs fit< uccompnnying cush inputs uro likely 
to be nsscr, and liquidity rt~luted vnrinbles such us income nnd wenlth, unci credit market roltued 
vurlUbles such us credit .. ncquisiUnn-time,ltllernst rutes nnd sources of credit. 

''''hc thtrd f~~lntion.shlp !s the nml bnJnnu,~ constrnim thut Imegrutes tho pmduutlon lllld 
con~\' tnptinn 4iectt)l'S 01 th,~ turm hou~chold n.tld is deflncd Uti: 

where p)) i~ the pl'ice nt which mnf'ktHUd stlrpha'h 'lm of flU1n pJ'Oduce (rice) is sold. wf Ulld Wfll 
nre the ol1 A furm llnd on"farm wilge t'Iltes. )In ili nominal uneul1lcd inctltl1c. M Is the murket vulue 
of non"l'icc con'lUmplion commodities, Cf IS the usc t1t' (msh Inputs in the rnrm .. rh·m~ und V Ib 
the savlnB of cosh dun muy be curried over from your t() y~nr, 

The empirical optimisation problem of a smni .. subslstcncc uur1cultural hou!«!hold implies 
tnuximh;ing the utility function (2.2) subject to the production function (2.1) nnd tho cnsh .. t1ow 
idonuty (2.3). 

To derive the emplricul model. the f'nmUhlf (':onslrnlncd (}ptlmisnt!()fl technique of rnod~1 
solution wus nPJ)lIed tll the pmblem denned In tha previous section. fnstcnd uf the usunl cnse 
of n sln~re IImmr constrnlnt which is so tlftcn enoountered in ect)llomics texts. tlere lhel'c nrc two 
COllstrutntS. one of which Is nOIl~llnear. The general nmthodolngy, huwcyur. upplies yi(~ldlng 
the l .. ugrungriun function: 

L. r.'l tJlq,M,lrfi(Si)' IlUs(Sj). C,Hk)l* 

Al(q 'r <1m .. 1~(JnJ' 'hd' eft n; Xj)J • 

~2(P8qm -t- Yn '.' wm 'illS" Wt'hd • M .. Cr· V) , 



whetOA.ltlnd .hl urolki\arAll~ltu, '~U11mown$) 

By dl(t~~rentl"tlng (~AlPiltti3rly' with respc(utp:tho,unk!lo.wh vJ\rinbltl~'(h M, lrs.1nw Cr, 
qm' 'JHi' re. ~, und ~. the (oUowlngflt'st ordettc~ndltlQllSUnJtbc ObtRlfi~d, ~J1n'St 

tq ~ Uq " ~l ,. 0 t 

l"M ~ UM ... A,2 @ 0 , (2.6) 

t"'lrs'~ U1i'S ... AIP't'IJ tit 0 • (2,') 

(2. )0) 

and (2.14 ) 

\\hetc 'he ,ub~cnplcd t .. \. U'f) und F's nrc pnrtinl dUl'lvutivcs of the l'el~wnnt functions \Vith 
I'C~pt:" tn tho indh.'ntedsubscr'lpt vnriublc~.' 

r'-rom cqunHon (2.5) which provides the flnkugc between tho cnflsumpUnrt ~cctor {the 
h, n fmnil~} tlud the l)roductltlU sector (t/u~ fnnn·fir1l1) of the form household, 

t:!Stns thu vulllu ()f the nurllcruirc AI from (2.15). the I'elativ,~ pri(;'es of other ct)llsumption 
gt)()ds COrl l)(l nhttlmcd thllll the linknge equntlon (2.12) between the I'cnl and nmninul ~\""tor'\ 
n,,: 

(2.16) 

The t*ugt'unttion unkfHlwnil cnn bo removerl frolll the nun of the n,'st ordur Nysh.ml l)r ~(·llHuion" 
by using their yulues from c2.lS) nnd (2,16). 'rho resulting system of cqunUons defined III 
unpllclt t'm1n may be tronted us tho structural .'elutlons u( the funn h()UBChold model. 

1 'I'll", pl'Clbl~ms uf lhc rctlm:ud·hmn bchnvluurnl ~tJuulloml and Iho pmhltlln~ or non.lincmy IlIt! CXfllilllwd III PQ 
CI ')9 I). 

7 



(2,17) 

nnd culled tho 'OUUltt conSlnn,)Uon B()()(IS fUfu:tl()n t slnce its l)rigin \fun bo trnced bm:k to 
puninl dlfr~r(mtintk'nor L wlthrcspect to ()lhercOtlsUJllpth)ll !Ioods. 'M, SimUndy, uqunti'lns 
(2.') thmugh (2,1 D trnnsformt:d hltt) the hnpltcU. rurony hlb(mr sUI,ply o<lunt.lflJlt 

Ulrs + lJ'IF1f8 ~ () • (2,18) 

the off.r"Nn Inbour BUI"lIy cClun.Unnt 
tr 

lIt . + '"",'}I.I, wm 0r 0 . 
tl\s "l 

" cushl!lnput function; 

UCI + lJ 11 Fer' ~~" () , 

n hlrt~d ".hoUt' dumnnd C(luntiOtU 

l ' 1'" lJlt '({Ihtl' l) .. w, mOl 

und n ,llcc-technology ndolHhm (Hllinticuu 

U~l'n ~ 0 

C2.19) 

(2,20) 

re~puctivcly To flHm~urc tho output l,lquation (2.13), the vIlI'tnblcroprosolltlng wtnl production 
~Ip i~ \!;cd in pll1ce of <'1 ... '1m) so thut UIQ totul matllut (Hltuuinn In: 

Th!! cquntions (2. J 7) through (2.23) Itlons with tim Iduntllics. tho out·fUll unci dlspmml 
identity 

'1p "q + '1m • 

th~ ,'cui tmlUflC(J identity 

Ps(jm ... Yn '" wml llls - wf1hd • M • ('" • V g () I 

In tholr smdy thtHl(~ C'OIlstitUW the stfucturnl fnrm .. llOwiohold modol conslMlnu of n hYStQtt1 of 
nine cqunthms in nine ul1dogennus vnriubles. 
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2.~' Tho E(Hulllons~nd Th(lir Bmlllrlcn' n"~kt~rmU1d 
'111<: model proselu~d huro fllUOWS the I~Q l)nu.cl1lb~'t In u ~omcwh'\t ttmHlntedt'twm. tn 

this study. un nPJ)licndtm ()ftho mtxlcl over 'lOft'll' ycnt In OllSH, PnktsulJ) clnuJle,losth1u\tlOIl or 
the pm'umelcrs of Ovo bc,hlwhlurnl e(IUlUic)us nnd \W~) ldcntitlost A mnnber ot1 ulemcnts ()f the 
s~aUlcntlQtl prtlblom rcquh'f) nttemlQn bcforo the l)1\t1(um~ters of nn empirical model cnn Po 
csthnnted, 

The fHmropt'itue sct ()f equndon~fpr thIs mudy nt'~ presented below, Compal'cd wlth thc. 
Prodhun und (~uUke>, (PQ) mod~lthel1) nre two less cq\U\tions; some udditlollnl exog~nous 
vnrinblcs. hnvc been usad nnd some vtll'iublcs Inoluded In their 8>'stcm huvc been drOPI)ed~ 

In ndditiotlto the lW() Inbour supplyeqUtUlolllh the PO nl()clclillcluded n hired labour 
dell1nnd fUHctlml, "'0 det~mllimuus of the demand ror hiretlll\bl)ur wcr~ specified as ftU11'll'slzc. 
rnt~ (If ndllpllml. fnrm f'nmily 'lons\ltl1ptl~m levels nnd the c(lnditions of; the exIsting ~x()genous 
fncttlr mlukuts. In thi~ study, hired Inl1<mr us n fnett)l' of producd(Hl, hns nflt beenillcluded In 
the (lnnlysls for tho foll()willg renscms; 

1 . "li10 use of hh'(~d labour by the fm1ncr in tht} Mudy nren Is rru'c nnd in proltmil1luy 
nnnlysis nppcul'cd to Illwo no off'cet on whent t1mput. 

2 BU'\IlUs,~ of sl1mll f'llrm"sizu, fanner's In OIlBIt (Northam {luklsum) usuolly I'uly 
on f'mllily luboUt' );HJ'pl)'. which Is readily nvnilublc, 

". Sin<.c lhere i~ little demand for hired lilbour, tho mllnpowcl' surplus to t'nnn 
roquir'lJfntH\t''i, lISlIUUy ungngu in off"fnml employment in the pluins, with higher 
wngCHr; und buttet' working condltlons. 

Th~ cu"IHnput C~llHllh.Hl used Itlille PQ mf)(h~1 was InltiulJy inc\micd in the nnnlYNis. but 
the lmpn~t \Hl!ol not "1!1l11ftl,.'nnt, hecause in OIIUil, chemicnl fCl'lilhwr (P J ) hi the olll~ cU!lih .. lnput. 
All other Input~ lU'C either th!c or chul'gc us is wnh~r, OJ' cxdH\n~cd with n~iu\hboul's, 'Hleh ns 
'icedl) ond funn'ynl'd miHlurc (F2), Hcm:c chcmklll fertilizer' Cr'l) hus t)Qcn used In UHl t01n1 flu'lll 
output t)f wht'nr (TFOW) r.:quuuon. 

Tn clubormc IhlJ dhncn'10I1S of the modeL (,·ach hchnvlOuml cquulion htl" heen (~xpillincd 
In H1'Iplh:il form: 

The {owl fUI11'1 Wht~ilt outpUl cquuthm: 

where 'fFO\V IS thu totnl farm whent output Il1Cilslll'cd in IllUlHlds (md,,) (Imd t;:! ~7JX hgJ 

PI. if; Ihe umount of on·fnnl1 family labour ~urplied ttl the flll'1n nnn for wlwat 
(.'ultivnljon unll is fllcu1>jurcd in Illrll1·dn~1; ur eight hmll'~ 

I~NVWA j" tha !'utln of ~hc lU'en sl)wn to high yielding vnl'l(~tie" l)f \\heut to ttlhtl \\hl!~11 
(\f'CU. 

VT'TCl is the invesrmc.,lnl In 1ll(),larn wclmnlo!lY. lIs(ld in culllvnuon of.' whom b}' the 
fUI'mer, monsUl'cd In gupcus ells) II U.S.$ \\:ll 22 Rupees wpprnxll11mcly) III the lime 
of the sUI'vuyl, 

FI i~ the Uillnunt of chcmi<:nl fcrtililJ~t' (Nifm~ph()sphnte), Il1CIlMlI'cd ill kilnl+rIIlll' Ihgl 



r~2 1s tho tUll('UlU Df fnrm"ynrd Il1nnurc ~,sed, mensured in tl\unbor of bn»kets (1 bnskut ~ 
20.33 kg). 

The mod<.tI fn~~lude$ .. un "'1,r'tttn fnmny lnbow~ supply equutioJ\, r~()l'esuntfns the supply {)f 
lub')m' to the fnnn"IU1H, trhis equation is SJven by~ . 

(2127) 

where ~I"W A Is the totul wheat nron mCI,lstlred In kmm18 (k) (t hectnrc (iu\) a 1 Uf 76 knunls). 

'r<)Pl.lf Is tho totlll off .. fnnn income mCtlsm'cd in Rupees (I~s) represontlng hwomc t~rom 
fnmlly mumbors cngnged in s~nsol\t\l (ll' regulnr tlt'f .. fnnn ompl()ynU!lltl 

TIlMA Is the loml number of enmity members nbtwe the ugc t1f to, mensured In 
fluntcricul vnlue r~/'rUStnlt'ng th()Re mcmbers of' (he fmnlly ~npublo of' C()Iltribming ttl 
tlte fl\rmhtl~ twdvit CSI 

PTP Is .. tht: pluming timo. USed. ~s " dummy vm'inblu for enrly PI.nntlng which hUB the 
vnhm () fmm C)otobt~r It> mtd*l)ccombcr and t (tom mld .. r)e~ernfjer to Murch for Inte 
plunting, 

Othur vurtubles uf th.., CqUllLiolls urc as dcnn~d pl'Ovlottsly. 

T()tuloff·fnrmlllCntlW roprosClltl. the uddiuonul ftlmlly income curnud from off .. rnnn 
clnplnyrncnt. Thi~ cquntlon is c>(J>rcssed us follows: 

TOPL ,.,., IhFL\ rCA\V, TFU. ROM. TQI F\VC, VTTCl) 

leA \V IS tim Income from the three crops~ \vhcU(, f11uizc und pnUllO(U, und nddltlnnni 
il1<.,Iome ~c'wrutcd u;\ u rcsult of wOfncl"~, nettv/dcs such ns emhroide('y. sewlflU. 
Thi" IIlconle IS n)(!ltsurt~d in RUpt~t}s n~S). 

TFE IS llw total fnmil> cxpendltllrc muusUI'cd In J~lIPCOS (Rs). 

Rf)M i., the I'Utio of dercndunts ,children lip to 10 yelU''; or nge) to the lOlllllllllnbcl' of 
fumily mcmht~J'~, 

tl"Q 1\ the IOlul suvings of the fnnn flllllily measllred in Rupees ((~~i) I'oprescnting the 
fil1uncinl position of' the indlvidunl housuhold, 

F\VC is fumiJy whem Cotl:iumption mcnsured in flluunds (mds). 

Other vllrinbJt~\ have be.cn explained prevlow,l)'. 

The l1luc.k'l nl!'io IIlch.ldc~ n commmlily demHnd fUllction for the H~I'kultuJ'HJ Iwu1-ltthold, wlli!.'h 
I'oprc"'unl~ the ilnpu~·t of commmption I1ml income un the I'llI'm family cxpunditul'o, This 
cquulInn i!1 written us follnws: 

whera QWS IS the tlll10llnt of surplus whont sold by the household, IlH.m~UI'cd In muumb Cmds). 
All othOt' vurinblos ttre dethled curlier. 

Finnlly, the udoption bchuvtoUl' of lhe funner "(mc(~rnlng th,,~ high yh:ldlnu wh,·ut 
vurieties (RNVWA) Isuxpllllncd with tho help of'tho UdoIltlon equntlon (2.5). The b~huvloul'lll 
~(IUHlion ftH' the ndopt,io/l model uf thQ aw'!culwrnl house wJd depends on the supply inputs nne! 
the whelU output uchievcd fmrn HYVs. rho Q(}UutiOIl Is lI\tm influ\HlCl)d by uti",..,' t'nctol's ~lH:h 111'1 
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tn. ventmcnt In extension SCI'VlcOH1lev<#i (l.fCdUQU. tI.on nnd. t\Kjn~r(puc~ ()f the fnnll~r in dunUIlS with 
HYV's, 'rhe ndtlptiflll cqmuion s fonnnHned below nSf 

where 

RNVWA ~ RCrpOW. I~L, r..lrfl~, IlNtr, PtJl~, P¥JfPt r~XCT) (2130) 

l."ITR Is n dummy vnt'lubl.o f'c'prcsendns the lovt)} of cducntion of tho t'tu111C}' (o) for 
lllitul't\to nnd (1) for lit()l'me, 

IlN'T 1s the levul of cxperi4Hlcu of lho f),rmel' In dcnUns with HYVs nnd mensurcd ns tho 
number t1f YCllrs, 

PUr) Is the price of chemicnJ fcrt1li1.ot' (nhro,.pllOsphnteJ (Pr) mcnsured In Rupe"s eRs). 

I:£XCT Is the investment of extenRlon sCl'Vlcos m~~nsurcd tn I~up~os (J{s) llod fQprCSOnra 
the umount spent by ttm former in anfnfng nCCOS5 to the service tlud the IlmCllUlt 
cmltributcd by the oxtumJton office In lmpnrtins the sorvice, 

All othlJl' vnrlnhleN huvc been discussed previously. 

ffhe model has two uddltic}fllli eqmuiclIls whif.lh r~}prcscnts thu equillbl'iulil condltlcH'l of 
the ulJ,J'ic1l1itmul housctwld In 1\ u1v(m pm'iod. where toullincomc {TOP!', 4· {CAW) minus totnl 
fuml oxr)undlturo (TFJ:!) und the totul Nuvlngs (I'{J) Juat oxhnusts the fumlly t1nnnctnl rC6C)urce;~. 
This condit:lon hns heen defined by two Identities us f(}lIows: 

<leA \V ... ''tOFL> • (TPn + 'rQ) iii 0 

FWC ;:: TFOW . QWS 

Alllhesu vtU'tublcs huve been d(}l1ncd previously. 

(2.31, 

As !ihnwn in cquntinn (2,6) totnl income hwfudtng incol11e} fronl CI'OPS (wheUl, l1lul~e. 
potUlOt~&) nnd nctlvitiCIi or the wOlllen (sewiug. J.;nitthlL~.,~mbroldury) nCA\V) unci totnl off~rllJll11 
Incmne ft'om off·funll employment. wlllldcmicnlly equlli the nggregutc cxp~nditlll'o oj' the fill'll) 
hnustlhold Crr;ri) unet thui!' suvinBs (TQ). Uqlll1tion (2.7) states thnt the t'umlly whaut 
con~umption (f1WC) tHlwlh. the tow! furm whont output (Tr~tiW) Il1hlllH tlH} qunHty of surplus 
whom Kold (QWS) . 

• 3. THI~ ItI\tU)IJUCA1" I\tfOfll;:f4 

3 I l Intl'oduction 

The theoreticnl und cmpil'icnlllpPIU'utus of this pupel' hns the following prupel'ties: 

( I ) the tnI'm 110lfsohoid dlltu nrc ~·mss·sc~til1nnl: 
(2) I,he fnr'fn·ltwel dClCnnlnullI1i or ndoption nrc clnssH'lcd us tCf,.'hnologh:u.1 und s"do· 

c(.'ol1omic; 
{3} the farm household Is vlowed us n produccl\ ,'onsull1or und J'C!HHIl'CC-OWIlC", 

fl'hu m(I(lcllnvcstigotcd In this PUI)OI' is cSHeminlly un Input dcmund modol thlllis 
con. Rtr'ulned by exogenous (Illcfl."llng suriply) fncton;, Both cfomnnd und ~upply nrc nSRutnl!d III 
bo obficrvllblo III the villuge Joye). \Vhhln n vHlugo. fnrmul's differ t'tOlTl cuch oth"r in their 
domnnd for nn Input, but rnce ossentlally U (,l()mmon set or supply consldermions, VllluBl,ls 
differ 61.0.m lH.\Oh olhcl' in terms 0(' the St.'PPlY cUl'ves thoy fncc, und oneh flu'mor's rclntionshlp to 
tho suppl>' fncto)'!') ill c, IlU'!wtIJJ'izcd by hlslocutioll wlfhln n well-donned vlllugc ShUlllloll, 
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The bchaviournl e9unti~~ns help in ¢xplninlhl} the mod()lln explioit terms. Each equution 
has un endogenous vnriubte whioh detennines Its relationship whh Ule systemnfio pre .. 
determhled vut'inhles. The struNuru.llhtKt\gC. in these equtltions and the mOtilel e~ttn1ntiot1 whloh 
nttempts to estnblish the reuHstic specifiQatlons of the explnnntol'Y v£triubles is ~iven below. 

3.2 The Estimates nnd Mod~1 i£vatunUoll 

'''ho esthruues resulting from the use of OLS, 2SLS and 3SLS nre now presented 
following speciflcntlon of indlvlduul cquatlons In expllolt (orm. embodying the decisions about 
which explnnntory vudnblt)s nre to nppenr In. each equnuon. '111:) predicted signs ot' the 
c')cl't1ciemsnre pres mted ulong widt the estimates in tAbutut form following the inrlJvldu(ll 
equnth.ms of the model. 

ON"FARM I~ABOUR SUPPt Y EQUATION (PL) 

FL .. b1. 1 + bL2 'rWA ... b1.3 Y1'l'O 4- b1.4 TOFL 

+ bl.S RNYWA + bl.6 TPMA· .. b1.7 TWA2 + bLSt'T? (3.1 ) 

where T\VAl =: 1WA x 1WA 

In the etluation (3.1) the vnriuble total fnmily members ('rFMA) Is expected to hnve 
usscciuted posiuve cncft1cients due to Its direct rclntionship with on"farm labour supply. 
Because of cornplcrnentarlt.y between the fuctor input nnd the scale of operation It is nlso 
unticipntcd thut uny int:reuse in total wheUl ureu (TWA) will require ndditionullubour. 
I-lowuver. In the absence of u hired lubow' component. funners rely 0/1 on .. funnlubour supply, 
Thcl'cfore T\VA is expedl~d to have positive coefficients. 

Luw pluntin~ is normally fuvoured for higher altitudes. where mnizc is plnmcd 
immediately following the luuvcst of whcnt crops in the same field. The harvesting of wheut 
und plunting of maize in u short lllrn-llfound period ls expected to lncfcuse the wo. ~.·Ioud. hence 
additionul on·ful't11laboUf IS likely to be utiH1.ed. Thcn~.rore tht! sign of the cocftlcient of 
plllnting lLmc (£>TP) b expected to 00 positive. 

Where thcl'c ir.; less investment in technology (ytrro) the "csults nrc expected to show 
thut v.'hent furming rclys more on (}n.fnnn luboul' supply (FL). Th(.~refore, V1·"rO is included in 
dlC equat.ion, ct)sideri1\g n possible relationship ~tween FL und Y~rr(l. The field dUrtltion nnd 
plant.ing time of HYVs of wheat in general nre diffc.rent from those of the tl'Udltionnl vUl'ietics. 
As I11cntll)I1Cd in sc~tion (I .2) HYV wheat nrc prcfcrnbly plnnted Inte becuuse of theh' short 
ttrowing period. This chnrnctel'ist!c Is expected to huve u negative impnct on the on~ful'm lubout 
utilization due to an increase in the ruth, of HYVs urea. F(w trnditionnl val'ieties. family Inbollf 
hllve limited scope to seek off~fnrm employment. because of their increased involvement on the 
farm throughmH the crop ulIrtltion ure in s(mrp (!orltrast to the HYVs. Hence t.he coefficient of 
RNV\VA ill the equutinll is expectrd to cnrry u ntlgutive sign. 

If there Is more off .. fnn'n employment, It is anticipated thut less on"rutin lubout' will lx~ 
uvailable. Therefore. one would expect u negative rclntionshlp between on .. fnl'n1 lubour supply 
nnt! toml off-furm income (TOFt). 

Ali mentioned ubove the coefticient of toml wheut urea (TWA) is expuclcd m hnve n 
positive sign bccuuse of ct1rl1plementnrity between the factor inputs nnd the scnlc of operation. 
However. the sign of the c(.1officicnt of the S'JlHU'cd term trwA2) may olther b(~ positive 01' 
negative dupen<.ling em the income effect of hlrm size on fumBy lubolll" fl'lr OIJkl' fuc(ClI'S slich us 
cnsh .. lnput., However in the rational zone of the production function the coemciOIlf ()f T\VA 2 is 
cxpected to be n{'fwtlv0. 
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'n\e pru'ametcr estimules~1f .. the ()n~.turn .. l. Inbo .. ·l.l.r Stl.p, Pl .... y.· . ~q,Utt.tlo. n ',·a .. tntlU three .. ·i\ methods 
of estimations 1\1 Table 1. show thAt uU signs of thecoerfioi~m$ are us Pl'cdictl:d (lild the 
cxplumuory vUtlttbles nre hiUl.'l~ si~nl,fh~nt\t, 111¢ nm.\lYs\s r.ev¢I.,dS thut., ". d,ec. te~. lSC. o.f eve. ry on. e 
rupee from ot"f",furm income (J OFl~). theon .. furm labOur supn1y would increase by .004 man!! 
dnys, A decrease in off,;({mll mcotne.is c9tlsiutent with ll10l'C family It\bour~~ln~ employed on 
the fnnn~ The ncmnive coefficient of RN VWA demonstrnted UlUt, M the fUtlo Of HYVs aren is 
I'educed by one kannl {k). the on .. t'arm fumUv h\bour being used for trt\ditiol\ul varieties is 
lncreo'icd at the rate of 15 nu\ndnys per ktll\tU, us troditlotltll vnriedes have u Jong~w cr'()P durntlon 
compared w11h the BYVs. 

Finttt1y. pI~lflting time (PTl') WIlS po~lttvoly r~h~tedto FL. Justifying the shift tQ phmtlng 
maize nnd lutrvcstmg of whent in n short pCl'md, requmng It cc.'msitiernble hl~rcllse in utHJzution 
of fumily labour. 

The prodllct.,h.1f1 function w,hlchextJ,llUhtS t}le .Od(,ptton behaviour is CXphlillCd in tho tomt 
funll wht~,nt output (TF<..1\V) cqutluon (3,2) nnd 1 nble 2. 

TOTAL FARM \VHEAT OUTPUt fT'FOW) 

TI10\V = ba.1 + hJ.2 Ft .... b2J RNVW A ... b2,4 V"+T'Cl 

+ bl.~ F I ;. b.~.r) 1::2 + b~t1 17L2 + b2.8 PTl) 

whert~ FL 2 = FL x FL(1'\\' A 

(3.2) 

Equation (3.2) reflects the prodw':Llon uctivitics of the funn household. from whldl it 
uppeurs plausible thm nil coefficients 'ihould 1.)(.\ pO'titively mInted to total whettt output, due to 
the c~pect(!d dil'eet ",:lationsh. ip of the fu\.'t().rs Of.' p.'·OOUC. 'lion with wh. C."ilt. OUtput. Phmtin~. time, 
(PTP). in nOl1nnl ctl'cuml\lanC~~St will hnvc a positive coefficient been usc HYV~ m'o pl'chH'l'cd 
for hUe planting und HYV!-i are expected to prmillct! more than the traditional varieties. Sal~~em, 
t!I.al.l19H7), Longmire (P>H9). 

As mentioned eut'licr, investment III technology (VTT'C}), (.~hemict\l feltilizer (F 1) nnd 
fu.mlYtn'd munure (F,) ,U'c expected to show positive signs due t.o (,.'oll1plclmmturity mlll)t1g the 
fuctor inputs und thc"'scale of OPCrtltiOI\H, It is ulno Ilssutl1t!d thut use of HYVs would increuse 
the output of wheat, hence any incrttt\sc in the mtio of hiUh yielding nreu (RNV\V,\ \ IS expected 
to be nss(')Ciated with it positive c(.)cfficielH. 

This equution nlso expluins the relutionship between on~Ltrtll family lobour supply (PL) 
and the totul rnnn cmtput of wheut (TFO\V). It is untielpuled thu t. becnuse of smull fnrm size. 
after a cCI1nin level. the on .. funn family Inb()ur supply would hllv'"! tl diminlshmg effect on furm 
wheat output, If ftU111crs attempt 1.0 inCI'cose pf'oductl<:m of whent b> '\wlt~hitlg to HYV:i, The 
r~sllits in Tu~lc 2 SI.l()\.V thnt all ~ign.~ Ilrc ucc(;,rdlng to exrccw.tl.'ons\ e~~ep,t)lnntln~ tiIllC .. (PTI. '). 
1 he current situation shows U l\cgauve relution of PTJ> with ,.espe'~t to rr·O\v. 1"hls out(.\ome 
could be due to pitUlting mixed beed (tl'uditlonul and HYVs) insteud or high yielding VlU'icty 
seed. us discufolsed in section (1./.). This results in tl semi-ripe crop at hat'Vcst time. thus the 
output is lower than expected from n HYV Cl·Op. 

Similnrl~t the nrllllysis ~h()\V thnt lht' sign of the explanatory vnrinble RNV\VA Is 
positive ns predtcted, but nut si~nlt1(:nnt. This further lends us tt) believe, tlun mixed sced 
planted by the household, is not giving the expected output of' u HYV CI'Op. 11'0 ",sltmutcs also 
reveal that on .. fnrm family lnbour 0:'1.) wns ver'J productive with resp<wt to totnl whent ()utput 
(TFOW). An inct't.~nsu or one mnnduy in Pl..lcd to un incrcnse in the tout! fuml output of wheat 
by 13 tlltlunds hence PL .. curries u positive coeft1clent nlld is highly slgnificnnt. 
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TABLE 1: Parnmeter Estimatt'" of Ule -Un-F:lnn f'amil, I~abouf" SUPI})Y'"' (FL) Equation (3.U 

I 

I Descriptive Names 
Explanatory 

Variables 

Constan! teml 

Total "",ileat area 
lilvestmen! in 
redmoIo!!V 
Totaloff ... farmincome 
RatioofHx'Vsarea to 
total '\\ineatlli-e3 

Total family members 
above 10 ~-rs·ago 
Square tennof total 
wheat area 
Planting time 

Variable (~ode 
Name 

c 
1\VA 
\>"TfG 

TOR-
Rl~iI\VA 

'JRttA 

1\VA2 

PTP 

Equation fit meaf-nfeS 
R2 : 0.88 

R2 : R88 

F : 1..299 

D~W_ 

Rl'tSE 

Expected 
Directional 

Effect 

'> 

+ 

-+ 

~) 

+ 

Nere: Fi;gures in parentileSeS are cakulated {-\fallU~S. 
*** signifte:mt at 1 per cent. 
** significant at 5 per cent 
R!\:1SE: ~1:mds for root mean square error 

~tethod of F~timation 

OLS 2SLS 
8~08 *. « 1.51) IL6194 ** (1.92) 

* 205535 *~* (21.21) 20 .. 1601 *** (2aOl) 
-C10531""'** (·2 .. 90) -0..0535 *** (-2.81) 

-0.0014 *** (-:.1..05) 1 -o..oo33-***{4~43' 
-8.7126 **- (-2..711 J -11.1148 *** 

11 

2..1512 *** (3.59l 

.. 0 7373 *** (-636) 

11.4834 *** (4.fi2) 

3i7.044 **'*" 
1.52 

21.29 

3.5247 *** 

-0229~ ""'** 

13.5098 *** 

1.63 

2J.Ol 

(-2.50) 

(4.73) 

(-5.95) 

{,431} 

3:SLS 
11.1104*** (1.:96) 
19.9911 *** (2035) 
-!t0457 *** ( .. 2-41) 

-O~0040*** (~5_15) 

-103071 *** (-Do) 

3~8239*** (5;..16) 

";{).2362*** (-6.33) 

12.1958*** {4.14J 

1.66 

34.52 



~~ 

TABLE L PardlllctcT E~timat~ of lhe ""fot:lI fartn \\be'~u o utput' .. , {TFO\\') f:quation ,3.2} 

Descriptive Names 
Explanatory 

Variables 

t.bnstartt re.rm 
fOil-faimnmmy labour 

.• supply 
Rati(1)fHYVsarea to 
.tOt:d wfiea1mea 
·-l~in 

tedn."rology 
i1seofcbemical 
fettilk.eT 
Use of farm yard 
manure 
Squared renn of 00-

fannfami!y labour 
s~J!P!y 
P.famir-2 :ti!ne 

Variable ('ode 
Name 

c 
FL 

&'iv\VA 

vTfG 

FJ 

F ... 

Fl2 

PW 

~' &: ~tlOn "lit fi1eID.--ures 
R2' : 0.41 

R2 : OAb 

F : 1.199 

D.\V. 

R .. rt.1SE 

E~pected 
Directional 

Effect 

) 

+ 

+ 

+ 

+ 

+ 

"-r 

+ 

Nore:Figures in tydrClilieses. are cak-ulated t-values 
*** significant at 1 per cent 
'" ~lmifICanl at 10 ner cent 
R!\isE~ stand." for· Root ~1ean Square Srnruhlllon Error 

I 

I 
~fetbod of Estimati!JD 

elLS 2SLS 3SLS 
o 50:t3 ((24) 2.2S,09 (t426) {t91j8 {(l.42) 
() 121U·· (4.41) 0.127 #' *-** (4.54) (l1291 *** (4.60) 

34529 *** -(2~22' - :[7(12 ~--- ~-('1 ''ill 2.6686 (1.21} 

(UIl47->!'r (L68) O~OJ35 (153) 6;.0129 (L46; 

0.U49.5 **~ (4.&3~ OJj"191 *** (4.18) 6.:0491 ~-* (4 .. 13} 

OJJ090 "'. ( 1.56) 0.0096 (154) j 6.;008.:> (1 .. 45) 

-0.0014 (-L21} -tl.OO16 {-1.41JI .:tl.1XJ16 (-lAO}' 

-4.6877 *** t-293l -4.4109 *** (-259) -43611 *** (-2..56) 

J7-9(} *** 
1.99 2_00 ")01 

1(194 }(t95 lL68 



Th~tmnt orf~rtunt lrtcOJn<: rrort~) wht\!hde~ndsonlftc~ uvnUnbUhy or Orl"ftmll rumU~ 
lnbour t'(W off-rnrmemployment lSS.rH~otft~d in equut!(mt3,3)1 

1'01·AI.N ()rtF.FARM INCOMli rrOpt;) 

'~()'il", ~ b3.t "1- bj.~ 111 .. "t- bj.3ICAW +b3,4 'rttn *' b3.5 ROM 

... b~'.6 'rQ+b3. 7 F\VC ... b3.8 Vn('1 

In t~!scqnt\tinn one. \yOl~ldt!xpeQt th~t(.m~(tlpn fmndyhtbour(Pl,,) would be ncgntively 
rchlh,d fO off'",fnrmlncomc (101·'l,,). If tho IOmltlff*furm ttl\fmne(1'Or~L) hlCrCA$~s. it Is Ukl.)ly 
thtufcss lubo~t IN beh)S employed onfnrm. nod ml1re tl~et,noorsoflhe CarmftunUy nrc worldog 
off-ftmn. Tlusls eX(?5Jcted to hove nncSRuve Imp:n~t on Ulcolllcfrofll other orops (md womens' 
uctivl'Ucs (rCA \V). The sttmuion ~nvisnged, in whioh less fnmity ttlbour iR used on·t(nrtn will 
reduce the lnvolv.:ment of wtumm irlother (ncon,,' generating notlvitcs on the fartn. nt\d thus 
rC(ftlC(~ Cnrrn tncome. 

. An n traditiolmll)nl~UCe, t.1fdy mnle memb¢t'ti pf the fLlrm fumUytrdgrt,fe to other purls or 
PnklSUut ftw emplt'lymlml~ III such circumstnnccs. their fema14' c()~mtrp;\rts ure eXP.ected w 
increllSC their w()J'klng ht1lU'S on tim fnrm. nt ~he emu of dleir other productive nativitfes. such us 
sowing. ombroidnry tlnd cruft .. work. "lls suggesu that investmeNt in tcchn()logy (Vtl\'rO) tlnd 
nccordtngly its usc \V(ltdd decnmsc. r.l1U!l giving n negnlive coefficient. 

An hwrctlsc In income thul1 un incrun)\c in ()ff~fnnl\ employment 1s cxpect~d to improve 
the standurd of livtn&' (Ji the thnn household. rhis would utso hnprtwe their total srwlngs (~I'(:n 
Imel consumpt:ion pnttcl'n', mdh:nting dUll the coefficients ()t' tl)tnl fnmHy cxpcndit,urc ('ttI11!) (tnd 
fumily whent cunsurnpt·jtlll a-we) \IItU hnve predh:ted p()!\itive signs. 

*rublu ,l rev(.!uJ~ that the dir(!ctionnl cffc<.a of uri exphtnlltory vnrlnbfes ure nccordi.llg to 
expectnUt1tls. On·fnrm fmnil!llobnUf (l"L) llil" u neg,uivc rclntic)Jl to totu} off·fllnll inCmrlQ 
whu.:h suSgfJS( that. leJii,~ (umily Inbnur \\>/orkiflt: ott tht! furrn, IS poslllibly tncf'cusing the 
pnniciplltiun rllte in oft .. fnrm clnpl()ytlll~m. The plu'nmmt'r of Pt. revenlthnt 11 dccmnse of one 
man"dtl)" from f~t. lend., tn on incr~tH)e of RS.IZ,S~ in off· f1Lrm income. 

'rhe rl1t~lc"'mlt migration fOf off"fm1n employment I~ hkely 10 huve some cffc~tt on the 
udoptkm rute (If' IIYVs. As ,";pluined In st~ctlon ( 1.2), Ihe ()pening of KUI'ukum Highway hns 
not onlv crco,ted new Job oppm·tunitl~s in the plnins~ but ntsl) fllcHitnt~dlht.~ U'iln~pOl'tutlon of 
",hcnt {lmlr. on chcnp rutes t'rom other citi~s. It nppem'~1 liuch chart~cs huvc cHvet'tt!d the 
fat/111m'., from fic(~kjnQ the benefit of udnpt.ion of H'iVs. 10 the pursuit t,r economic benefits 
whleh arc r-n,:>rc r~uddy uvaHuble. 

rhe "pc(,.,.l1cmi£m uf towl fumHy exrwndhw'c (TfilH whh:h hns been attected by the 
IlOusuhold dCCl'ilnn C{1flCerntrtU udllpunn und l1t'f·(urnt clnploYllltHH is presl.mtcd III the next 
cqmlUon (14) TOTAL FAMIL.Y fZ.Xf)J!Nf)rJlIRti (Tr:l~) 

iFf:! tl b4, I ... b4.l r(we + b.JJ QWS ... b4 .•• ICA W 

+ b4.~ TQ + b4.b TrMA + '-'4 .. 1 TOtilM ' .. b4,H RDM 

In this cquntion it is expected thtH thu qunruity ()f whent sold CQ\VS) will hnve n positive 
ctx:ft1ci(wt. Any hwrcuse in totnl st}vings CfQ), resultlns from f'nrm Income (lCAW) und ofr· 
t'urmincmne ("OffL) willlmpt'ov", lh~ spending pOWtll' orr the household. Hence TO, ICA W 
tlfld *rOFt .• urc cKpeetf~d to f~ pO!1itively refuted to TPfl. Shnilnrly, udult, fnmlly memoor!'l 
(TFMA) und dependent. Itlombcrs (ROM) nrc '~xpectcd ttl IlWf(mSC the totul fumily exponditure 



-., 

TABLE 3:P-.rrameter F..stimatts of ~T~)taf ()ff-F'ai'1il !It'OOme'''' fTOFt..l Eql!.9tiua (3..3) 

·Descripti,,"e NamesI, VarrabfeCode 
Explanatory· Name 

E:spected 
Dirttlion:d 

Effect 
~Iethoo of Estimation 

Variables 

C1lnstanttenn 
Orrfannt3mily hrenT 
~supplv 
·fucomefrmnrrops 

-Jmdv.."Otllen't'saaiviries.' 
Totalfamilv 
,~ 

Ratio ofd~pendem 
~ 

c 
FL 

ICAW 
1FE 

RD)'t 

OL~ 

'! .. M4::,n , ~~ • ..64, 
-6~tJYi2~" ,:"bl6, 

-048tXJ6 *** (-111.46) t 
+ ft6Q5(l *** (8.75) 

t + 114.8.42·* ~1~67) 

.. Tmats3.vin~ TQ .. . + ! o_3:BO~·;,i";* '--f3~(J?l .~ 

-.; "' 128.62 ~ f234) 1 Family'\\~~ 
co1lS'lll'imtion 
lnYe:stmentin 
ted:molomr 

i~~riyn fitmeasm;s 
~ : 0,.52 
-., -R- :O:.~l 

F : 1;1.99 

D.\V. 

R.\fSE 

~,:'C 

¥TIG 

Nore: Figures in parentbeses are calculated t·\.~ues 
*~ significmt31 I percent 
..,.* signifiam! at 5 peT·ceut 

It.'-'SE: stands for Root ~1ean Square Error 

-33lt!3 z;. (-[8\); 

45..54 **~ 

1.85 

2116_8& 

2SL..~t 3SLS --:: 

... 705 .. 022 (~1:.:14ft ~164»3l9 i{4};J11l 
-8..9169·#* '(~333jl~tb-n'*** {4~} 

-(l82l6 ;f;"" {-IO.42} 41;.:1803 '***' ( ... ltlO4'J; 
6 .. 5144' ***(4.:8:") O~793'*** '~;{i33); 

13I&()f) (121, llX336f8 '(Q.73) 

O.3()t4~~-f3~}r~~ID~lS: ~ ,. -~(Xl~) 
343.28 *** (3*,60) . 291..44M ~**(3~i4} 

-3.53tl2 *"~(:'f..:%J I -~955 {,.O.;95}: 

1.9f 1.:93 

li71.;92 6669;..00 



. ' 
crrll).lf JhenUnl~r':ffi~t~«S~1 ,'r~hnln~t rrr8Qls~nntl().ipntt:d ,t"At lr a~~ntrQnul wh~luJn 
Qo~s"mta ,bY,' ~hOJ~ttll:f,·A,~nU~.fa,~l, !l~;,cxp¢n(ntut": will 'h\~telk~(}flCC,ardlnS1Yihen¢oFWCis 
likely ulh~\Vc nlwHldve~ocfflclom. 

In 1·nbl~ 4. al~':t1$tJm#tQ$~lfO shown togo.her wlththo '5igns ofthoexpltultUOl'Y v"riubJes 
whiuh are ns predicted • 

. ,Qunrul ty. 9,r~hents.old (QW~)l1tl.fitllKlsidvcfoltUiOll,hQw~~!crthoreHult 18 not 
smtismnlUy Si!lniff~!\"nf!. "AP, lA,U,~i,b, ,Ie,:"" XP,",',t",', n",.,uon,' ',IS ;tt,l,nti,t·,."t"heb, O,",u,"",s,,:,~,,',I,\O, ld, . n,ltlrk,',CIS, S,'U1'P,J,U,',$", wheAt" this is likely to fnorensc theirpumhusingpowernnd. tJlthnt\l(!ly thar'Ulft (umll), ont) expect to 
spend more. Which couldlncronse thUlQtnl fnmUyt:xpcndhurQ CfFB)1 ' , 

,.'he cl14ftlcletlt wt~H st6.tlsdc:dl)' hl~hly sigfltflcmlt, in the OSl,;;estiJrunlon, but this WIlS 
not Btl for the ~SLS nnd ~SLSesdmute8 of toUtl o(flOfnnnitlcotriP (TOPlf). HQwtlver. th~ 
t;ooftlcient or TOltL t'en'nfn~ p4)sitlvc: . As Incom~ h,ct~nses th~ dOll:lUnd for mnrl:et soods is 
UkeJy to be senot·ured. I'rhis could ultumueJy Jeud tu un h1creusefn family cxp(!flditUr~. 

Theesthnntcs ftlf th¢ .nd"ptlon model (RNVWA) e~prt>nsed in J.~u(ltion (3,5) nr¢ 
presented In rtlble 5. depictIng the adoption ~h(tvlCJl'r of the runner with respect to HYVs. 

A DOI'Yf JON BQUATION (RNVWA) 
RATIO Ol~ HIOH YJBLr)INO VARUlTIBS AREA (BYV) TO TOTAL WHEA'r ARnA 

RNVW A t:: bS.1 ~. h5.2 TFOW ... bS.l FJ ... 4- bs.4 LrrR ;. b5,5 nN'I' 

... b~ () IlNT2 i' bt7 PUP ... b5.1{ p·rr- + bs,C) BXer {3,S} 

As discul)!{ed In the llrcvious c<tllutions ttHul furm wheat out~ut (TPOW) Is postultltcd to 
increase with the inr:I'Cn?{U in dlQ rtu;o of' hlSh yieldlntx vttrlcdes nren RNVWAt thus total tLU1n 
wheut ou~put (TflC1W) is expected to hnve n positive o(left1c1ent~ N()wevcr. on-fnrm fnmily 
tab()ur cP'L) is expected to hnve n 11csut,ve siun. shmc it is nnticlpmcd thut HYVs nl'6 phultcd 
luter .md nequll'u loss fumiJ}, lnbour becnuse of their em'ly mmm'lng. qunUty, Tht) price llf the 
;nput Chclllicnl ftwtllizer (PUP) is expected t() Shl1W (1 negntivo sign. incil'llHing thnt if the price f)f 
chenucul forrlUl1:r' (F I t IS reduced. its ~lpr}U~nU(m would tn~~rcahC ncct)l'dingly. 

The inv"stment in IJxtunsiml efrol't a~xc (,. the cducution level of the nUlncl' (L1TR) 
und eXf.K~riema~ in (hmling with NYVs U~NT) ore likely to have If positive impuct on ndoption. 
l\ccl1rdhlgly. thoy ute expected In curry n positive coefficient. HOWeVCl\ the ex.porionce 
v.lrtnble rf!NT) which is memmrcd by the munber of yours tho t'uJ'mor IHlS been 118soclmed with 
HYVs of whent is s~cHied in 'tuU("Jrnrif.: fm,n nnd isexpuClcd to reflect diminishing llCtUJlnS to 
oxpc'-icncc with HYV. 'nle cst mmo:; in Tuble S1 renect dun. both exogenous nut! ondogcnom. 
vlH'lnblo have some degreo of Jnnucnce CHJ thO' decision mnkinu ",raceRS of fhe fnm, .. household, 
r.:mwernlng ullocution t)l~ whcnt nrut\ to the flVVs. On-fnl'fl1 fmnil~ labout' suppl)! (PI,..) indlcntc!il 
thut funners decisions t.o ndopt wits Hoked to tho level of on .. fuf'm fumUy .. lnbour uvnHnble ns nn 
input to the ftmn h()U5C!lold. (:tor u 0.1 per cent increase In RNVWA the utilizmion of orH'nrm 
rn, nt.l1Y Inbt1u.f is I.ikcly U,), dearens<: bY.l00 JrHU,l .. dnys. This Is consistctu with our (mrJicr 
proposithm thnt fnrnily lub()Uf beCOrm.1H surplus dUlling the ~nrly p<~riod oC cultivntiol1 ft.·om 
September to I)ccetlloot; due to lute pluming of HYVs. 

'T, ~he eN,',tlm,iW-S !lhaw thut Qxpe!'iollce ifl.lhe l.hiC or HYVs wns of studstt~al si4U1ificnnce in 
bCl()SUnLl the ndoption of wheat t.cchnofog.y, ~rhc ullnlysls In this study stU)\"'s tiltH 1'l1l'tWCI'y 
)'cllf()fexf1O,.' Illon,ce un,.II1, <:,'d, dellll,I"lB, With., 1,'IY.,V.St .. t,n.l'll,l(;)rS were ,'l,liv.tl',.Cd to Inl;;'l't~nS0 tho whem aroa 
of' HYVs by O,lS pel'cem, 'nlo~u findings m'e in~Uno with Prndh'Hl-s (l9(}1) study ot'()"!SSUI 

IS 
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TABLE 4: P3rnmeternstimates of -Total FamilJ E~-penditure~" (TFE, Equation (3 .. 4t 

i , 
DesmPti, l,'e, l\llmes I, Variable- Code 

Explan:ltoJ')' N.ame 
Variables 

WR5l3.1lt te:Im 
Family wheat 

'on 
~'Wbeat5Ufd 

Jooomefromanps 
and ~'.imleD ~ saairities 

0; TotaJ S3'\fin,gs 

':fetal family membeIs 
aoove3l!e of ten 
ToW:off~,income 
RanGol dependent 
members 

~arioo fit ~'UreS 
~:90 

R! : 89 
F : 1..299 
D.\V. 

m1SE 

c 
F,VC 

Q\VS 
ICA\V 

lQ 

~v.' 

TOR.. 
RDli 

J 

i 

Expected I 
Directional 

Effect' 

., 
4-

+ 
.. 

+ 

... 

+ 
+ 

Nt"ie: Fi~es, in ~~~~caJcubted t-vaIue~ 
~>i<* ~!!UlrlCIDl at I per ttnt 
R!\.tSE: ~~ for RD011\:lean Sqtc.""e funr 

Me!bod ~f Estimation 

'OIS 2SLS 3SLS 
90.1138 CD.SO) 13tl491 (O~68) l69.;.495 (0.;88) 

,(05,01 315fi62 **. t'09} 1 23'1815 (9_75) ;l5,l6392 

4.i60fJ ii~05.J -1.:9105 :(,,9'31): O~4900 (Oioi)-
{l0383 (1.24) -O~0111 {029J GJl470 (fl'80):< 

tll968 ~ (5.80'1 (l2183 ~(4J}5, 0,.1992 *** :(4S3)j~ 

7255111 *** '1.9.88) 15::..6!1 ***- c (l:9~'81)-173g.oo8l #¥(Ig-~), 

OJ}691 *~ (3.52) 
2310..81'88 *** (6..so) 

175.155 *~ 
1.73 

721.94 

OJt395 
146&'43'*** 

1_11 

729~!5 

(0:.'64) 6..('139' "(111) 
{5~9{j) 136(};'")949' *** '(.5.;Q3l. 

1.15 

10;)4.:00 
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TABLE 5:Pa:-ameier Estimates of the -lVbeat Techno!~ Adoption- tRNv'"'\VA) Equation (35) 
tRatio 'Of Higli' \~elding Varieties Area (H 1'"' s) to total ~l'~eat areas; 

'" Descriptive Names) 
E~p!aua!ory I 

Variables I 

Ctmst.amrenn 
Total funn uiJe.at 
:Ounmt 
t>a-firinfimmy bboor 
snpplv 
·i.evdof,edu::.arion 
E.~einHYVs 

I 

rermb'7 t 
Price cf cbeiriicaJ 
fenilizer 
Pl:antin!! time 
E'XIenslOO effun 

Variable Code 
Name 

c 
TR)\V 

H_ 

UIR 
El\it 
ENi:! 
PUP 

PTP 
E..xcr 

&marion ilIrne?Sm'eS 
R2 : {t56 

R2 : 0.55 
F : 8?9t} 

D.\V. 

R:\,:tSE 

~ 
1 
f 
l 

Expected 
Directional 

Effed 

~) 

+ 

+ 
+ -, 

-+ 

Note: rtgm:~ in pa:remileses are caIeuJated l-,.,'1l!nes 
* siglritlCmI aI i percent 
*** significamat lOper-cent 
R~'lSE: stands for Root IViean Squa.,~ Error 

i\Jelboo of Estimation 

OLS I 
1 2SLS 

{t307t *** t4.45) {tlb'94 '*** (4.40) 
un026 * U.14) 0_0001 (6~04) 

-0 .. 0010 ~-** (-3.(3) I -O.:DOO7 ,t-l;02) 

0.U362 (1.01) 
0.16\5 *'** U4.90) 

-O.{)(!74 -** (-11.66) 
:{tOtJO;:; ~ (-- 1.11 ) 

OJfi90 * (1.43) 
0.0014 (1.03) 

47.79 *** 
}'36 

0.29 

{U}41:3 (i.~ll~ 

tt1631 ***(i4~48) 
-lUlU,S *** (.-1'l .. 49) 
-O ... ~ '* (-1",71 

{t0459 (t97) 
0.0024 {(1.99) 

134 

() ')9 

3SI...S 
03051 *** {(~~36}T' 
0';;.0021 tOC49}? 

-(tOOl {":"t551, 

:(l0389 tl~(5)·· 

O;I605c *** «14:9'9);' 
-O;.0014*jr:~ '{=1135l' 
iOJOOO3 '* "(~1~91~ 

:tt0690 i(i .. a91 
([0(131 (I?9)I 

135 

·0'9 



11\ tndlnl where •. hl)W~vcr.thc rung'i,lt\nde of Imm:as~ wtX.8 6lX'r ~~JUrOt\ evu~y .yenr' of 
$xpor'lencc with HYVA.ln both cnses cxpcrlem::e with HYVs were 8ubJcQt to ,UmlnishltlS 
returns. 

Lnteplnntlng WUH ro~nd to l~siUuU'!cllnt h ndoption.'tho ()utoome RuggeMcds thut 
fn.nners opting f,,)1' hue \'lnmm~w~mJ OOinslnduc~t to lnorense thernUo of lnnd to HYVs, 
paslllbl~ becnuse of th~.r .1t\tu·~hmth'3 nnd Qtirlj mill ttlns chnrncteri$ttc. The. modo I "Iso 
,'ul1ect<!d thut n def!l'cnso of on~ltnpe~ p~rldlo~,rnml I" thUPr}(:.C()f chem!cnl rCfti. UZ .. ·6ri Is 1.ikUly 
to enC()Uft'gQ the hU111et' to lncrcmse th~ proportion c !nmn 10 HYVs by ·,03 P"l' Contlt mny b., 
tmted dun HYVs nro oxpected to ~. responsive to chemlc"l tertiHzer, Howe.ver. tm im:rense ill 
the PUroh:lSC p'l'ice Ilf Oh(Ullfcut fct'tUlzer 1m,>, putpresRu.t'c Ull the limited cush nvnUnble to the 
fUl1l1 household nnd retlUd the ndoption rnte of flYVs, 

f!ducntimllevel und !twcbtment in ext~nRion Imd p()sidve cl'lCftlalems t\s ,nedlcted but 
wor" not stnt.islicnlly signlt:1cnru. 1'his result n~lnt'orced the s~nttmllnt thnt tnmwution dlffuskm 
In r~~lllotc ftJgions. such nk alight onn \:K.'M be slimulntcd .through the fnrmers (lwn eXptH'i'''IlCC (ltt 
denting with HYVSI lSdUct~tlon lev~1 seems to hAv,c no slgnifoinnt effect \~n ndopt1on. 
Simllnrly. thQ ~~L1l.~ft1clent of uxptlmlmlrc on ~xtct1Sl0n servio~s (BXCTJ Wt\!; not ~'utlsticnlly 
liignlt1ctm~:, Thust) findlng.s SUJ'I,on Ih(,. thcllt'l.nlco~ .work. ()n Jlnyeslnn hH\!11Ina r>1'~CeSSU8 by 
L.lndn~r. hsahtw nnd Pnrcioy, ( 979), Ft~dcr und CI'lH\vn (1982), nnd PUUUf und BInda (1084). 
ItTht\ uct:umulntioll ()f Inf'OI1l1nthu) by using ()I' ubs\~rvlng new technology, lends to n bener 
unticl'smndlng l~f the purnmeters or new prodllcthm functil11l. nnd I'csul/Ii in hiuher ndoptlon 
mtas"H 

... SUMt'vtAI~Y AND C()NCt,t)SIONS 

4. I Sumullu!)' 

The reliUiu'ch l'opol1cd In thiN paper umerged fl'Otn (he obsut'vathm thut tho ndopHon of 
HYVs hils proceeded more ."Iowly than the ndopthm or f~rtlillcrs und OUler ngl'iculturnl 
t.echnolog,y in ClillJ,H [)iMricts (N()I'thol1l Areas of Pnkistull). The Il1UjOl' rCt\!\OIlS 1\11' the slow 
\preud nf' HYVIt IlPlwar" to bo: 

( I) 'rhl.! nb"lcncc of n Pl'Orel' ~'~" \1~velnpmIJIH and marketing '*Y!'ttcm f(w HYVs. 
(2) Th~~ incrcosc in loutloff·flll'tll i,WOIl1C r",~ultillg from im:"cnslni~ off·fann 

~'mploymcnt. 
( " The inahllity ()f (he ugrh:ultm'nl hnllsehold to pl'ocens ilvnllnble mfonnntiufl on now 

tc(.!hnology hc:cnuM' of low IIlV~~slllllJlH in extonuiol1 services. 

In uenerul. highel' growth rnH)S in the olltl'KIt of foodgruin hove followed the Green 
Rcvulution. IlS U r~l\lIlt of the introduction ()f IIYV seed (Aluuddln nnd Tisdell. 19(1). 
Howev.!r. in the current study, t.he tornl whcnt aUlpm of tht} !'Ilnn (TFO\V) is not It stntlsticlllly 
~ilJl\if1(;t\llt r.m!di<:tor of tlw ndnption or nvv in the ((~NV\VA) cquntioll. I\!though the sitlll of 
the coeffic:icllt is positiv~us anticipated, but not slgniflcnru. Irhu sume res\llts am ovidullt in the 
YntHI fnrm wht!nt output (TFf)W) equation, where unlnCnHl&C in the I'utio of whcut uroa sm\ln III 
11Igh yielding VIH'ICUCS did not slgnHlcl\lHly irlCl'cnsc the towl furm whcnt omput. Tho (.'ilUSCS 
which emerge {mill tho CIIITOIU roscnl'ch nnd cxplnin th" undet'lying rclntinnshil)s, un: di~c;.~ussed 
in the following, ro.ccunn~, 

r,lurlllil tilt! field vl/lits in 1090. for this MIIVC,y. tlll the t'nt'llls t\ l'omurkubl(1 mixture of 
plunts of dlffcI'cnt heights, Itl tho timo of Juu'Vost wus In avlderw~ in t~Udl field, This 
heterogeneity of plunt sizc 1'\)t1ectcd the pmcUcc of s()Win~.I mixed ~('ed 01' u1nditi()tlul nnt! high 
yielding varieties I euch hovillg u different mnutrlng period. Fnnnerl'i wel'e of the opinitllllhut 
the seeds of lfYVs Ime! bOlln mixed with the Irndltlt~IHll vn .. \etles during thl.! lhr~,shlng PI"1<..'CSb, 
over time. Secd mixture Ihmu~h throshing hils Icd to loss of yield ndvulHngc, ((lusn!n quoted 
by Saleum ()( cli. 19K7), WC()dltlg·(lut, n pt)sslblu solution is too oxpensive and buyn"d the 
muans of the individllnl hnusehuld. river since tho HYVs wut'(~ I'clunscd in the Nnl'thc:rn 
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l~eU.ion,. fnrmet$ hnve be"nS.~,·' w'n~ HYVseeds mlXQdWH1.\ t.l\Q tj·t\"U.", iQ.O .. (\(\1 vn.,f .. i ... e .. t.les,·., t ,St, t.lce ,t.her,e Is IlO stfludurdlsed rnnrkctJns system for ~eed8 (AKRSP. 1985) pur~ HYV seeds Me not JlQndUy 
nvnUublo to the f"rmors. 

'the mixhl~ 01' s4:f:ds, htlRsub~umtinn);' dtmlu~ed tho vnrtous chnrnQte"fstfos of HYVSt 
thnt hnv~ conu'ibuu~d to Ute;" high~rsndn yicld.lnQhtdlnJJ, )lcllowrnsuesisuulCO. whioh nftects 
the trndWannt v(\r(cty seriously, '1'0 diminishing rcstRtnm:o ot: HYVs to yellow rust, whloh 
plnycd nn lmparuun purt Iflrorsut.tdtns flmuet'8 to SWf, tOh, no., m.fm,t.ny from. er" 'dit,.ton,· nl to,'.I',rv. v. s Is 
to lic coumed os one l)f tho ronnons rQr their s!owmte or ndop'dcmln recem y~:m's (WhHQrmm. 
1 fJ84), Finany. ut hArvest time. the mixed sced gives u pnninUy mature, el'ol', in tJnQh tleld. As 
n result. U (food pfan \If the crop is hnrvesfed either too curly or too hue for mnximum fUUVeShJd 
omputt 

'111'" nbove dhitJussfnn aivas umpl~ Ut'ound tl) suuaest thut the [iYV's have 'lost t theil' 
yield ndvlHHnge. {)nt' cmlld thUtl conclude thnt fnml(~l'S ure unt imcrcsled in the BYVH, becnuse 
tbuy nrc not(~t)mpntible with thQ stlclt)-cconomic environmcnt of UH.~ .t'nrm household, 
Howover. this survey 8\l~J1test~lmt, nfthough the rute of ndopUnn of HYVR Ims betHl slow 
cnmpured wHh tho ndopllon of th!.! fertilizer lechfll)J(}gy~ 62 POl' Ct~lU t1f household nro ~lnsHqd ns 
udoptol's ns shown bell)W I.n Tuble 6. 

l'AIH.r.: 6. 

.. 
'-""--~~-

lJ:~ 1 t. .. ~ .......... 

~"fnnttnfl 
"" •. 't,N1I1" ........ 

Time 
~ ....... -

f-"'---J;.IL.!P IS Dec. 16 I) (I·e. to Mnr. Totul , 
" 

f 

TrnditinunJ 31 ., 3R 
Vnricty - .1JiIIJIjI 

High Yi(~ldin!t 25 .17 ()2 
Vnr'jot\; .. ~. IU I .... - ~,III ,.""w, 

Tnml 56 44 100 .... -
Source: Survey 19t)O, t.:or\ciucted by the scnitw uuthor .. 

In Tuble () thel't: is some eVidence thnt fnrmcrs perceive the suitubility for ItHo plnnUng nf 
f'IYV& ns their major ndvmltugc. In purtlculm' for the period uner 16 DecomboJ' when only 7 por 
conl or fnrnHzJ's plum tl'uditimml vUI~ictiUh nnd 37 per mml plnnt HYVs. Thl"" isn SllpCl'h~I' 
uutlbutt: for' those rm'mars who do 11m have sufflclunt fnr'fllynrd rrUUl\II'C for ('\U1.(~ plnntlllll' nr 
those who clH10se to dclny plunting in fllvom' of off·fnnn cmpjoynltUHf ur thmw wlm wish In 
stn&!!ut' their hlll*vcsting over n longcl' period. In nddltiorl, Ull replll't~~d by tim f,HlIlur;, tlw 
HYVs pluntl:!d chdy ttt f.hc stUn,~ rlmo us tl't\cHlJolluf vUI'iUlies CUll be lllU'Vt'SIC<L on IlVCI'Ugc, two 
wcuks beforc tho tJ'udlth1JlUl varicties. 11'1'" results not only In Ii longer hlU'VuNtinM rfJI'iO~" but 
11l1m in u longer turn"nround lime between wheat Ilnl1vestlnu unci rnnilC l1lnnling. The ndvuntnac 
of.'.hrWII1U considcrnble I.imc bClw~cn whom 'lIl1·vcstill~ .. l nncl mnilc plum Ilg is uf \It,tuificnnc:e to 
d'Ie fnrm~\rs iJving on oJev/ltcd "lutts of the reLllnn, whoro muizo ;H plumed liide by '1lde ,,,lith 
whom Ulld is hUI'vu8ted II, the sUlne f1cld. When the wh()Ilt t!1 of the trnditionnl vitriol},. I11UI1.0 
will bu plumed hue und the crop will no, t'ipon in lime to pf'()vld~ fued fur nnimuls, 

fJul'lnu. the IHIt'VCYI fnrmerH revuuled rhe unportunce of fUl'tnyurd mnnurc to plnlllinl) 
limC'. The fut'mcl's wel'O of the ur)in/on tfillt if Intc pluntlns is f,ructlcud, 26 pCI' cent lCl\\ 
fnm'lynrd mnnm'{! wtIJ be used. SlmllurJy, the stuvey nlso ref ectH thu IrnpOI'ltlfWC of plumirlll 



date far n pnrtfculnr vnrituy ttl n1fde ,mt~n\i~,f(ltiQn, . ~111C lllovumi;nt Dt~ml\lgs m Q(f~t'm'l\ 
(lmpJoym~mhns n sJsntncnmcffcct OU the dccfslon!'lnU\~ins pl'oce$~. nt the comml)m:emcnt tltl 
the pltltUina llOrll)(t In Ootooor. "nle mun J'emm in mld"Pccembcr, to sow whoutt At this tfmUt 
HYVs t\rc the be8~ o!ulice rOt' tho ftU1ner, bconnsc of their <.mrly t11l1tnrinu qunUty us ctlmptu'cd to 
til() tmdidonnl vunctlC:i, . 

Those men ,,( th() fnml·ho\lsclHlld, Whl' ure unuble to ~eek off·fnnn s~"s(mlll 
employment, becuusc o( nge

1 
disabilhy or CtU/o.tnklnu dUdes.,. Sh'." behind to ll.lU1lClll l\.tc tn wlmttt 

t1mning ntong with tl10, {llnm es~ 'rhuf;Ulvey suggclllH (1'nbfe 6) thut 3 J pet cent ut' the 
hmlseht11ds plnm u'udmonnl vtmeties dUling Septembu,· to l')ccembcr. t\nd 25 per' cent m'o using 
HVVs. 

It nmy bt} noted thnt Wllmen nro hlShly disndvnntnged in much of the doveloplng wOl'}d. 
CUlt.tlf'ut. und 't~'ltglm.)s fl'udldt)lls often scvcl'elyttmlt. their cdllcutiO. n .tlild (.m~l)l. oy.mom 
0ppOltumtim;, Hunt) Wt'nlcn in t.he duvolopirlAJ counttius (ttl n whole, ncoount for avu,! 50 pet' 
cent of t~L,(')d production .... yot thoil' efforts nrc lnrgely ul\·,'ccognIRed nod Ut\supported (AJljAll, 
19(3), 'rhu tcmnle tituruCY rule is extremely low in the Northern Are,lSI The women {irO given 
tJ'Uinlns 1'01' \I(lollt.ionnJ sk .. U.IS and. hI pnuhry nmuing tt)cncourtlS" theirpm11ctrmtfon in income" 
gcncl'utina nctivitios, But theX nro /lot Involved whh their male: countcl'pm1s in the extcHsiml 
sessions ,~oncet'llitlg HYVs, rhls Pl'QVCI'ts thom from bl'Ondcning tho!tt knnwled~to nlld 
understnndtng nbout the benent~ ()f udopt:illrl.ln cornmot1 wldl the t1ntiinss of Imdhnf\ nnd 
Qullkey oxpuricnco with the new technology (llNT) WtlS by fur the most hnpnrtnnt influence 
fnvollt'ing thfJ mioptton of HYVs. The results nre conslRtent with tho expectation thnt experience 
with m()(]or"n vudcdus of wh<!ut tended fO tncn,H\sl~ the udoptlon rllte of' HYVs but nt n dccf'cnslng 
nHe. 

TIW'HJ findings reinforce the Ct11I)hnsls on oxtonsll'" espmwud ill this pupur . 

.... ~ Conclusluns 

In the popel' tlll'oe ml~nr (.'OIwlusiolls nrc dmwH, Tw,) of them huvc tu d" \\IiCh 
U()VCI'Ilfl1CIlt policies and insmutionn\ tmppOI't for smull ('armel's in dCvllloping economics. such 
IlS Pnklstnn. The first l,.'OIWCI'1l is the cstnbli"hrnonl of u mnrkotlng system for modern 
Il'dlllolugicni inputs, th~ sysltm ncttds to be Innovutlvc nnd ndnptublc. t'ol' fltl'minu 
conmnlllltics. As gOVCl'I1lllunts cnnnot OPOI'IItO slIch doliver)' ~clvlcesf onu IOW~CUM nltunlntivo 
is to etwnlu'ngc tho pmduclinn nnd Innrkctlng of inputs through the pl'lVi\tO sector, cnsUI'ing (h~! 
uvnilnhWl\r of quaJlty IIYVs whem SCt!d, This may be n widosrwcnd p,'oblem in otfwr countries. 
'rimel>' rcj)lnccmont nt' sc~d llnd VUJI\cty nre necessury ns soon us pwblcms such us /'USt uffccting 
the !iced amcruo (Pnilymplol 19X6). 

ThiS Mudy highlights th~ hnmcdhHu need (ot' esrnbllshln/l n system of 'lUtlllty conu'oJ in 
pl'ndu<.:tlc)t) and mnrk~lllltJ ot HYV seeds in the Northam Arons (1f Pnklsu\ll, W 11eh could l~ 
Inhlutud by tho Agu ({hun Rum' SUPPOfl prt)gl't\lll (AJ<r~SP),R Annthcl' impol1lUH COI1Chlllioll 
cl11fHmtinu f)'om tills paper Is thllt tho succoss of this prosmUl (.'tUl be effectively ",,thieved In un 
equiwblc mnllnCl' by promoting, vlllllgc 10\101 d<~lllonsu'IHi()ns of high yicldlllU vnrietlcs, It Is 
uvident tll{it, ntlenst rot' tcchnologlcnllnnovntions including. HYVs 01 whclll. in ll10UfHnlnuus 
J'ngioHs, huch ns (lII1!il, chunG. 0 J~ pOHsH.Jle by pmctlc:nl domonst.t'ttdOf1s fnnhe hOllsuhold liS n 
unit. '111i\i Is u slunlfh:ul1t outcome few extension work In less d~veloped countries whuJ't! 
IItcrncy ik n mnJor pl'Oblem nmong tho rural communities. 0110 possible mmlel, Which CIIIl h~! 
Cil. cd lUi n uticco.SNfUI exumple fs thnt t1f t .. ht$.mir.lJwpnk high yielding seed PI'o¥,'L\mln tndhh 
Clu'I'iod uut by t~lIdhlnl1n Unlvct'slty (PARC/CIMrv1YT, 1989), A system of t'h~Jd days wns 
OnmniHed IOllHly by the extenlilun sel'Vlco und secd cot'p(wntions llnd nttcndcd by thllu~nnds of 
flU1nor~ who wure Ldvcn smull pncl<otH of "'YV seed (5 kU) (0 mke buck 10 their' vlllnges fOl' 
multiplication nnet sulc 10 nclnhhoLll's, A l'c"ol'hmrutton 01 ex.tcll!'ii()n \\Ilwk in N(lI'lhcrn AfOIlS of 

B The A~n f~hnn Ruml SUJlpmt pmgnllHllIu Will) cnnculvcu III IOH2, ns n cnlnlysl for pmmollll» C\lllllnhh.l ilnd 
sUlItninllhlo gmwth inlho Nnrfhom Aruml ,HwtlClfllY. AKHSP Is n prlwtrc, lIun-prultt nrgmllsllllotl. WOI'ld 
flllnk ( I Qt)()) , 
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Ptlki"sum, Wi,th t, he roo", S O,'.,tuUlSins froml,ll.d, IVldUUl,",',t~,nrtl,""l¢,rs to t,he,tnrm,.h,Ot"tsehO"',,td ,w,' Qutd be" \,' unother Insutudonnl hmovutioh fordeveloptmmt, ngencles. sucb ns AKRSl', To IOl\vC somt) 
members of the household. espeoinlly wahlen. out of the extension progr;ul1 is ttl Jeoputdlse the 
gains to be mndc. ' 

The ~\bove tlndlngs iUustrflte an lmpotuuu principle for polloy concerning ngriculttlre 
n,n, d" economic development O,f re".,mote ntens, The s: UPfJt,~," Urtdexten,SiOt,l,SY" s,t,cms ""oed, to,·' ope, rnte 
us com, plements to eu,\h other, since neither ottn operuteln lsolution. 1,," t, he ous"e, Of,' OUBit, t tor 
lnsmncot extension effort on HYVs is utlHkely to lxmr fruit If certified HYVls seed 1s not 
reneWy tlvtlUnblc. Shnilurly. the nvnilllblJity of HYV seed will be of no signlfictulce If 
purtlcipntion of the ngticultul'ul hous~hold is not ensured by the '''(tension program, 

111e l'cspotlsiveness of both the supply of inputs und extension stwvices is Jmimutely 
linked to the research that pt'oduces the new inputs nnd develops recommendations for their 
nppllcntion, This study results tend to cOllfinn thm farmers ill Ollait nrc us,ing HYVs for thclr 
Shl1rt growing period nnd their hue phUlting charnotcdstic. By selectins HYV tor the~e specU1c 
tHttibmes, the fumlor is tJ'lU1smitting dJc deslruble Usen(~n to poHcy mnk(ws. Attemlan to the 
reveuled ptcfcr-cnce of th(~ tnrntor. 11) hkely to enhnnce th~ produotlv(ty of research nod 
extension. Thoso Cl1rlCerned with policy forrnuludofl, nnd resource nllocntion decisions. neet' ~." 
take tlCcount of the udoptiQU behuvlour of the farmer. It rnay be arsued dmt. policies bused on 
the nU'tnerl s understanding of Ole new inputs. ns they retftte to his soclo-eoonoic environment, 
help spread innovotions rapidly, The innc>Vlldveness llnci entrcpreneurinl netivity of sItUlH Llnd 
poor funner's hns often been under rtued (Islam. 1987). As mentioned by Chnmbers (1983), 
Hthe readiness of small (armel's to expt'I'imcnt und innovate on their own has been obscured by 
the preoccupation in the 80elo1 sciences with the ngriculturnl research extension nnd 
communlcution which ute cnrt'icd out thrmlgh official orgunhmtions. 1'he fnct Is thut 
innovtHlons which fnrmcrs CUrl mnnngc und find were good, spl'cnd v~ry rapidly Indeed through 
pCllsonal trit\ls. n 
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