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SUMMARY 

The hill areas of Nepai are a prime example of an area in which low-productivity
agriculture is sulrounded h rapid environmental degradation as the result of defores
tation, and the interaction oi the two is promoting further deterioration in both. The 
following coaracteristics prevail in tile area: low agricultural productivity; high out
nigratiotr; a hilh r,'liance on 1ahor input in production, especially given the limited 
use of agriLIlnira! technology; Ind pressure to expand cultivated land at th cost of 
forest land as [,prlaktion grows. Ilie ]itf'ritir suggests that even in densely populated
hill areas, dcor t'-aliioi does niot occur isa result of flelwood consunmption by the 
local po)ulatinn las-cad, it isthe low agriculturatl productivity and the inability of the 
existing hnd 1I SU'aill te ,rovillg population that puts pressure onl forestland. Some 
estimates slig),, St tlhalt illjtS over 10 years, from the late I000s to the early I 80s, 
up to half of Ithe loress in somle hill r 'ionis have heen cut don, with the area under 
forest reduced from learly 01) percelt to 3() percent of tihlotll area. 

Illtlis repoyt, tho cost itt tifn: spent coi!eclngw fuel is -d i,a rrteasure of the 
consequences of deforestatiol; its effects on !ille allocation, gtrtiltural output, food 
conistillrlpioll, aild lutritioll are ixanlilied. Ill palicliar, the allocation of wonmen's time 
is inf!luenred because WOlell are engaged tiot only in the collection of fuelwood and 
other essentlial forest products affected by defitestati!l ---sucI as heaf i"'~('"q
for livcstock teed lit its, illgricultural prodtction.

According to thi, st .idy',, lhiV! thesis ,deforestation reduces agriclltutral output from 
existing cultvated lane by ir;,r eIsinig time spent In collecting essential forest products,
which shiltslitme away ioi agicHIlture. As a result, household income from agriculture
is reduced. Ulnless alternative sourCes of income increase, food consulmpl)tion and even
tually the nutritional status of the popilation will be adversely affected. because livestock 
production isalso an important parl oi household enterprise in these areas, the destruc
tion of forests also influences this sector. A reduction in the availability of fodder used 
for stall feeding increases the pressure for grazing, which increases soil erosion on 
lands that are currently not under cultivation. Also, children who are involved in 
collectioti and livestock grazing activities may experience adverse effects on health and 
education, which would ultimately influence the region's prospects for raising the 
productivity of labor. 

The study isbased ott resiIts from a year-long survey of 120 households in three nill 
districtl, of the Western Development Region in Nepal, conducted in 1 82/83 jointly with 
the Agricultural Projects Services Centre of Nepal and the Food and Agriculture Organiza
lion of the IJnited Nations. Results indicate that when deforestation--represented by
the time required to collect a standard load of firewood--increased by 1.0 percent,
there was a reduction in fuvlwood consumption of 0.3 percent and an increase in the 
total time required for its collection of 0.6 percent. Assuming a similar resi)onse for 
other essential forest products, the collection time for fuelwooO, !eaf fodder, and grass 
aloe required ati additional I.13 hours per day by women inithe high deforestation 
,;ties itl the samlple. This represents a 45 percent increase, assuming that all workers 
engaged inthe activity increase their work in proportion to their earlier input. The 
efkeors of) this tile ount of labor available for agriculture indicate that women'son amn 
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farm labor would decrease by 1.4 hours pcr person per day, or nearly 50 percent. This
decrease is not compensated for by an increase in wage labor or by men's labor, which 
may also decrease. 

Analysis of thc piodudoit Fun fi indicates that women-ctions ctopping activities 
spend the most time on the dry sea,,son crops -wheat, maize, and mustard. But the 
lime spent for colleclion fhlvwood is also gteater during tIhe dry season because that
is when people collect extri iloonts Of wood and store it tot !ater use. As may he 
expected, the lmarilinal prodlut of upladl crops .maize and ra.gi--is about half that 
for the lowland crops paddy, wheat, aid early pajddy.

taloric availability an11d tIn( ratio of kiloc'alorits Irou rice compared with other 
cerevals a'e positivoly ililitlelc(d Lv fh, component i honledo,d in,:, that COtnes 
fo1 llrctlture anfd tolw spent , ,food pvparation an1d co()kiLi At the salle time, 
food pltetlratioll thln ispositivel aso( iati'd vill the uro()ut of llniwood used and
 
to-gat iv+lv ,ith ti l t ti tof colleclot. this,msol,

additiOl 1()ilt,I t I ,'atiot ;i 


tot:! time' letil illtiel (,eststhat in
 
O st( iricultua plOdUctrol anId iiont S,secondary

Of o d in,,. fut 'la- ,ilt.d tlhl - oli I to c t llptioni~l (ltille Spent of.. food 
preplartti. IiI lit,.tn im i M Iu001 child lItttitOtllIlt'( Ie d gr'ee of detfores
1atitl, los''i+ll. itll ()ll, hI Seilold . , tild (,inetwork loads I W and older children. 
Iti -!d(litioti, t i t t,tlt k Lit it ii')fl iit+tltau ethitic )groupshave ietter ,lild

lilolvriiot) oti thi ',-. 
 Itri nlli tl ilti te otlV, til c itfIIencs olh.'r household 

I( isuilt lI'l ' Ii iti not otff I t llltil h toti-ly ',ltloll of reforesra tion
 
- lrt, da lt t(ottpi{ , liltct'(tfiily /lld ',og (Ihlit, -lgioll.t()[ie(ti Otolev ry two
 

h(un--'holds-1 "l'iI
1 pt',riat itlellt , ttlt(,ii'.tit ',tt. rt'kit l t ''iti ,agricultural 
plrodictivitv lictt to,j--, 'lO">ilr'id. il hilon" ftill
I ,aticultur;ilt ifducts- that offer
high vaI, to i l,' if a.-ittttictoli!il, produt s, may be a fetas;ible p)ropositiol 
 for 
the li')Joill., r ciat-h and extension, as well as'Ihi !It arl efficient 
itatkeittn 5;ys5tel! >1i,0 iii il :,IIt 1i l lllh I
d a),ticiltlure. Ar prtsnt. prodlction
islarg'el,y uI)istk',,I lIt( Ii ll VtI' )(mlu(tive; tierefor c, the de('gotee of rural 
market d(ev(lop ito ii ]initic i l tlii, l > t Il Or+.t' , itapplil tsrt, th( nlecessary to
 
teCr(-ase Pt)l ulitiittV I)t Ill,tt,l lJotJ( o, t it,(itI} tllititg ll improved technologies 
that alreaddy ('iitatolim k.p4 ti'u t(l,th .- lli,, awa ytrilttitl sisten'ce production

LIIld t)rVllI,)illo [hi( vll,' liImI lrl tt,)' tit{l ,;I ilI[IIM"tIll 're.
 

1i11 cold pt,,',t 1!1h , ilt U iridual shilt ilto, tlhork sjwcilizcd horticultiliual 
and livestock Iionoltc,. Itlltr, to ,d 
itilplr vc(i 1111if1 ut-lix,1,i!1(. 

itice 1tis, eforts will hw d fr-st, to promnlote 
s,'cnd, 1, tl vit( littittan labor bottlenecks lor both sm all 

arld l t;tits. I ait(,T ;llnio a'. lood processItl'o gies for nlonla-Ill activities, such 
i g(a tt,.ich also be Agroforestrv ptrograts that reduce1-al)ply, 5;ls(tIld icltidcdl. 
coilection titme for essential forest ploducts would ato complement such an agricultural
inten ificatior. efto;t in the ftills of Nepal. 
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2 
INTRODUCTION 

,\,ricult ural ifrauin ; for aweas ol iow or marginal potential have been receiving

iuruvea,! aitiIul I i, Pitly. ]hisu c(ncern has been driven by several factors. Sustain
abihliv (i icti t, .rI .,.'rll rwcpir(,-s a c cn:;ranrtly ,xpanding frontier beyord !he areas 
, ll tit ik c-xrPx', i ., k pidl ;\r , . ,lsc. growin ' c,iorial irrcotuitv beiwcen rural 
a ,',:, \,, 1, [I i k-1i1c11111 \t,i , cc, iII'upl , I tlc h liri is l/h ],H rl d -, *iln es 

cjli IP I c'. It r tI, to c r-ti (d it' IIIIIt I ,i ll, Iilt rI I fl ),ie,. Re ltd too tI, I. I it c I,, 

j,,)!II I r" . ,'.1lcIc 11 , . iP IlIitI I ()!
f t i, vi ImI[t [ , vII I, ,tIalty -tc tIet' tIl I-I, fromIl 

cl l, , ;)! t ' .:-:(' c i iiil n;,:ri (j ;ilc c'. aic ly
- ilcill i ri,-l.k ()c ) buill ricr lSil 


,s() Ic l I I ,dII [IWin I'iIl l], ' :i, !i(ri. irccllciini. Ic tcc ,l.ctj,¢, ir c wt il
 tinr 

cl'oth1 i" s lrlc.i tit. .,H ccl ,)Wll[ 'hk [Ii t ,j ti 11 lt P litiouJb'(;IJi ic n'licli 


(4 pirc ilcict i ci ,i, r cr1; clc l,liilillt'. ( ' i r ll i " tl \ [cxtential
hIc ,u 

Ar s, SO (s !0 id lrlii i tlsi ll +.'gy llt Ii i cl i t( Ii(ifat d
xIt eelop
rlierIl Ii1 tI lajor lccct r 1w It' ik utw -i P i'qciuIII-r ; 1 beuen
)ic tttc. N(lpal I c' I t'lcrr!.s ha 
ill rhe sotheh r plaiws, the raral. It rh l iii ii. ,,,hcti i? ii c r al,.,h!i(oki 
arcldsoil cornservatioi arnd J oefforts, agr.lltlu t 1'c.,1,tili hi'x' c.i \'irttually 
nonex istent. 

linanalyzing tlre rarg ot siturtt r hcr a', Ph ii- ,,i''ci l inuti iali t , c r air 
and ,agricultural outrpIt indeveloping cmirii i-, ,,, - - Mi,rype, ha-, been 
identified. According to Mr car'i l ,( , in rl I, rplussellor,I li l , la u, ( rs-, 
case. in which highly pr-oxd ctivi- 1-1 11111r Y1i,11 y , i. I1i'-,m t , illint lly provide food 
for mjore people than are nle((,('i fc vHcrl)l icli i r ,,. P,\-it lkl,i Iccjlrft to a large 
pool of underemployed and sirplc ,olab i. !i ih 1,0 -, ili-(, is Ig'od polcln al ic" 
widespread adoption of labor-inrvrsiv c . i c i r,.cl ccgi(--, id kqi Irowth int rural 
off-farm employment. i, "'ic ,,ir j ca'. in which Output isSecond Illf kalI" (d';,', 
directly a product of labor inpul. 

The first of these rw ,. sirualkin: ,'ltc,,--l> . -, c! I i'.' high giccw'b agricultural 
areas of Asia and latin Arrueria, w iil th. W,rt-i is crlPwr'ly plovalo'lrl in African 
agriculture. Semi-arid and hill arm=a- in Asia, cc',,,,,.- , may also be casr ill the hardwork
ing-peasant mold. Since rh,- ruaryinal ppurdo, rol IabIN= is iQher in tie latter situation, 
labor constraints aremoe likely t dc'iol, blt kr isisficur t, x port additional
 
a,)r, when aggregate, productivity, is low. lIP xignrilicInc( cr hlm-nall labor ill agricultural
 

ticcc\v-(aI-cc oi i I -, Advi'-cc , cntic!t,l ci iccllctd -ll tccli'l ht'-cc<'c,litiw -, iComiicct, cstaic bl,/'
A*giicclmrt/lf ,/i / c: ticn:10i:W' 1 //Iic, IN01/, - i c W/t f,! /cc'Sc''i?: I:, t(c : F ccl( a i \d'ricuctI ite 
()tclrictlion; oi tw Iticitcd Naticn,,, t-( 5c-cc'-!cc,:. tai1; 

Ir;;a AccIc-Ia;cc, ccntcccccc "A I'c,.-uiy kwtc'd . I ic iM Y. hIc t' c I,- cc/ 'ic c, iicI /icc . ccIc',' t c 11 
Si'(dIrd, c. lohn 1'. I ict \;mincd.trcla Kalttt t\ ,'chtccc .CI .:I )v, wx.c,D vrthcilnc ll Ccincc Itl 86 , 
PL 49 05.
 
' Worldt C\Ocll[I),oncc oilc t icc o ntI,'ll! 'c1'- l c( W .(wc, )'choild: (cxt.h-cd I IlliVe'i it'

Press 101971.
 
SJohnt W . i l t ' , Ill, ccclet r, "t)(trrnicittinix r,i l0111 -, 'i 7 c'c,, It. ,c tnology,ind Price," 

in I,t'icuurl (Chancge und Ru-'1c P'ovvt-: I ,"i, cc,.c,i-' , /iMv h. /lcrc Nccamc. .Johnn, W. Mellor 
and (;unw M. t)csai (Niw tfc-li: (xlit Hc"-cP,n'kt( ',i ,'-. ,!id t tinccte: oh ,, topkins University
Pi'-,, or tict, lt:tct ralicc tllft-cod 'olicy t t' tcl-ct]ltt,-iltcc , t 0810c , tpp.. l ,t0. 

tcid. 
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production remains high. Moreover, it is precisely from such areas that there is high
out-migration of labor because of the relatively low productivity of the land. As the
population grows piressure to expand cultivated area is also high. his promotes defores 
tation and progressively lowers agricUltural productivitr.

What are the development policy implications for such regions? One approach that 
has been favo ed by many is that of benign neglect or ot encouraging migration from
these areas. Another tocuses on fostering high-value cash crop production, such as 
horticulture aid tree crops. This approdch can be viable it institutional and infrastruc
tural devtl,)Pno-It ,I sppiort the Production, and especially the marketing, of these
product. A plarallel approach that is receiving increasing attention in this context is 
agrofot(-, rI' de,,ehopllunt. F'orests contribute a wide range Of ptodcts, essentia! to 

ior atIld bitt I!Iey also coitlibute to the 

merial a V1idcI 1;ritraland ;puahity of tIh,region. (;rvingl trees 


househld plietll su1rvival, loig-terinm etrviron
as a crop can, over 

III(, ,oI!TV(, , &5i, ct)ltriLIlte to holusehold agrciltitlral production and income gener
atioll. II :lit n(1 lu ','s" 1.1111, ver, tree crops umy w(tlpele tor land on which food is
growi. 1; C,possihlf that rhi; CtOI[ itiill !/ I'('may reduced hv raising agricultura;
ploductivity, tfwr y ' (, ili t,' dual pr:sstirv on existil forestlaild for fuelwood 
ald ot land tor cullivatiol. 

Inproviig aitictrltura l)etrortnvu iesii'chosing ain appropriat, tnix of inputs
and techttologies. lence it is expeditiou,Isto examine the characteristics of producer
households and to (entify lheit. relevant unstraiits. This provides the basis for appro
priate policies to slpplre!net mairket for't 5sitproviding the itpetus for change. 

Signlificance oi* Human L41abor i-n Traditional Agr'iculture 

Iigem'ral, it may be useful to consider the issues of poverty, low labor productivity,
and the environmen talconsequences together. Environmental degradation, whether
it is clue to excessiv, livestock grazing or deforestation, is largely in response to strategies
for providing lor humat energy needs. Howevet, as a consequence of the destruction 
of envirunmetnral resolr'Ces, the humn cost of using these resources also increases. 
Where productivity is low and the reliance on human labor is high to begin with, this 
loss of environmental resources is likely to further reduce agricultural productivity.

Traditional agriculture is caaracterized by a high proportion of human labor input
and low productivity of land an1d labor. When the total amount of energy that goes into
farming is calculated, it appears that subsistence farming actually requires more energy 
resources per hectare, especially per ton of food output, than technologically advanced
forms of agriculture. However, when the concept cl "useful energy" is applied-that

is, energy actually delivered or made availablc- for tile production process to occur

(through land preparation, irrigation, fertilizer application, and so forth -then the
 
picture is reversed!) Increases in useful energy input via irrigation, application of 
manure and fertilizer, improved management practices, or improvernent of plant ef
ficiencies through breeding provide the main tnechanisms for achieving higher yields.

While it may seem that these observations really just state the obvious, the useful 
energy concept does serve to highlight the importance of human energy input and 
labor constraints in subsistence agriculture, a,;represented by the hardworking peasant
mentioned earlier. An increase in useful energy input in Third World agriculture has 

'Arjun Makijati, IIWy and ,tgr-culture in tht,lMiurd World: A JRe'ort to the Energy Project ofthe Ford 
Foundation (Cambridg,. Mass.: tinainger, I975). 
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also been found to increase thw intensity of hber use per b'ctare, even as the share
 
of human eterys input in [production declires. : Theme e;:mpirical observations art'fully
 
consistent wilth the theoretical Pxpeciations for labur input Otid productivity in high
 
an,d low., prcductiv ar uutrr ,with :h,- thcoary that labor demand increases; with
 
technological change, arld with ti uoitiM wage hypothesis.
 

lumant lahor iipu i!, h, produhction of c
rt'quiiod hith on 	 ps and the hote;chold's 
i	Oivisi+ll atoAn omflarm 'wl'rgy -upply the Lttle -prir<arily fron forests, providing
 

.ssteoli'al fuol aind mlinii] ct(edprvulti.1!. AhIg as both cr'op anid noncip energy
 
,~poli+, h: i t iL,,isi llti it fillailt euavily dcltdet. onl hurnal labor, labor
 
fmihtl lv,'rto: .:; , ,,'t 'ile imirgiual prId ciof' labor telains relatively high." 

1 !nl mlclrkV01)r)lk, (tliot iilpt vilh tiri,tl;itiu . his COll)etition isb rther 
,., iti(. hy iliktasit' u t ,pi i i ts;lstemru hill art of tBaiti i uil) t , ti Nopal, 

-,,J r ilrtu rl'l t t tdeiot hl!tl 'lhihl' a ttl p(n phle;'s\f' ah t'(tu:!!' . to le ds, 
tlir h.;iroa l 1IT i/ rl lilt 1ta(i Heil-.eticltldes thal it is e;sentiallit to 

i frtth i(tl w, (' t i iii ltil a hil lett[ I1fohrt'si' ist> be I'tduce, an(]'nclti 

ll,,t + 1 'lt Jttjr, !It i it ' ( ;l tr'es
I';t~iilm 	 ;ilt(liwi'i. Iithis uIm '5; lt Iursi Uatircs w ill 
' a t lov,' v r, iIi til( 	 i t t i oll;t oil 	 (titity!itp ol . 

( htla!i t> h~uu il lL ,hminul ! ,lt lIt'.',.:iclll it pf")(ktltti. l"() ft,. .' o f 1w.", I.!ltd y,
 
'0.(1ltlll w,,ill, ' v tdt'Iill( loll ti t'Xiw i'ld~itttrc cn p rud(Iction
htlillill h'". lw (, )I>ll itp 


' 
,uldl wvt(\i ()f 	 ill il".; +A+twt~ h loth,io~tl lImut.;n)p i'l~l i;l, +luttitkIg I'l.l , t~ll]iwV,<l!,+ 

. j llit.ca tl toud wttli"t linm itlittltti yil, civ t Mid ITit i tC('S,,lly 
to iful'riVi i a ;riculttlral ai I i As Thtlii''alaIpl lti ., tmled T il/uprti'.IlerIls 
drt ustily tccoilanIrt(with va Itd'lman itl lai ilille intel'i r i: t.illdhs 

lie hatd orkingp tyel), e pilicit ( ,i i,avil
asant this involves ait -() 1, xi ih, 

aibl', ii may not bt possible to shift lab ,wal fIrel ii t , t hl x ufuei!il and 
h ,ultd(c and essetial iaintil,tnat uiiriti'' llit, evel if: pruriemenl househld 
expeted yields are vastly improved, the ihr lieruiitiskitiss ilpti a0tipliot in tilt 

:s-tages (-uld disc lH 
h a)bstat.i'. the public comr itlltitially utay li,d t, pl 1 laphiv r1 ' i i-til!cig lh, 
rilks involved in changing 'SMlittC alhocatiot ut 1rtu ltioi li)lds. (.utserJulltly, invest 

i 1itial 	 'irgeearly adopt it byll llltr' . tilrA i tovicoli 

,
niltits that reduce a range of httehlt d itii.siralit i t ltdillti tlt l n qtlilttli'lts fit 
itOtlCi)FI) activities, c.sh, and alluiti labor Cirsl lit try!(1 ied I.)' inticoipifated. 
CIh rr,¢, 	 II Wiil+ 1i)r\,the avaiIability f imptnve l dgrieuititl WattIId iftW tI'I 1iii 
ctiot for making thest public illVrStlitn1; 

In areas vltern growth in alrtctulliial pimullu has occurred, ittivilv hu:'<tIalliildels 
firS 11t01l foun(h tiri this is fOllved by expan>isiui (i1 iark'ts!ldprivle invtst1eIts 
inboth agricultural attd sutptortiv' riratlricllltr-al suttor activities inthe area. his 

Ibid. 

t'. Me'lir, liolot 	 1iit IlL ft11 1d11111 I(c iclt I lim , t)uil- lil 'll' aid(i IJttl traiist'i ila Iwo S lM 
Lto toiiiy,"()xford Lwo n i lAp)te ; 3 IN'm ber Ilt IM: . .1 l ii W, 'vtthrdlii lri t Ii. 
Slevteis, "T] l Avf,rig aiil mgiital t'ro& tof tiklfli i Irl i'J.ilt i hiio,..u;i' i,'iiu i<il , ii' !ouu i m 
E-cotnomics 28 tAtigt I Q)15 : 780 Qi. 

"A coniparisc o iM o IiItihithiitii ii ' ilI !Iytluil i IhIi if pnft li ho h kli'It% tit ' &, ,,i) plt ihuctive 
drua w~iv., ty M e I] anof in it) i in' .iirit ttiitli It Ir ii l ii 'Iria(l' flr ti. Avrm M!il l I '." 
1 t"mepak Barichitry ,"hi tl,Fc i , oi J rIct'I tihi i la!+III N*t. i tVilirI iti hO'! t tflh lI No. 

12 183: 1057 107,. 
SSijdhir Wnraonlti, .,'ii amfoi it ium/ I'a''mA : I ' (/ i ljiirluda ,s,m,lcli 

t.port 37 (W ashriiniiton, I).i imlto l I licyR-,,io I.,ilrill10 1 i..:l liiitil;i 	 Ittwitiit', I 'M 
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not only helps to ease ;he pressure on land to provide income and employrnen growth
but also produces a base from which further transformation in the agricultural sector 
can be more r-eatdil,/ obtained. This cotld include a transition toward horticultural and
other higb-valued but perishable p.oducts to which the hill ecology is suited. This 
serves to providle an additional justirication for judicious public investments to overcome 
the initial bottk.ilecks !nd thus raisc a,,ricultural productivitv. 

Objectives antd Rationale 
The objectves (0 ibis r'polt are to examine th,- effects of labor constraints, partic

ularly of v'oawun's labor, on output from small hill-area farms and the direct adverse 
co1s(.-ql lnces (if dclorwt It ion oil sucth farms. N,-"e specifically, the report examnes 
womenun, iio altoaaliol il a poor agricultural ar.. or its effects on agricultural produc
tion, foou corrsutnnptiol , arld the iutritional status of children. it looks at the possible
conseqntllce's ol de:h)rI.starion for arictultural ouiptt, as a result oi compcting dem.nds 
for wollell's labr. I,. us(s tIre laboF costs of !eiwood collection a a rasue".. 

It tas been ,ayuezld tlhat deforestation in hill areas can have adverse consequences
for plairns agrki ullur,. Hlooding., ar1d silting, traditionally the source of agricuLural poten

iadl for plains agricoUlI luj, atsro cause the rapid blockage of irrigation canals. These
CO)O i enel1ces ale qu lu aparl from the widespread ecological and environ merital con
se(I!(nces of d( fot statioll. These o(bservaons have led to concerted efforts to .low
down rierare ol forst depletion. Though agroforestry--the incorporation of tree
crlr ivartio,1 in hou;ehold Iarmin, --isolten promoted as a means of slowing deforestation,
the explicit liiilk , of lris process . th existing agricultural activities in crop and 
livestock produclion. Iii these areas is seldom made. 

If delrestation Lads to reduced agricultural productivity of lane1, understan ling
the mnechanisms involved wou!d assist in efforts to improve agriculture as well as inthe forestry -loris. When yields are too low to sustain the growing population, even
with high ou tmigration, there is inevitably pressure to expand cropiand. This is often 
at the cost of forests. Thus while forestland may pro,,ide a safety vaive for the growing
population in the short i'un, its depletion only promotes the cycle ofdecliningagricultural
productivity. 2 In this study it is argued that productivity of agricultural land would
decline, despite new land coming into production, as a result of additional labordemands
created by deforestation. The increasing distance from and hence tim?- required to 
collect essential forest products competes with labor input in agriculture. Therefore,

unless 
measares to improve agricultural productivity are undertaken simultaneously,
the push for clearing new land due to population growth will continue. 

The focus in this report is on the issue of labor constraints, particularly on women's 
labor, as an intermediary to the adverse consequences of deforestation. Low productivity
agriculture is known to rely heavily on input of human labor."3 In areas where women
provide most of the labor in the collection of forest products, this labor i.rcreases with 
deforestation. if they also provide tabor in agriculture, then the consequences for
production depend on their ability to take on more work and the degree of substitution 
between nien's and women's work in agricultural production. These are some of the 
questions that will be examined. 

12 Bajrachrya, "Fuel, Food, or Forest?" 
"Mellor, "Determninants of Rrral Poverty." 
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Since women also hav' the ,iajorresponsibility for activities directly related to 
food consumpion, suct as fo.-d processin)1 pnd and increasingpreparation, ,eorestation 
work loads could lso hJ.v direct ,electoI- this activity, ,v,,illa, possible adverse conse
quences;. Similarly. plepjaring food and feeding young children is time-intensive for 
women, and direct )(dverse ,cis are alo pos.ible there. [howse two effects would be 
likely ko Ihl'tr (h ,h,,oany I to)d Colls rlllption aid ltIitt lon 
elt eldered by t!ie 'ibs a iculr!ra] pfoili to 

In thc i f(,ts! -,is l l ,, 

o Jl ,ill 

dld>i. lp)i IL i V (,lo a]populaii otnly cha ng,; in 
fLeiV,()oo d)( 1tt11-[)li illd fhie £ilttsis , i conse' k% " ed o i(cprk ,eselntthe 

tletiCt'- fut'lw tr !rto. I I .et'thu c tltal for.est pr)lOuct., stuch as leaf fodder 
alnd grass .v,1l'I, k.ill t xpe t h I ctcd ill Leaf fodderiod o t tod mifli a similor way. 
and lortlst J sm,o o 1 t) Iklci ug becausea iuloIgo! 1.h-I iv ',toO[ i educe pressure 
of) the limited , I, , tlnds tvilthh \W ith ttlfore- tiall,th io.,vo,,uld h either the 
a!d itiontal ,O k, )!Icr:tio 'iiMuto'eil 11 , ,ith dirct feet, livestock\0'r oni 

pi (t((lctIo: I lil ,on too-rle[' I] l ii I.ultrio I production illood C tsiillption.' wob 
Ii i txp('ted t; P,iit ()nuu tir.:il,llluiu, th.e lt;etween patttsro, of talilr allocation, 
d.o-kre, tartionl, !j id ititturil pro)ductivity .iil h(.ip identity th,, .xiem to which labor 
co,,otrint are ailxoi titd ic will sug lernative appioaches for increasing 

iOhLctivilty. 
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3 
GENERAL CHARACTERISTICS OF STUDY AREA
 
AND HOUSEHOLDS
 

This report presents re:;ilts obtained from a year-long household survey in a hill 
area of the Western Development Region in Nepal. The survey consisted of four quarterly
rounds of data collection from 120 households using a pretested, structured question.
naire. Information was obtained on agricultural production, collection of forest products,
(ime use patterns for selected activities, expencitures, off-farm employment, migration,
and remiitt-nces. Food consumption was estimated using the disappearance methoo
for crops, livestock, and horticultural products, together with expenditure data. Anthro
pometric measturements on all household members were taken at the time of the 
survey. In order to validate the time allocation measures from the survey, a more 
detailed time sampling technique was used on a subsample of 12 households. 

The survey was conducted by the Agricultural Projects Services Centre (APROSC)
of Nepal and the Food and Agriculture Organization of the United Nations (FAO) in 
1982/83 with assistance from the International Food Policy Research 'Istitute. Its 
initial purpose was to help area-level agricultura! planners incorporate twoor, energy,
and nutrition links into the agricultural production process. That exercise was completed
in Decerroer 1085. I his report builds substantially on the work done for that phase."

Ncpal is.divided iito three distinct ecological ,ones, the tarai, a band of lowland 
plains to the south, high mountains to the north, and the hill areas in the middle 
(i:Ifnlre I I.The six wards fomn which the sample households were chosen were selected 
from three vincialatsin hill districts of the Western Development Region. The objective
of the sampling was to obtain as wide a representation as possible of the major social,
econcmic, and eco!.Jgical characteristics of the area. Tbus, panchayats were selected 
first and then wards to cover variations in altitude, access to roads and markets, ethnic 
groupF, and degree of deforestation. 

The sites selected were 

District Panchayat Wards 

Gorkha Chhoprak I and 7 
Tanahun Manapang, 5 and 8 
Syangja Bagkhor 2 and 8 

The hill areas are, naturally, composed of hills (highlands) and valleys (lowlands).
The altitudes at which farms are located range from a low of about 500 meters in 
Manapang to a height of about 1,500 meters in Chhoprak. Road transport and markets 
are easily accessible in Bagkhor, but they are a day's hike from Chhoprak. While it 
was not possible to obtain every possible type of situation, tlhe distribution was a fair
representation of road and market at different altitudes.access Similarly, the degree
of deforestation is most severe in Chhoprak, and less severe in Manapang. In an effort 

1, Shubh K. Kumar and David Hotchkiss, "En'rgy and Nutrition Links to Agriculture in a Hill Region of 

Nepal," International Food Policy Research Institute, Washington, D.C., 1985 (mimeographed). 

16 



Figure '-Study area and sites and ecological zones of Nepal 
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to obtain both lowland and highland agricultural characteristics in each of the sele-cted 
panchayats, a somewhat higher inclusion of lowland farmers relative to what generally
prevails iPthese districts may have resulted. Associated with this was a slightly higherproportion of Brahrnin castes in the study source, as they tend to predominate in
lowland farming. In the hill areas, lowland, called khe, may occur either in valley
bottoms or on monntainsides. It is distinguishCd from upland, called pakho, by tile fact
that itcan h, irrigated a; heast during s'uw part of the year. It is expected that this
samplinrg bia.i may impuv, tliOanalysis of production constraints for different crops,
but it will not inft nice fitretlts of the deforestation links to agriculture and nutrition.
Within these selected wa r(s, a random sample of 20 households (approximately 8 
percent of houselolds) was taken troni each for a total of 120 households for the 
survey. A ward censu survey was undertaken to assess the characteristics of the
sanmp1e. A CO11pairison of tie basic assets of IO1e households sampled with those in the 
census survey in-dicatcs a close comparability betw(erI th, two groups. Is 

Size and Composition of Households and Landholdings 
lh average housel ilud t;ewas between six and seven members (6.6), with one

perllan/eit ;tiigrant wolket for every two houieholds.l' [Ihe average number of adult
 
womnr .,ho hu;eold was just slightly higher than the number of men. Children below
six year, aof ,-tistituted percent of rihe total population, and those below 15g 20 
years o! wor.v'.w4 Sercti-t of the population. This is coristent with tile expected1

Deno1(raphic11tl ildev1l()pill countries. 
lhe averl..' ladllholdin,', was 1.45 hectares, of which 0.02 hectare was lowland 

or k/ct, on which water cmitro i,possible, and 0.83) hectare was uplanld or pakho, 
on which )Illy ratifted ag'riculture ispossibe. Comparison with national surveys suggests 
a somewhat higher average larm size in this study sample than might be expected in
the region (fIable I l. Ti is is rmainly because nmore lowland was included in the sample,
and lowsvland holdings are peretall larger. This table suggests that the effective popu
latio j deisity in terrils of pressur, on arabe larid may be much greater in (he hill
repiotis, e,,ti though the population density islower than inthe tarai interms of 
populatintot )Ial rea. 

Cropping Intensity and Patterns 
The average croppinlg intensity of land is about 150 percent, indicating that half


the lard is croppedt twice. Conipa rison with estimates made for Nepal as a whole until
the late I070s shows that cropping intensity in tile study area is much higher than
the national average. Moreover, the cropping intensity is nearly as ,igh for the pakho
at 142 percent as for the klie at 103 percent. This indicates an extremely high degree
of cultivation intensity, which is partly a consequence of the effective population 
pressure on the arable land. A favorable rainfall distribution in the hills relative to tiretarai is also likely to be a factor. The high cropping intensity for upland plots isparticularly striking and could inldicate that the potential for raising agricultural produc-

IFocd and Atliculiuin ()ranizaion ofthe Hnited N;,i ,,,s,Pilot Study on tneigy Use and Nutritional
Stad.fm. t:,1 'vml in Pthli O/Ne/NlalReport NO. IRome: FAi, 184).a 1 
nA pnrmanefn inl l workte is one ,oit is away fm more thanisix mOnfntns at a time. 
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Table 1-Average size of operated landholdings of sample farm households 
and Nepal, by region, 1982/83 

Operated Holdings 

Region Lowland Upland Total 

tii-etarisl 

,[.i;mph' man O.t,2 0.83 1.45 
Nupal


Htill 

last! r n 0.10 0.)0, 1.06 
(,ntral 0.34 0.82 1.16 
Western 0.22 0.45 0.67 
Midwestern 0.13 0.37 0.50 
irWestern 0.22 0.10 0.38 
fillaverage 0.20 0.55 0.75 

I&'iu ril 1.28 0.74 2.02 
Cum1 .18 1.03 2.21 

Western 0.36 1.04 2.00 
Midwe tcrn 2.42 0.58 3.00 
Far Wetrn 1.84 2.1 1 3.95 

Iria iveragi 1.41 1.22 2.03 

Smi r i: N,:pal, Agricultural l'rects Services Center, lood,;ratnAfarkt'inp fmr/n Polic 15Sud', Kathina Jut 
A]'R)SC, I 082, p.81 ; Nepal, Agricultural Plj'rc ,sServicc Center; i.-Feod and Agriculture Organization 
el thi I Inited Nations; md International Food Policy lResearch lInstitute, "N pal Energy and Nutrition 

' 
, , '. '8' /83, Wtsern Region, Neial. 

livity inhill areas isgood. 1lhis may be e'.en more sot in Ihe eastern half of the country 
Where rainlail is rclativelV abundant. 

While rice is the major owland crop, both maize and ragi (finger millet) have a 
high share of cropped upland (Table 2). Among the lowland crops in the study area, 
early paddy production is much more prevalent than might have been expected, and 
inthe ipland plots, ragi area is higher than expected. It can be seen from the cropping 
ca'endar in Figttre 2 that these crops do not displace the other major crops, and they 
contributetom h high croppirig intensitv noted earlier. In addition to these crops, small 
anolrnr ()Isoybeans are plant ud along paddy ridge!,. Fruits and vegetables are grown 
mainly on homesteads and contribute only about 5 percent of household income. No 
farm land was repnortid to he sown with fodder crops. 

Crop Yields 
Crop yields in the study area are very similar to those for the country as a whole 

(Table 3). Although cropped area has increase. for the country as a whole and for hill 
areas in particulat, yields have declined over time. Between I Q75/76 and 1982/83, 
for example, area under paddy in the hills increased by 30 percent, wheat by 50 
percent, and maize by 10 percent. At the san t'me, yields for paddy declined from 
2.6 to 2.0 tons per IhectatL and maize from 1.8 to 1.4 tons per hectare. Area increases 
and yield reductions are not so marked in the tarai. The only exception to this is wheat. 
For this crop, suitahe high-yielding varieties (HYVs) have become r:adily available in 
the past 10-15 years, which has led to asharp increase in cropped area for wheat--71.5 
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Table 2--Cropping patteiu in the study area, 1982/83 

Bagkhor Chhoprak Manapang
Crop Ward 2 Ward 8 Ward-i Ward 7 Ward 5 Ward 8 Total 

Iowland crous 0.77 0.35i.5s I.42 ' 10 0.98Farly paddy 0.0,4 0,01 0.15 0 ,1 0.05 0.53 020Paddy 0.33 0.28 0)27 I. I 0.82 0.53 0.55Matizt, irrlmat( 0. 1.1 0.01 0.00 ol0 0.22 0.04 0.07WleVh 0.2S 0.0') i.l0 0.211 0.02 0.15 0. I 
IIpland cro), 0.83 0.81 3O 1.47 3I. 1.07 1.21Maize. dry 0i.12 0.43 (.7 3 (..74 0.7,1 0.34 (.57Ragi tfii milhl ( ,11 10..,1 ). ) 0.00 (.1, 0.1 

UIItiard00 0,000 II (. 1. 0.0 1 0.16
Ihc-k, rll Prn il , 1 i 0(()iI 0.010 .it l 053o (0.1s18 

\ti'r (,-Nt'p~t 1.A<,riuij ij'uPf.lt il ,o . t r ('r111, [h11 1,oo aniu d Arpn]A riCl i,,ir;rplrhtlin oof tht,IJ i N tinns 
,lliIr)rhla III), d ',) it, R I(r h i ith. NcpIXI I ntii y un u111vct. ( 3," ,Vt' .Ivr iI I l,! Nutri tion I 9(82,,i 

percent coniupared wilh i 3.7 percent for all cereals betweeni 1970/71 and 180/8 1-as
well as to incrcases in yi'lis of as Mnuch as 44 percent dtliring the same period. 17 

Livestock owflerhip 
ILivestock i.I !ssInIal coMOIponerit of agricultural production in Nepal. With in

creasing iltensiicatlionl of crop production, the absolute requiremron, for animal labor
Incrases, and the timely availability of livestock labor for field preparation Decomes 
llre i lipolFaFI[ it' maintaining or improving crop yields.

There is a wide variation i1 tic distribution of livestock populations in Nepal.
Though figures for 1he country as a whol( ate not available. a comiparison of the study
area with s,'cted districts for which fi!,ures are available is given inTable 4. In Nepal 
as a whole, more livestock is owne.l inthe 1-arai htrani1the hills, but livestock ownership

in the study area appeor,' to hr ;lfl'; 'lv high ,ot the hills. In addition to inputs for

agricullture, livestock and li stock p)rlducts contribho' abou I 5 perceI of household
 
income illthe study area.
 

At the sta Ifial
<ir11 liv,.-iock colritribhi,, essential labor and products for agricul-
Itire. their upkeep ent;jils Go Ute (If agriculIural by )(.duclS such as rice and wheat
 
straw, :oreSl resO(lrcl's for 
 m,visin of leaf fodd,.r and grass, other feed inputs, and
human labor and time. Atimal Iire stall fed throughout the year, supplemented with
grazing i the( ry motilhs oni . Alother imntportant sotlrce of animal feed is kundo,
which consists predominantly ol oils.et-d cake and straw cooked for extended periods
of time in water. The making of kundo creates additiona! demand for firewood 

ic Nepal, Agricultural Projects Services Centre, Nepal: Foodgrain Marketing and Price Policy Study 
IKathrnando: AtROS(:, I9821. 

20 



Figure 2-Cropping calendar in the study area 

Early paddy { 
Maizt - ] 

Mustard 

Bla ckgrarntI,.,, 

Ragi 

J F M A M J I ot S 0 N D 

Forest Resources 
Though an expicit measurement of forest resources in the study area was not 

undertaken, an estimate for the region indicates that about 22 percent of the area is 
under forest cover and 50 percent inder agriculture." Community forests are largely
used for wood and fodder. At the sites where deforestation is most severe, a higher
reliane on private trees occurs. These trees are generally planted around the homestead 
or on the boundary of neir by fields. Although the ownership of private trees for fuel 
and fodder is considered a 1twcsity by households in such areas, these trees represent
only asmll proportion of total lijiwood used even there. The present situation indicates 
that a Shar) redUction in forestry resources has occurred since a survey by the Nepal
Forest Resource Survey Office published in the early 1970s. In that survey, total area 
under forests in the hill regions was 55-60 percent, while agricultural area was about 
14 percent in the far west, about 30 percent in the central and western hills, and 
about 30 percent in the eastern hills. 

There are several ;iechanisms ly which the gradual reduction it. forest cover could 
have adverse consequences for agricultural productivity. Deforesta ion contributes to 
soil erosion, and marginal land', are increasingly brought under cultivation as land 
becomes deforested. As a result, another set of consequences becomes ,factor--the 
additional demand on family labor to provide essential fuel, fodder, and water for 
hunians and livestock. Usually there is an implicit assumption that there is a surplus
of fmily labor or [arms, and the higher labor demands can be easily met. This is the 
heart of the issue vxamined in this study. This constraint cannot be measured only in 
fuei energy or fooc. energy: the limits imposed on time and on total human energy for 
productive activities as well as for cssential consumption activities must also be consid
ered. All have direct implications for humarn welfare. 

18Food and Agricuilti:rtt ( )rgmization ofIi;c I Jr.ind Nations, Pilot Study on Energy UseandNutritionalStatus. 
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Table 	3-Yields of principal crops in Nepal, 1975/7o-1982/33, and in the 

study area, 1982/83 

Area/Year Paddy Maize Wheat Barl! i Ragi 

rnetricIons/ hectarrI 
Nepal 

1070 2.U7 1.6) 1.18 0.03 1.14 
107/-77 1.80 1.70 1.04 0,83 1.13 
1I0/, /78 I.91 I.00 I 12 0.88 1.07 
1078/70 1.85 .04 1.21 0.85 1.08 
1117VI80 1.04 1.28 1.20 0.90 0.97 
1080,'81 1.03 .03 1.22 0.80 1.00 
1081/82 .8 1.58 1.32 0.80 1.00 
II82/83 !.45 1.41 1.36 0.87 0.04 
I I lara 

1082/83 I.Q7 1.43 1.27 0.85 0.05 
Study are, 

1082/83 1.80 1.20 1.00 0.00 

Nepal, Ministhy of Agriculture, I)epartment and 

,.1tati c. andu: Mt)A, ;and Nep i, Agicultural Pr;iects Servki ;,etier;
 

Sourtces: 	 of i:ood Aricultural Mcrktirg Services, Agictrl.'cd 
s of Nepal, 10,85 IKathn 1085 

the loid mot A;ricutourc ()rganucalion oflh 1;niltd Nations; and Internatimal Food Po!icy Research 
Iris t rt(,"Npil I rtr,y 1nd trnritio . 1 . !08,1 111," , l rn R,i?ol,Ntmj. 

In thih >J1tdv ,t:iidirccl meaSCS(ri flfl.,t 1tCSouCrCs was used. Since the Inain 
consideration wv,Owv increase in work Ild (issocialedWilli reduced accessibility to 
forests, it dcid(td 111,11 ,,nasutrw' len: of the line spent in collection would be 
most appropriaH,. liHW lint. fr w;FH:tin a .standard load of fluelwood (about 20 kilograms) 
was recorded l,r each hlmixlil diin, each quarterly survey. Tile average time taken 

Table 4-Livestock population per household in study area, 1982/83, and 
in selected districts of Nepal, 1977 

Di5trict Bullocks 

Study htl thi', 1.30 
Sd cc ted d0stri( t, 

IHills 
Ilan 1.05 
Kavre 0.05 
)hading 0.09 

Syang.a 1.02 
S lyatn 1.95 

Kathmandu 0.23 

larai 
Chitwn 3.50 
Moraig 5.00 
Dhan lusha !.81 
Rupandel 2 0 
Katlali .10,1 

Cows 

1.75 

1.85 
2.30 
2. i5 
1.08 
1.74 
1.00 

.1,' 
2 27 
.40 

0.9)1 

c,.32 

Buffalo 


2.1.1 


1.71 
0.42 
2.31 
2.00 
1.45 
0.11 

2.07 
1.00 
0.71 
0,Q 

1.Ih, 

Sheep, Live-

Goats, stock
 

and Pigs Units' 

3.0.3 0.03 

2 41 0.59 
2.14 1.07 
2.00 7.14 
1.14 0.36 
2.00 0.28 
1.08 2.35 

2.04 11.14 
1.73 0.40 
0.28 3.38 
0.85 5.25 
4.26 17.45 

Sources: 	 FK r electi-d disrkts, Ministry ofAgriculture, )epartment ofFood and Agricultural Marketing Services,
.Agrreatcu.ra; ,Stateticsof Nepal (KathtnanduIi: M()A, 1077); and for study Iouselto!s, Nepal, Agricultuiral 
Projects Service 0,lilt, the Food atid Agriculture tOrganizati ot f the rnitedNations and International 
Food Policy Research Institulte, "Nepal Energy and Nutrition Surey, 1082/83," Western Region, Nepil. 

Buffalo are weighted at 1.5 livstock unit,, and sheep, ,oat, and pigs at 0.2. 

22 



per unit of fuelwood for each site was then computed and ,sd n)indicate the degree 
of deforestation encountered by the households at that site. 

(Cnlyfuelwood collection time was used as the indicator for defor statiirl. Although 
leaf fodder, grass, and wae.' were also collected, they were notuincluded in til indicator 
becansC tlh:y are liliv to he collected fon specific locatioIlOS lence thri collectiol 
tillLs 1 [f lliwli 1)"illitlenQced lnloe it a (emnporal than a crnss Secnlolial wav with 
defo'estatione. I'lntinic reqtir' d for tc ihousehold tiocollect a unit :)f flelwood i-u'ed 
here, re(pre lit efective (litance froim the forest area wiere tiltthe huslch(io's 
bulk O CIll.(iion ,e:r ,.(,;,if'i of priV,ih' tre s 5 too 1litilted to have a sgillfici;nl 
effect, Atolwii hol,'h11old ';re likely to shift 1) private rees as dewre:taon becomes 
more sever,. At Ow ho t!ue+olddcwc!. tIm, of tim per unit of fuelwood collected is likely 
t1 beaf triS~ ict t ,tlth0fOW rttIlit, t lnd one thaNt will increase as deforestation 
increaSes, given tht Stahl paterns if lE Owitthinn!an arca-specilic measure of 
torested lan I " 

iThese measures are also extremely difficult to collect and interpret without aerial surveys. 

23 



4 
TIME ALLOCATION PATTERNS AND
 
IMPLICATIONS OF DEFORESTATION
 

How much household time is allocated to prod ltion and to production supportactivities? Productio, support, or expanded econonic ac 1;-ity,") includes all the activities for collection of fuel, leaf fodder, ',rass, and water tor family and livestock, as well as food processing and cookiu-. These are essential activitics, and a reduction in themwithout any incease in the productivity of these t-sks would entail a real cost to
hooseholdc;. [hc. perfoiuance of many of the production stipport activities is affectedby defot'stat i. in lthe foliowing section, the implications of deforestation for tilehot'ehold a!r ionsidered from the viewpoint of demanr d for time to spend on thesetasks, Is w !Ias i[ntsShil( decreases in the quantity of forest l)roducts used. The specific
cast, ,f fijIw.:o 1 d t, taen Is a. examlple, to illustrate thlese changes. 

Household Ti.,, o.on 
Th romeilieu ir, ilo ' illoeatou, in thi, study was obtained by setting up a seriesof r(call iistrI[Itnel !t" i rel loih :.p, cilie Ietivities beingimeasured. Since four quarterly

skirvey roUids Ver( odliluetcd, it wvYs Ie- iblc to ol)tain some ideas about tile seasonal 
pattern of time diocatioi. lHi niain drawle.icks were the use of the recall method and
the lirmita!ion (41the recali period t) one ,ve: for most of the routihe collection and
food-pinecs;sinlt activilies. The (ial colhclti were thencex!rapola.ed to represent aItneht longer period of thlce ntooths. iln tlle case of apriculltue, recall was by
following theihrve ,tW-etse 

crop
the reteli period hcr cxtended over several months,

the recall unit was d ,V, of work fol !'ariou:, activities by crop. linally, f.)r both agriculture
and off-farn eploynent, an assuolpior, of ai eight-hour work day. including travel 
til e' 'vdS a itl t 

[ie tim, allocation da1ta lobtained for mn, wonei, and childreti in Table 5 showthat the most itilelvs-e period for agriculttral work is during the rilit-season quarter
of ju!y to Septolber. I )uring the dtry-season quartkr, Aprii to June, less titte is spent
on agiicultuiral work, btil it is the maxilumlie -, petriol for work on prodtiction support
activities. Fuciwood and water collection activities, ini particular, peAk al that time ofthe year. Wotiieli's total recorded work tiic is between 150 and 180 percunit of men's
recorded work tllite. Of tlis total ime spent by wonen, belween two-thirds and threefourtlls is speni on production su.]ppOrt activities. Within the production stpport category,

half to wo- thirds of their title i- spent oil collection, tasks alotie, otr tip to half of their
total recorded work load. Mei 
 spend tilne elqttivalet to 50 to 90 percent of their tota!
recorded fieli work time in 
 agririiultt re on support activities such is construction 
collection, and doitestic work. Their ithat litlill titne itn )rodtlctiotn support activities:
 
like that of wotnen, is i the dry season qtiarler of April to Jite.
 

I1w [ It:ttI)'iil miptit i " 't ll I 1 kd itlOw 't tdiy. lht-' .St.a. 4 l on ,': in ''ll. A ,nttmina-y reportof iltat <tilty k Iiit in Mt ci i Achi,i antd L.Vnn Boi ti-t, le flurallIt 'W,wn lof l : An AfggrtegateArtal.tN,ait< lrtlitt ff.ln o-)Iglt; l/t, '.w/,t's, vol. 2. pttt t) (Kaiit .mnlit ccti"- for [coriomic t)evelopment
anid Adntitistratmi,. I rittiu-an Ihniviiiy, IIt 1. 
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Table 5-Seasonal pattern of time allocation 

Aprii-june ju!y-September October-December January-March 
Activity Men Women Children' Men Women Children Men Women Children Men Women Children 

hr 'd<r ,u' 
Agricultural ".,)rk 

Field work ' 2.2 i 3. ( . 3. 3. C. 2.3 2.1 0.1 
FmploymC ntr 0.5 c. C.2 . 5 0.0 .. 0.!, 0.2 

Subtot.,l 2.7 2.3 0. .1.7 3.o ,\ 4.3 3.4 0.0 3.0 2.2 0.1 
support ac ,.res 

Fiev.'ood collection 0.4 2.0 0.2 0.0 0.0 0.2 0.0 0.8 0.1 0.1 0.0 0.0 
Watrcoilection 0.2 i.0 0.3 0.0 0.,( 0.4 0. 1 0.9 0.1 0.1 1.2 0.1 
(,ras 	collection 1.2 0.9 0.3 0.1 2.4 0.7 0.1 0.4 0.1 0.0 0.2 0.0 
Leaf fodder coll_,tion 0.1 0.3 0.0 0.0 0.0 0.0 0.2 0.4 0.1 0.1 0.7 0.0 
Gra inV ... ... 2.5 0.0 0.0 0.0 0.0 0.0 2.1 0.0 0.0 2.6 
F ,o processing 0.2 0.7 ... 0.2 0.7 ... 0.2 2.7 ... 0.2 0.7 ... 
Cooking 	 0.4 2.2 ... 0.4 2.4 0.4 2.1 ... 0.3 1.7 

Sub:otai 2.5 7.7 3.3 0.7 7.3 1.3 1.0 5.3 2.5 0.8 5.4 2.7 
iota! :ial!2 
cord-d activities 5.2 10.0 3.4 5., 10. 4.3 5.3 8.7 2.5 4.7 7.0 2.8 

Source: Bast-d (n dart, 	 toe .o ,and Agriculture Organization of the United Nations: and rhe Internationalcol.rcted by Nepal, Agricultural Projects Serice Center; 
Food Policy Research Institute, "Nepal Enercv and 1,utritir Survey, 82 . Western Region. Nepal.

Children 0 15 wcars old are included. 
Fieldwork ',as -ecorded by crop, which cuts across individual qa:ers Therefo:, 0 is aggregated into two semiannual priods: dm- )eason crops were assigned

the first and fourth quarters, and wet-season crops were assi.ned the second and third quarters.
Includes seasonal m-_gition. 
Since graziin, of cattle was mostly performed by children and no dala on individual gacing time is available, it is all assigned to that category. 

tN,
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Given the drawbacks in methodology for collection of time allocation information 
for this study, results were compared with those from the subsample of 12 households, 
using a more intensive direct Ob servation d time-sampling method, 2 1and with results 
from the in-depth study On T., Status of Women in Nepal. 22 The methodology used 
in this study was identical to thal used for the subsample. 

[he results obtained with the structured recall method and with direct observation 
a,-e remarkably similar. '[,h -miiparison with he Status ?f Wtomen in Nepal study also 
shows su lia; results (Ilable' 6). This table indicates the anount of time spen on
activities not enumerated in he pre.sent study but picked up by the more comprehensive
methodology/. It amounts to al addiconal 20-25 percet of work time by men and 
children and jn:;t ovr 30 percent more tor women. This suggests that the percentage
Of ulndeTrL))t time in thi.s study due to omitlted acti\ities was similar for men, 
Wome-,aInd children. 

(ivell the dilh'renct linohodslooies used in the two stuldies, the similarity of 
res titls iS.somewhat unexpected. Tnis may be because the respondents in 7he Status 
of Women in Nepal study were asked to recall the amount of time required to perform 
a task rather than tile allocation per se as in the structured questionnaire tsed( in the 

Table O-Comparison ofdata on patterns oftime allocation from two studies 

Irai Woiien of Nepat Study" Nepat Energy and Nutrition Survey 
Activity MVlcn Women Children Men Women Children 

ofEight VillageoStudis, vl. 2, part ')Katima,,di: lribhitvmi University, 

(houit .pevui.'day) 

ousIliold l.11 2.73 2.7.1 D0)V 3.10 2.75 0.05 
:iOuploybiont 

ahtotal 
1.24 
3.Q7 

0.4o 
3.20t 

0.2 1 
1.20 

0.80 
3.90 

0.13 
2.88 0.05 

t ppor act ivitieN 
Fuelwyood collection 
Watercollection 
Grass collection 
IAeaf fodder coilection 

0.24 
0.07 

1.43 

0.3; 
0.07 

0.97 

0.20 
0.33 

1.79 

0. i3 
0.10 
0.35 
0. 10 

I.15 
I. t 5 
0.98 
0.35 

0.13 
0.23 
0.28 
0.00 

Grazing ... 1.80 

Food processing 
('ooking 

Subtotal 

0.18 
0.27 
2.! 9 

0.97 
2.05 
5.04 

0.16 
0.24 
2.72 

(0. 0)
0.20 
0.38 
1.26 

0.70 
2.10 
0.43 

(0.90) 
... 

2.44 

Total .16 8.24 3.92 
(2.16)'
5.16 9.31 

(1.54)'
2.49 

(hsr< 1.37 2.57 0.o 
16.01l' 

na. n.a. 
(1.5Q)' 

n.a. 

Sources: Meena Acharya and lynn Iennett. Pi lurdf; omno of Nepal: An Agg,gate Anal.sis and Yunniay 
19811; and Nepal, Agricultural

Projects Service Cener; the Food ind Agriculture ()rgani.rttion of Ohe tnited a.latiois; and lI:u .rnationa,
Food ol icyt re Iulstitult "'tIclt! r tg,, rii Siirve v,1)82/83, Westeri Region, Nepal.

H'io!es: The e'llipses itidctc .1 fill w. 111t'wlili,lid.IHtarl ,, uh Ilo a .,'labhl,. 
IBased onl observation, frorlll nild'illge"w), Iar,lVilig .I, hill 

,
I,he t1ll ers it [)atI(IIIIP t, It ttlc o trintore.m, Ilndtr Ihliit',.1 rn dI int a tSrtlli i all 
grazing tint k a5mgndoe(i t i1il ,; 
'Activities rkoried tlyA(.chi; tid Ieninett htl riuwi iilulid inthe present tiidyare mnialufactiring, huntinl,
and galherinv', hotls, cuo ll u,io l t eri sW:iIs, cleatiing iIdI. indry, shopping, child care, and ohit r donemic 
work 

Ihe lieth,,dology ik derived frotn Acharya rind lennell, Rral Women of Nepal, pp. 16.F). 
2 Acharya and ',ennett, Rurtl Women fNofNpal. 
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present study, which requires a higher degree of knowledge about practices in the area 
than is usually available for dcsignin survey instruments. 

An examination of the effects of household income on men's and women':; work 
time' shows that agricultural work increases for both sexes, bit Lspeciall, for men, as 

household income increases. This may indicate soame iabor surples for men at lower 

income levels, which may be taken up by an increase in s;eascnal miprtion. Women's 
labor, especia!lv fheir lotal work load, is less variable by income. This su,),ests that 
women are already working long hours at low incomes (and liwer food availabiiity). 
If there is Iillited substitutability between men's an(l women's labor in agriculture, 
then this could curtail mcn 's labor use until it is possible to expand hired labor use. 
Also, part of the increase in both men's and women's labor with higher income may 
be due to i in proved food availabilitV and intakes. Since household income is mainly 
the product of agriculture and Iarn size, household labor use seems to increase with 
him size. ihlis is cotifiltmed rater it) he analysis of household labor use 

Tirme spenl orqother aclivle:; is relatively const-nt at all income It:.ls for both 
metn aId wolmen IlFipurecs 3 and 4). This inmicates that there is probably a high propellsity 
to spend additional time (o algriculture, despite an increase iii wage labor use, at tre 
highe'r icourue evels. ihis (hs;rva;Ition, in conjunction with the high naruina! product 
ef labor in crop l)ro(lulclioil, as seen later, suggests lhat if irechaniso:; wire available 

Figure 3-Men's time allocation )y annual income per capita 

l[ivsck ca1;e
 

7 - I:o odproce sin g4 oking
and c:7 
and waterIhtching4 ofNuei 

5
 

+[1: -::
 

'10 o0 1j000 1,,1001,80j 2,200 2,601tj 3,000 ,i40 igO0 .1,200 ,1,600 5,000 
,\rmmalIniconic Per ( ll Isi 

(Ib l. ,d uiouh! is S''ivic hi Organiza 
:ion of tiu tilit' Wanoi ; nii ilic hlei.1tionl il ood Poli t , "Nepal and 

Source: Based on diti (ol(itPc, Projie (>Crie,. Food land Acicoiih 
Rsearch hisltiut Energy 

Nutrition Surve,, 02i 8 1" -,,,in R,im i. 
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Figure 4-Women's time allocation by annual income per capita 
Hiours/Person/Day 

1arm labor 
14 - Livestock care 

13 - Food processing an 

12 Fetching of fuel 
and water 

I I 
10 

:!
 

9 

4 

200 	 000 1,000 1,400 1,800 2,200 2,000 3,000 3,400 3,800 4,201) 4,000 5,000 
Annual Income Per Capita (Rs) 

Source: 	Based on data collected by Nepn1, Agricultural Projects Service Center; the Food and Agriculture Or anization of the United Nations; and thle International Food Policy Research Institute, "Nepal Energy and
Nutrition Survey, 1982/83," Western Region, Nepal. 

to reduce the time spent on production support activities, more time would be spent 
on agriculture. 

Implications of Deforestation 

As deforestation proceeds, access to forest resources becomes more and more
removed for the settled population. In the long run, populations have been observed
 
to shift increasingly to other sources to 
 substiltute for these fast-depleting resources.
Fuelwood is increasingly replaced by straw and dungcakes or other by-products. (At

thte time of this study, cow dung was used exclusively for manuring fields and not as
fuel.) 	 Leaf fodder and grass for animals are replaced by increased grazing,23 coarse
grains, and crop by-products. Also in the long run, water from forest streams becomes 
more 	scarce and is replaced by water from ,more distant or contaminated rivers and 

23 This is shown to have occurred in India in Subhachari Dasgupta and Asok Kumar Mati, The Rural En ergyCrisis, 	Poverty, and Womnen's Roles in Five Indian Villages (Geneva: International Labour Organisation,
Rural Employment Policy Research Programme, 1986). 
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ponds. All of these changes have adverse effects on productivity and health, which can 
partly be alleviated by higher incomes and the ability to purchase the alternatives in 
the marketplace. Howevcr, if aggregate productivity of agriculture is also declining, 
then the possibility of higher incomes also declines. 

In order to understand the wider implications of household responses. the starting 
point for this analysis is the behavioral response of deforestation on fuelwood consump
tion behavior. Fuelwood demand is expEcted to be influenced by both income and 
price factors, as well as fixed demanr; fac.ois such as family size. Livestock numbers 
also influence fuel consumption in Nocpal because iivestock are fed a cooked feed 
preparation called kundo to increase the nutrient availability of miscellaneous crop 
by-products used in livestock feed. The larger the herd the more fuelwood is needed 
to cook the kundo. Since fuelwood is seldom purchased, the "price" is based on time 
required for collection of a unit of fuelvwood (a standard load, a bhari,was measured 
to be approximately 20 kilograms of fuelwood). Two alternate price estimates can be 
made here-one in terms of time required and the other incorporating the average 
wage rate for agricultural labor. The information on wage rates for women in particular 
was relatively poor because very few women worked for wages. Consequently, this 
derived price is also mainly a function of time required for fetching fuelwood. Time 
required to fetch a load of fuelwood is determined by the distance to the source, which 
will increase as deforestation progresses. 

The relationship of fuelwood use to price (time required to collect a bhari of 
fuelwood) and income factors is illustrated in Figures 5-7. With rising household income, 
fuelwood consumption generally increases through the first seven deciles, after which 
there appears to be a declining trend. 24 For kerosene. which is used mainly for lighting, 
there is a fairly steady increase in use with income growth There is a rapid reduction 
in fuelwood consumption with increasing time per load. For estimating the magnitude 
of these changes and its implication for total time spent on fuelwood collection, two 
sets of equations are specified. 25 In tl.e first, 

FW = f(LogY, FWI,, HS, L, MB),26 (1) 
where 

FW = quantity of fuelwood consumed 
(in kilograms per capita per year), 

Y = 	total household income (rupees 
per c.pita per year), 

FWp = fuelwood price in time per load 
(8-hour days), 

HS = 	household size, 

L = 	 livestock units,2 7 and 

MB -- maize by-products (in kilograms). 

24 The quadratic specificaion for the income effect on fuelwood use is, however, insignificant. This could
 

be due to the inexplicably reduced use of fuel in the fifth decile.
 
25 Although there appears to be some substitution of kerosene for fuelwood at higher income level,,
 

deforestation is not found to be a factor in the shift.
 
26 This equation was specified in both semilog and quadratic forms, but the semilog form was a better fit.
 

The quadratic term was insignificant for both the household and per capita equations.

27 Livestock were weighted as follows: buffalo, 1.5; cows and bullocks, 1.0; and sheep and goats, 0.2.
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Figure 5-Per capita fuetwood consumlption, collected by family and nonfamily 
members 

Loads/Ytear
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Sotrce: Based on data colIte ed by Neual, Agriculioal Projects Service Center; the r:'Hod and Agriculture Organiza
tion of the Hnited Nations; anA the International Food Policy Research ntitute, "Nepal Energy and 
Nutriticn Survey, 11)82/83," W.A'storn Region, Nepal. 

Figure 6-Per capita kerosene consumption 
I.iters/Year 
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Source: 	 Based on data collected by Nepal, Agricultiral Projects Servi( eCenter; the Food and Agriculture Organiza
tion of the United Nations; and the International Food Poicy Research Instirt -e, "Nepal Energy and 
Nutrition Survey, 1982/83," Western Region, Nepal. 
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Figure 7-Fuelwood consumption using collection time per load as an 
indicator of deforestation 
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Source: Based onl data collected by Nepal, Agricultural Projects Service Center; the Food and Agriculture Organiza
tion of the United Nations; and the International Food Policy Research Institute, "Nepal Energy and 
Nutrition Survey, 1082/83," Western Region, Nepal. 

Note: Each point represents one-tenth of tie sample. 

Second, 

TFW = f(LogY, FW, ,HS, L,MB), (2) 
where 

TFW = time spent on fuelwood collection 
(8-hour days per capita per year). 

These equations are analogous to estimating both the consumption and expenditure 
consequences of price and income changes. While the second equation is not usually 
estimated in standard demand analysis, it is interesting given that both price and 
expenditure are specified in terms of time spent Results are si,,wn in Table 7. Calcu
lations of elasticities for fuelwood consumption with respect to the increasing price of 
wood indicate that a I percent rise in price of wood, or the time taken for collection 
of one unit, will reduce ils consumption by only 2-3 percent but will increase the time 
spent for its collection by 4-6 percent. This is consistent with a relatively ine!astic 
response characteristic of a basic necessity. The income response best captured by a 
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Table 7-Factors explaining fuel collection and use, 1982/83 

Time Spent Collecting
Fuelwoad Use Fuelwood 

Marginal Marginal
PropensityExplanatory Factor PropensityAverage to Consume Elasticity to Consume Elasticity 

(20kilogram .ad.s/ 1 hour workdays/capita/
capita/yearjx 33.71 year Ix 18.31) 

Intercept .3.76 .. 14.25*Log of total alnual income Rs 1,954.0 2.761f 0.8 0.37IRs, capita (1.72) (0.38)
Averagt IMtSChOld size 6.6 -3.07 .- I.56*
 

--8.37) !-5.91)Livestoc, units 7.0 0.431 
 .. 0.19 .
(I.07) (I.191 
Maize by noducts p1oduced
 

per inusehiold kilograns) 
 820.9 0 . . 0

rime 1,0r l ad to ollect" 
 0.61 - 14.73' -0.3 16.94' 0.6 

(5.44) (10.35)... 0.47 ... 
 0.02 ...
 

Source: Nepal, Agricultiur:! Projects Service 'Zenter; the Food and Agriculture Organization of the United Nations;,ind Intertoational l'ood Policy Research Institute, "Nepal [:nery and Nutrition Survey, 1982/83," Western
Region, Nepal


Notes: 1:igurcs on porenthose:. are Ivllm ,.
Th size of the sample was I 17."Time per load ikdetrmro ined using the loowvitg equation: FWI', Time per load [hoursj/8) • (workdays).
"Significant 0Mat th 0)5 lesl.
 
S*Significant at t 
 -w. l, hvvl.
 
tSignifi.ant at thr ()1() hvc].
 

semilog functional form is small but significant. Tte income elastichy is found to be
between 0.08 and O.O.

Other results from this estimation indicate that, first, per caph a consumption offuelwood is lower in larger families, as is the time spent per adult in its collection;second, livestock has a smaHl effect on raising fuel demand; and third, availability ofmaize by-products, often cited as a fuel source in the study area, has no effect on the
total fuelwood demand.
 

The preceding analysis is restricted to fuelwood 
use. Other forest products, suchas leaf fodder and grass for livestock and water from streams, would also recede withdeforestation. Because, as mentioned earlier, their location in forests is more localized,the association of distance and deforestation isdifficult to document in th s cross-sectionalstudy. Whereas the demand for water is likely to be as inelastic as that for fuelwood,the demand for livestock feed is influenced by changes inlivestock holdings or feedingpractices. If their consumption response is similar to that of fuelwood, that is, relativelyinelastic, then the overall implications for demand for household ar.d especially women'stime would be correspondingly higher with increasing deforestation. 

Implications of Deforestation for Time Allocation 
In examining the time allocation patterns of the sample households by degree ofdeforestation, using simple tabular analysis, time spent on fuel-collection activities isexamined separately for lowland and highland sites (Table 8). The average time per 
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Table 8-Pattern of time allocation and deforestation, 1982/83 

Time Ta!cen to Collect a Load ofFuelwood 
Lowlands 	 Highlands 

Low High 	 Low High
Time Spent per Deforesta- Deforesta- Percent Deforesta- Deforesta- Percent
Activity 	 tion tion of Chanke tion tion of Change 
Time/load of fl~elw",Q, 

(minutes) 	 oo 103 82 I03 270 66 
Fuel collection rirme 

(hours/day) 1.5 3.0 100 2.3 2.0 ' 26
All adultS 1.3 2.6 100 2.1 2.8* 33
Women I. I 2.5" 127 L.Q 2.6" 37
Children 0.2 0.4 !00 0.2 0.! -50 

Per capita fuel collection 
time (hours/person/ 
day) 	 0.3 0.4t 33 0.4 0.5 25

All adults 0.5 0.8" 45 0.7 1.0* 43
Women 1.0 1.6* 60 1.2 1.8' 50 

Agricultural labo;r 
(hours/day)
 

Women's field work
 
Per capita 2.7 0
2.7 	 3.3 2.7 -17°Per hectare 2.8 1.5 .6 2.8 1.8" -36 

Men's field york
Per capita 1.9 4.1 * I1 1.7 2.8 -23 
Per hectare 2.2 2.7 23 3.1 !.7* -42

Wage labor 0.7 0.0 29 0.3 0.5* 67 
Cropped area 

(hectaresl 1,A 3.2" 129 2.1 2 5 19 

Source: 	Nepal, Agricultural Projects Service Center; the Food and Agricultui . .rganization of the United Nations;
and International Food Policy Research Institutc, "Nepal Energy and Nutrition Survey, 1982/83," Western 
RegiIon, Nepal.
 

'Significant at the 0.05 level.
 
tSignificant at the 0.10 level.
 

trip for households in each ward is used as a proxy fer the degree of deforestation in 
the area. In addition to the pattern of household ti,.,e allocation for fuel collection,
field work tirne by men and women is also tabulated by the degree of deforestation 
(or time per trip for fuelwood).

Table 8 shows that the time per trip for fuelwood increased 82 percent in the 
lowland wards and 66 percent in the highland wards, or an average of about 75 percent 
as deforestation increased. According to the earlier regression results, it would be 
expected that a 75-percent rise in the time per trip for fuel would increase the time 
spent in collection by 45 percent. The difference in increase in time spent for fuel 
collection between the low and high deforestation sitcs, in both the valley and hillside 
sites, is in line with the expected values from the earlier regression results. Whereas 
the total fuei collection time per householid increased 100 percent for the !owland 
sites, it rose 26 percent for the highland sites. On a per capita basis, however, the 
average increase for lowland and highland sites combined was about 45 percent for 
adults and 50-60 percent for women. 

Collection of fuel and other forest products, such as leaf fodder and grass, is largely
done b', women; women account for 72 percent of the time spent on this work (see 

6 ).
2 8Table On average, women spend 2.5 hours per da' on such activities. This is 

28 This 'igure in)cludes collection time for fuelwood, leaf fodder, and grass. 

33 



only slightly less than the time they spend on farm labor--about 2.8 hours per day 
averaged over a year. If the increase in time required for collection is borne entirely
by women, arid if they take all of this additional time away from farm labor, it would 
lead to a reduction in their farm labor input of I1 hours daily or a decrease of 50 
percent, leading to a total reduction in farm labor of 24 percent if not sub,,tiitted for 
by other household nwmbers or by hired labor. 

To see the effect of deforestation on farm labor input, the following analysis is 
undertaken. First, simple tabular analysis shows that in the highlnd sites, where the 
cropped area between the two deforestation groups is similar, ther, is a substantial 
reduction in wonn's ield labor on both a per capita and a per hectare basis. The only
exception is their per capita labor input in the lowland iites. The explanation for that 
probably lies in the 12) percent higher amount of area cutivated, which would demand 
additional labor input. l)espite this increase in area, women's labor per capita was no 
higher in the higi! dlforestatiorn sites. Surprisingly, men in the highland sites also 
showed a reduction in time spent in field labor, which was Statistically significant for 
their hours spent pLr hctrt,. At the lowland sites vith rthe higher amount of deforesta
tion, there is also ,,significantly larger aniount of area cropped. A, see'n 'arlier, household 
labor for both women and men increases w:th income (anrd area farmed). Consequently,
the resuits of the tahiiliar analysis reflect the cotnbined effects of both deforestation 
and cropped area. 

To some extent, eti is an inc laisw in wage labor use in the areas with higher
deforestation. Fvin though the pc)rcentage of the increase is quite substantial, in absolute 
terms it does not appear to make up for tno decr,ase in household tabor input in these 
areas. A simple demand hunction ti'vag labor, however, does not indicate that the 
degree of deforestation was a statis!ically significant factor ini influencing its use, after 
controlling for total cropped area and altitude. 

In o(rder to control for the maiin cropping characteristics in the association between 
deforestation and household labor in put inagriculture, the following household labor 
input equation is esuniate : 

I,, fILw, Offi', Tcrl, Pll, FS,Alt, I)f), 	 (3) 
where
 

Lh, household labor input, females and
 

males (hours/day); 

Lw = 	 wage labor input (hours /day); 

OffY 	 off-farm income, the sum of remittances 
and wage incomes (Rs/year); 

Tcrl 	 total cropped area 1hectares); 

PH1 	 proportion of lowland in cropped area; 

FS 	 number of resident adults in household; 

Alt -altitude (high altitude warns- I, 
others 01; and 

Df 	 deforestation (wards where time per 
trip is high - I,others - 0). 
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Total household labor input, as well as that of males arid females, is expected to 
be a function of, f>-:,t,household cropping characteristics such as total cropped area 
and proportion of hwland, both of wkhich would tend to increase labor input if the 
inconwe effect on l)b-r inptt is greater than the substitution for Iisure; second, use 
of wag.t labl of.1 which iny be expected to rtluce household laboran1d off iuIornelw_, 
input; third, ntumeher olfadllts, which would increase total and per hectare labor input;
fo'jrth, deforestation, which would reduce household labor input; and fifth, altitude. 

Result of listht ,laitenquations are given in Table Q.They confirm the negative
illpat of dk.. t'trllin)I wonien's farmn !aber innut. [ven though tnen's farm labor 
alsO appar (o,- , ly it ificant. When othersh dijocd, this rv;lult is not statisticallv sr 
hosld(hnd ,,r it>, r conlrwled for, totil household labor is rcuced more than four 
h(li-'. d i",w ! )fw jI thre hours art accounted for lvya (jecli+ne in women's 

, t: ri. K' . it,I-I.,,I-I I , "rea - - .Ut,. labor ao, .-
ac e e, f\' anl r in h rs ildicatin), ,trotig income effecti Jit.os., hoild labor 1ise, 

,lrhe w,,oltj Libor it-.a'. 'Ihis not tuI'wxpI,(ctd given Ill('
high stbsistence orientation 
,li I. Idtlv. ly hih t m children and adults. The low levels,nI linu liti, ngiino 
idln tiss aId hirl:d ]iLr p,t.cooli also contribte to th,.e results. An increase 
In illrni]t'l of anilt-, ill t hM.nlold ha> Ihiexpl tIloditive effect on household 
Ia,,I'l 1nto1dat iig, r dtittls. ,vonwn's fartim labor input is significantly higher. 

II It t ,-,tln ttl -vlslu] labr input when estimated on a perdti 
p usa ci1i!a i oitn illwvtrlln s "a'irt :.0 hou!s per wotnal andIabtr ol 
iI t litl, I,11( of .;hl ", !i Tablv 1). lbus, whilc the effect for womenIrp r an II 
I-,llol t pt )itlmlll, td ,iuinc inen ay also cut their farmnI isalk(so evideic., that li 
lab,)r Input. Il!i., o)Ilj plrtly t'f isuIlt of their involvemetIt in collection activitiestat- r 
itndi ti higir ,rt miti required in the high deforestation sites. However, the 
illJtd 'u- meubsi'itshilitvtot-n's anti wonen's activities in crop production at 
" o -I I I !,,pla'iyI lIoltI I If a role, especiallv since additional use of wage labor 
i,.
Iiinile(I
 

lb. t+,i,atanly- itiLtL indicates a somewhat smaller reduction in labor 
tinie per p 1hr- ml-t ov. between the low-altitude and high. r ar, dif(.runces 

a'Iitiode 
 sites. lb,-se differt ,s can l, iraced to the larger areas cropped, especially
in th, low altitdeareas high dthorstati(., This correlationof tilte sites. between 
dfoleslatio;I and area croppdil in the ,:ros section is likely to be due to a two-way 
camllity between the two. 

Res tlts the an increase in cropped land tends tootf tgression analysis show that 
tie ,ssociatwd ,vitli hiihtr household labor inputs, which partly offset the effect of 
diforestati,' ,ln-, Wlihtn liiquation 3 is estimated for labor input per hectare, it is 
round that dilfrestation reduicc s household labor input by about 1.9 hours per hectare 
or by about -10 pe-ctrit Ila-bl I I ). Tlhis is after controlling for the negative effect of 
11thi. atgfl croppid are;i (Ili twiiity of labor input. 

Net Change in Women's Work Load with Deforestation 
Resul s uilthe faclwoo(, equations indicaie that a 1percent increase in total collection 

time increas(es tn spetnt collecting fuelwood by 0.6 percent and decreases the amount 
of fuel consumed hy 0.3 percent. J he time required to collect one load of fuelwood 
increased by about 75 percent where deforestation wa!; high. This implies about a 45 
percent increase il the tine allocated for firewood collection. What is the implication
of this result for tie total activities surrounding collection of forest prcducts? These 
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Table 9-Effects of deforestation on input of household carm labor in hours 
per day 

Household Labor InputVariable Mean Total Females Males 

Ihours/day) 
h/tint't'
I . • -2.22 -0.,1 -1.29 

(1.4) (I2 (1.2)

Wage labor (hours/day) 
 1.3 !.11 0.74 0.38 

(2.4) (3.3) (1.2)
Offfarm income(lRs/yeir) 
 2,865 -2.881 4.501 o1 -7.01' os 
(0.2) (0.7) (0.8)


Total croped area (hectares1 2.20 
 3.40" 1.44" 2.05" 
(6.5) (5.6) (5.7)l'ropori( i o ,flowl~io incropped area 0.41 0.70 0.22 -1.06
(0.28) f0.2) (0.6)
 

Niimber o ad,lr,Itpr:ioiisehold 
 3.4 1.36 0.57 0.78*" 
(3.3) (2.8) 
 (2.8)


All itde (high , low 0) 0.50 1.47 1.54" -0.07 
f1,2) (2.6) 
 (0.1)


"il (r pr l) r fitc;lhigh l,low -0) 0.49 -4.37' -3.21" -1.14
 
(3.1) (4.8) (1.2)


I'?
*adprsh-d . .. 0.65 0.63 0.55
 

Nolws: Meams forth,dependent variables are totalhousehold labor, Q.7 hours per day; female labor, 4.6 hours per day; and male labor, 5.1 hours per day. The figures in, parentheses are tratios. 
*Significant at the 0.05 level. 
"Significarnt a[ the 0.01 level. 

products are mainly fodder and grass for animals, but over time the availability of water
would also be influenced by deforestation because the forest streams from which most
household water is obtained would eventually dry up without their forest cover.

Women's time spent collecting fuelwood, fodder, and grass for the sample house
holds was found to be 2.5 hours per person per day averaged over the year. If the response function for other forest products isassumed to be similar to that for fuelwood,one would expect that women's time spent collecting forest products would aiso increase
by 45 percent (assuming the increased requirement is evenly distributed among allhousehold members). That would lead to a daily increase in women's collection timefor these products of 1.13 hours per day. It was estimated earlier that women's fieldlabor decreased by 1.6 hours per day due to the effect of deforestation. However, since
cropped area in the high deforestation sites tends to be higher, and this contributes
to a high,.r demand for household labor, the actual fieldwork of women decreases byabout an hour. This is reflected in the cross-sectional comparison in Table 8, which
indicates a relatively small reduction in fie!dwork per person with deforestatio.i. Thtimplications of deforestation, therefore, are two-fold: first, the work load of household
members israised, and secc rid, labor input per hectare isreduced, with possible adverse
yield effects. This reduction occurs even after controlling for cropped area, as shown 
in the previous section. 
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Table 10 -- Effects of deforestation on input of household farm labor in hours 
per person per day 

Variable 


Intercept 


Wage labor (hours/day) 


Off-farm income (Rs/year) 


Total cropped area (hectarcs) 


Proportion of lowland in cropped area 


Number of adults per househ,l'd 


Altitud' (high Ilow 0; 


Time per trip for fuel lhi.h l, low -0) 


R2 (adjustedl 


Household Labor Input 
Mean Females 

... 2.05" 
(4.1) 

1.30 0.10 
(0.7) 

2,918 3.43'1 

(0.8) 
2.20 0.87-' 

(5.2) 
0.41 I.12 

(1.3) 
3.4 --0.4"* 

(3.0) 
0.50 0.49 

(1.3) 
0.49 -!.57** 

(3.6) 
. . . 0.31 

Males 

(hours/person/day) 

1.79-' 
i3.i) 

0.! 0 
(0.8) 
1.61F -05 

(0.4) 
1.07'* 

(6.9) 
0.89 

11.1) 
-0.47* 
(3.8) 
0.37 

(1.0) 
-0.79' 
(2.0) 
0.45 

Notes- The figuleir in p:iientheses ere t-ratios. Means for the dcpendent variables are female labor, 2.8 hours per 
person per day and male labor, 2.9 hours per pernon peI day. 

'Significant it the 0.05 level. 
-Significant at tie 0.01 Itvel. 

Table I I--Effects of deforestation 
in hours per hectare 

Variable 


Intercept 


Wage labor (hoo s/hectare/day) 


Off farm income Es%/ye-ir) 


Total cropped area ihectares) 


Proportion of lowland in croped area 


Number of adults per housebold 


Altitude (high , low 0) 


Tim,. per trip for fuel (high I, 'ow = 0) 


Ik2(adjusted) 


on input of household farm labor per day 

Household LIber Input
 
Mean Coefficient
 

(hours/heciare/day) 

... 3.27'' 
(5.26) 

0.57 1.08* 
(3.0) 

2,865 6.19 z 06 
(0.1) 

2.20 -0.18 
(1.2) 

0.41 0.63 
(0.63) 

3.4 0.41 ** 

(2.7) 
0.50 0.57 

(1.2) 
0.49 -1.86 *' 

(3.6) 
. . . 0.18 

Notes: The mean for the dependent variable Is 4.5 hours per hectare per day. The numbers in parentheses are 
t-ratios. 

"Significant at the 0.01 level. 
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5 
AGRICULTURAL PRODUCTION 
CHARACTERISTICS 

Implications of Deforestation for Production 
What are the consequences lor producton of increasing the demand on women's 

time of collection activities' Not only does their total work load increase, but time 
spent on directly productive activities is reduced. This could have adverse consequences 
on income, prininly fronm agricuitural production. 

The previous sect ion coil firmed that household labor input, and especially the
women's labor comlponent of time spent in farming on a hotisehold and per-person
basis, declines with a higher degree of deforestation, as reflected in the time per trip
for fuel collection. At the same time. men's labor input also decreases. This could be 
due at least in part to lack of perfect substitutability between women's and men's labor.
Detailed st iles of time allocation from Nepal suggest that there are some activities 
for which sexual division of labor is more rigid than for others. Agricultural activities
described as being ,jlmhost exclusively carried out by women are seed selection, weeding,
and application of organ c niannires.2 ". If the extent to which men's labor can be
substituted for women's is limited, then reduction in vomen's labor could also reduce 
nu's labor if men inust wait for women to complete their tasks. Ciher contributing

factors may be more time spent by men on livestock grazing and increased seasonal 
migration by men. 

The extent of this decline in agricultural labor is gteater when controlling for
cropped area in the regression analysis than in the cross-sectional comparisons. This
is partfy explaiit. d by the larger amount of area cropped at higher deforestation sites,
ad :t is especially pronounced for the lowland sites. Inese larger !and areas are 
consistent with the central thesis that excessive land clearing contributes to deforesta
lion. An increase in cropped land is found to have a strong income effect on labor
input. An increase of I hectare in cropped area increased household labor by 3.5 hours 
per day, women's labor by I.4 hours per day, and men's labor by 2. I hours per day 
(Table Q).

In sur, highi deforestation sites have greater demand for labor both for collection 
activities and for agricultural labor. This is reflected in a significantly larger household 
size and a lower number of permanent 3nd seasonal migrants from these sites. The 
possible long-term demographic implication of this kind of response to deforestation,
whir not possible to explore in this report, should be examined further. Labor input 
per hectare is ,ignificantly lower in thc high deforestatior -iles, and both female and
male 1,bor are reduced when cropped area and proportion of lowland cropped are 
controlled for. 

What are the implications for agricultural production? The production response to
these reductions in labor input isindicated by the factor shares and the marginal 

21 Bina Priadhan, te Nevwar I'ornen o iilu,v,1. 2, 1r)t ir( t he ., .[a t'ol n ,nNelal l] VI at hma;du:
( enitrufor Economic l)vCL-Ipmenl and Adrinditraiion, Iribhivan Universiy, I081; and Sidny Schuler,7he Women j lar,,aon,vol. 2, parn 5 of Ih .1tat Os itusl/ 'nmfNe al( Kathn tandu:Centre for IAloiHunic 
Development and Atm inistration, Iritihuvat Uni''eisity, 1081ii. 
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product of labor. Women's labor is primarily influenced by deforestation, but the degree 
of substitutability between men's and women's labor influences the reduction in men's 
labor. These issues are examined in the next section. 

Significance of Labor to Agricultural Production 
The main crops jrown in the, study area are wheat, early paddy, and paddy for 

iowlaind plots, and maize and rigi (finger mille t)for upland plots. A small proportion 
of maize is olanted on low!andi plots Mustard anId blackgram are also grown, and both 
provide eni dietary iugred ie s Product ion data recorded for each crop were area; 
labor input ill days. by hoaIsehold and by wage labor of men, women, and children; 
days of aniInal labor used illcrop proauction; purchase,! fci ilizer use; and output. 
Aggregate observations for each crop are given in '[able 12. Levels of tabar input and 
yields for cereals are within tile raiug.' expected for hill regions.Te'T"elds for both 
mustard and blackgrant are an average substantially ,ower than expccted, and the 
variation in their yields is also very high. This would indicate either extreme riskiness 
inproduction of these crops or soire underlying proble, in reporting. The ratio of 
output to total lbor days,, indicaijng the average product of labor, is nighest for early 
paddy at 7.7 kilograms ;ad lowest for blackgrarn at 1.2 kilogiamns. 

In orocr to estimate th, marginal product of land, human labor, ard animal labor 
in the pro)duction of eac crop, translog or specific production functions are used. In 
the first equation, an interaction term for aggregate labor input and area is included 
to test wheth,t the effects of each are influenced by the level of the other. This is used 
iatem t,,determ iln( the factor shares and marginal products for small and large farms. 
The equation i; 

l.ogP f(LogA, Logl., .oglv, ILogA Iogf.,), (4) 
where 

P - crp output fin kilog,ramsl, 

A crop area, 
L, total humaI labor inpIlut (in (lays 

of family and hired labor , and 

Lv animal days sed. 

Next, the marginal product of men's and women's labor input in crop production 
is tested. This is considered important for two reasons. First, there is reason to expect, 
given the nature of sexual division of labor in Nepal, that there may not be perfect 
substitutability between men's and women':; labor. Second, it has been documented 
that women carry nearly the entire work load for fuel, fodder, grass, and water collection 
as well as food processing and cooking. So if "women's tasks" in crop production are 
not easily assumable by men, then it would indicate that, in order to increase agricultural 
productivity, an inprovenient in productivity of women's tasks in nonaricultural activ
ities may also be essential to increase agricultural production. 

To test the homogeneity between men's labor and women's labor, the production 
function is tested to see if itis separable into these subaggregates. Separability implies 

uItur,I Pl I ',I .,(:el,.i,NepI,A c (),,(t I AN p l: t-rodg ir. n Aarkr'ing and Price Polioy Study. 
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o Table 12-Basic crop production data, 1982/83 

Labor UseNumber of HouseholdCultivating Wage
Laoor AverageCrop Households Area Labor TotalYields Men Women Ferilizer Production/Men Women Labor Ox-da-ys UseJ Labor DayIN I18i !hectare .; na.hk i ogr a mr e ta ehectare days/hecta, edays, 

hectare) 'kiIogram (kilogram/
Wheat hetare-00.4, ]abordavIi.008 78 82Maize 113 0.(0 12 5 !77 0 112.4.83 77 5.7Early paddy 54 82 1 10 86 280.40 1.751 !08 103 8 .. 4Paddy 228Q7 .o7 1,863 105 105 23 •. 7.7Ragi 92 .7 11 318 070.50 055 5.9111 102Mustard 7 1 2q38 0.18 263 46 50 I ... 3.3Blackgram 53 15 10 11100.40 210 54 71 23 

74 . 2.020 14 53 . . 1.2 
Source: Nepa!, Agricuitural Projects Service Center; the Food and Agriculture Organization of the United Nadons; and International Foc.d Policy Research Institute,"Nepal Energy and Nutrition Survey, 1982,'/83," W-stern Region, Nepal.Note: The ellipses indicate a nil o, negligible amount. 



that marginal rates of substitution between pairs of factors in the separated group are 
independent of the levels of factors outside that group.31 In this case, the subaggregates 
are men's (L,) and womn's (L,) laber, and area is used as the fact, outside the group.
If the true production function is weakly separable into L, aid L, and the separable
form of a translog fhictioi, is inte'preted as an exact production function used as a 
Cobb-Douglas functiolr of translo, subagoregates, then 

Li' fLnf ilal,,,lnLl, lnA . ., 	 (5) 

where L, is tile aggregate labor input. For f lol. , LnA) to be linear in Lnll and LnA 
only, then it has to be shown that [.il is quadratic in Lnl.,,, and l.nL For the argument 
-.f separability, that is, the,(homogeneity of men's and women's labor, to hold, the 
constraints to ipply are 

In I LnA lrl.f, lnA 0. (6) 
It is assumed that production is a linear function of both land and labor, with a declining
marginal product for both. The coefficients for the squared terms are therefore set 
eJqtual to 0. The equation estimaled is 

LiPl f(l.A, L.1.1,, lol HA, I.lnA, ln.), (7) 

where L, is men's labor input fo the crop (in days of family arid hired labor), and Lf 
is women's iabor input for the crop. 

Results from these,, three eqiuations -re u:ed to calculate the marginal products and 
factor shares fo, each input at is mean value in use. These are shown in 'Fables 13,
14, and 15. The maii observations from these tables are as follows: 
1. 'fhe production !response oI labor is consistently significant, and it. factor share is 

higher than that for land for all crops except early paddy. Also, the ma-ginal product
value for most crops is ( qual to or greater than the prevailing wage -ates, indicating
that despite the small size of average holdings, hil agri.:ulture does riot represent a 
labor surplus situation, and labor is a significant constraint in the production of most 
crops grown. 

2. 	Wheat and paddy have he h, b,hest margina! produLts with increasing labor input.
These are predominantly lowland crop.s. The upland crops, maize and ragi, have a 
lower marginal productivity of labor. A comparison with local wage rates-Rs 8.00 
per day for men and Rs S.00 for women---suggests that wages are comparable t', 
the marginal product of labor for maize and ragi, but are lower than those for wheat 
and paddy if rice is priced at Ps 5.00 ncr kilogram and wheat, ragi, arid maize at 
Rs 3.00 per kilogram. 

3. 	 The marginal product of 	men's and wonoen's labor is found to be' independently
significant for all crops except early paddy, often with differient marginal products.
The separability test indicates that except for the dry-season crops, whea, and mus
tard, men's and woiien's labor are weakly separable, that is, they have different 
marginal rates of substitution with land. This suggests that, at least for some crops,
there is little justificatior, for aggregating men's and women's labor. 

1 Mic,.ael Denny and Melvyn Fuss, "The tise of Approximation Analysis to Test tor Sepdrability and the 
Existeoce of Consistent Aggregates," American Economic Review 67 (June 1977): 404-418. 
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Table 13-Production functions by crop, 1982/83 

Crop Intercept LArea Total 
LLabor 

Men's Women's Total 

LArea - LLabor 

Men's Women's 
LAnimal 

Labor N 
R2 

(Adjusted) 

Wheat 
Equation t4; 

Equation (7) 

3.834 

4.032 

0.525 
(1.44) 

0.78' 

0.521" 
12.821 

... 

. ... 

0.37' -0.014 

-0.081 
i-0.86) 

... 

... 

0.116* 

... 

-0.320' 

-0.033 
(0.62) 

-0.002 

46 

46 

0.59 

0.64 

Early paddy
Equation (41 5.284 

12.901 

0.800 0.515 

(2.13) 

... 

I-0.14) 

... -0.018 

(2.03) 

... 

(-3.72) 

... 

(-0.04) 

0.028 54 0.56 

Equation 17p 5.3o0 
11.40) 

0.708 

(1.60) 

... 0.454 -0.053 

(-0.13) 

... 0.020 -0.027 

(0.30) 

0.026 54 0.56 

Maize 
Equation 4) 3.000 

(!.421 

-0.020 0.393* 

(1.43) 

. .. 

(-0.35) 

... 0.047 

(0.I11 

... 

(-0.18) 

... 

(0.26) 

0.326* 112 0.62 

Equation (71 4.453 
1-0.081 

0.153 

12.53) 

... 0.031 0.193* 

(0.63) 

... 0.040 -0.024 

(2.54) 

0.421' 112 0.65 

Ragi
Equation 141 

Equation (7) 

Paddy
Equation 4) 

Equation (71 

Blackgram
Equation (4) 

Equation (7) 

Mustard 

2.802 

3.536 

3.64e 

4.039 

-1.733 

-0.855 

10.731 

0.700' 
12.71) 

0.723* 
12.57) 

0.340 
(1.40) 

0.353t 
(1.68) 

-0.49 

(-1.27) 

-0.46 
(-1.28) 

0.017* 
15.62) 

... 

0.638' 
(4.63) 

... 

1.02' 
12.15) 

... 

(0.20) 

... 

0.400' 
(2.00) 

. .. 

0.455" 
(3.15) 

... 

0.10 
(0.10) 

(2.25) 

... 

0.151 
(0.77) 

... 

0.175 
(1.09) 

... 

0.83 
(0.93) 

-0.171 
(-2.71) 

... 

0.1010 
(0.19) 

... 

-0.01 
(-0.15) 

... 

(0.511 

... 

0.000 
(0.01 

... 

-0.119 
(-1.01) 

... 

-0.25 
(-0.40) 

(-0.251 

... 

-0.167 
(-1.10) 

... 

0.147 
(1.11) 

... 

0.23 
(0.46) 

(3.33) 

O.OGIt 
(1.97) 

0.057t 
(1.79) 

0.095 
(0.47) 

0.055 
(0.57) 

0.28 

(0.70) 

0.33 
(0.77) 

92 

92 

97 

97 

52 

52 

0.67 

0.66 

0.79 

0.79 

0.47 

0.46 

Equation (4) 1.364 0.23 
(0.73) 

0.43 
(1.21) 

... ... -0.002 
(-0.02) 

..... 0.51' 
(2.04) 

37 0.62 

Equation (7) 2.210 0.32 
(1.49) 

... 1.35' 
(3.62) 

-1.14' 
(-2.55) 

0.58* 
(3.37) 

-0.57' 
(-3.41) 

0.53' 
(2.27) 

36 0.74 

Notes: Equation (4) is LogP = f(LogA, LogL,, LogLv, LogALogL), where P is crop output, A is crop area, L, is total human labor input, and Lv is animal daysused. Equation (7) is LnP = f(LnA, LnLm, LnLf, LnL- LnA, LnL,- LnA, LnL,), where L is men's labor input for the crop and L, is women's labor input 
for the crop. 

*Significant at the 0.05 level. tSignificant at the 0.10 level. 



Table 14-Marginal products in kilograms of primaryfactors for total sample, 
1982/83 

Total Days of Labor Days of 
Crop Area Men's Women's Both Animal Labor 

(hectares) 

Wheat
 
Equation (4) 242.2' .. 4.5 -2.6
 
Equation (7) 242.2 2.5 7.4 ... 0.0
 

Early paddy
 
Equation (4) 1,259. I ... .. 3.7 2.-V
 

' Equation (7) 1,311V.6 7.3 1. 7 ... 2.4, 
Paddy
 

Equation (4) 719.5' .. ... 3.8 1.5a
 
Equation (7) 738.0 20.6 0.1 ... 1.8a
 

Blackgram
 
Equation (4) -.634.9 ... ... 0.9 1.0
 
Equation (7) --57.3 0.9 0.8 ... 1.2
 

Maize
 
Equation (4) 220.7' ... ... I 12.4
 
Equation (7) 302.0' -0.7 a 2.4 . .. 15.7
 

Ragi
 
Equation (4) 52.8 ... ... 2.5 2.0
 
Equation (7) 79.2 3.0 1.a . .. 2.0
 

Mustard
 
Equation (4) 30.8 ... ... 0.8 2.1
 
Equation (7) 44.2 0.2 0.5 ... 2.1
 

Source: Nepal, Agricultural Projects Service Center; the Food and Agriculture Organization of the United Nations; 
and International Food Policy Research Institute, "Nepal Energy and Nutrition Survey, 1982/83," Western 
Region, Nepal. 

Notes: 	 Equaz!on (4) is LogP f(logA, LogLt, LogLv, LogALogl. I, where P is crop output, A is crop area, L is 
total human labor input, and l.v is aninal days used. Equation (7) is i.nP- f(LnA, l.nL , I.nL , LnL. LntA, 
LnL1 . LnA Lnl. ), where L is men's labor input for the crop and L is women's labor input for th crop. 
The ellipses ndicate a nil or negligible amount. 

These figures are tnarginal; they are not based on any significant coefficients. 

4. The marginal product of women's labor is found to be substantially higher than that 
of men's labor for wheat, mai7e, and mustard. It should be noted that these are all 
dry-season crops--a time when there could also be increased competition from fuel 
and other collection activities, all of which are performed mainly by women. 

5. For the paddy crop, men's labor input is th(, main constraint. For ragi, the other 
main wet-season crop, men's and women's labor is equally important. For wet-season 
crops, it is possible that woumen's labor may be more readily available because the 
burden of collection activities is reduced. 

6. 	Among the cereal crops, aniiial labor is a significant constraint only in maize produc
tion. Incremental use of animal labor is also indicated as beneficial for production 
of both mustard and blackgrarn. This finding, however, cannot be seen as conclusive 
and needs to be investigated further. 

High factor shaes for labor and the significantly positive marginal product for labor 
found in the above analysis point to labor input as a constraint in agricultural production. 
This is despite the low levels of improved technological inputs used and the widespread 
perception of hill agriculture in Nepal as being labor surplus. Factor shares and marginal 
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Table 15-Factor shares of land, labor, and livestock in crop production,
total sample, 1982/83 

Total Days of Labor Days of
Crop 	 Area Men's Women's Both Animal Labor 

{hectares) 
Wheat 
Equation (4) 0.24' ... 0.63 -0.03'Equation (7) 0.24 0.20 0.45 ... 0.004 

Early paddy
Equation (4) 0.72 ' ... ... 0.4 1 0.03'Equation (7) 0.75 0.42 -0.09 ... 0.03a 

Paddy
Equation (4) 0.39 ... 0.63 0.05aEquation (7) 0.40 0.55 o.053 ... 0.06 

Blackgram"
Equation (4) -0.52 ... 1.04 0.28Equation (7) -0.50 0.45 0.48 ... 0.33 

Maize 
Equation )4) 0.1 Q, -• 
 0.36 0.33Equation (7) 0.26' -0 06' 0.20 ... 0.42
 

Ragi

Equadon (4) 0.06 ... 0.80 0.06Equation (7) 0.09 0.41 0.34a ... 0.06 

Mustard 
Equation (4) 0.23 . ... 0.43 0.51Equation (7) 0.33 0.05 0.14 ... 0.53 

Source: 	Nepal, Agricultural Projects Service Center; the Food and Agriculture Organization of the United Natlons;and International Food I'olic- Research Institute, "Nepal Energy and Nutrition Survey, 1982/83," Western 
Region, 	Nepal.

Notes: 	 Equation (4) is logl f(l.ogA, Logl., Logl.v, l.ogA[.ogL(,) where P Is crop output, A is crop area, L,istotal human labor input, ,nd Lv is animal days used. Equation (7) is LnP f(LnA, LnL . Lnl. , LnL LnA,ILnl, LnA, Lnt. .,where L is men's labor input for the crop and I.is woenslaborlnpt'ortilecrop'
These factor shares are not base1 on any significant coefficients. 

products were also calculated for small and large farms and were found to be similar inthe present specification (Table 16). Sample sizes were too small for separate estimations.
The results of this analysis in conjunction with the earlier results on the reallocation

of household labor with deforestation provide evidence of a labor constraint and of a
declining aggregate productivity in agriculture resulting from reductions in labor input.
This is further confirmed in this study by the significantly lower yield for the dry-seasoncrops in the high deforestation sites (Table 17). The results also suggest that, first, adverse
effects of deforestation on agricultural productivity will be relatively more pronounced onthe smaller farms; second, introduction of improved agricultural technologies that require
higher labor input may be problematic on smaller farms unless improvements in laborproductivity are accessible for other essential tasks being performed by household members;
and third, if improvements in agricultural labor productivity are possible, there is lesslikely to be apush for expanding area under cultivation than thore would be in a labor-surplus
situation. 
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Table 16--Characteristics of crop production on large and small farms, by cropped area, 1982/83 

Numberof
Households LaborUse

Household Labor Wage Labor Total Aimal 
Marginal

FactorShare 
marginal
Product 

Crop Cultivating Area Yield Men Women Men Women Labor Labor Fertilizer Land Labor Land Labor 

Smaller farms 
Wheat 
Maize 
Earlypaddy
Ragi 
Paddy 

25 
56 
16 
52 
41 

(hecares) 

0.18 
0.39 
0.24 
0.28 
0.28 

IKilograms/ 
hectare) 

1,209 
1,169 
1,679 

856 
2,024 

94 
72 
86 

115 
170 

(days/hectare) 

. o 11 
91 21 

101 6 
l6Q 9 
10o 38 

5 
9 
6 

11 
12 

(days/ (kilograms/ 
hectare) hectare) 

226 4 
193 25 
199 20 
304 1Q 
328 62 

(kilograms/ 
hectare) 

152 
... 
... 
... 
... 

(kilograms/ 
day) 

0.26 0.09 
0.1lo 0.34 
0.74 0.54 
0.12 0.87 
0.38 0.62 

(Kg! 
hectare) 

244 
138 
997 

74 
637 

(Kg! 
day) 

3.26 
1.86 
4.19 
2.2C 
3.48 

Larger farms
Wheat 
Maize 
Earlypaddy 
Ragi 
Paddy 

28 
57 
38 
52 
56 

0.52 
0.92 
0.46 
0.66 
0.96 

831 
1,198 
1,782 
1,071 
1,745 

65 
92 

117 
124 
161 

67 
83 

104 
165 
103 

18 
13 
Q 
5 

37 

6 
13 
10 

4 
II 

150 
201 
239 
299 
311 

12 
32 
24 
35 
70 

E2 
... 
... 
... 
... 

0.22 
0.20 
0.73 
0.01 
0.39 

0.61 
0.38 
0.54 
0.77 
0.64 

145 
174 
857 
67 

602 

3.14 
2.02 
3.55 
2.30 
3.66 

Source: Nepal, Agricultural Projects Service Center; the Food and Ag7iculture Organization of the United N ions; and International Food Policy Research Institute,
"Nepal Energy! and Nutrition Sur-;ey, 1982/83," Western Region, Nepal.

Notes: Total cropped area for smaller farms is less than 1.10 hectares. The ellipses indicate a nil or negligible amount. 

Table 17--Crop yields by degree of deforestation, for lowland and highland 
sites combined, 1982/83 

Lo',v High 

Crop Defores tedon Deforestation 

(kilograms/hectare) 

Paddy 1,8(2 1,909
Pagi 1,009 907 
Wheat 1,2f5 754" 
Maize 1,3t 998t 

Source: Nepal, Agricultural Projccts Service Center; the Food and Agriculture Organization of the United Nations;
and International Food Policy Ress!arch Institute, "Nepal Energy and Nutrition Survey, 1982/83," Western 
Region, Nepal. 

*Significant at the 0.05 level. 
"Significant at the 0.10 level. 



6 
HOUSEHOLD FOOD CONSUMPTION
 
AND NUTRITION
 

Relationship Between Income and Food Consumption 
In addition to a general description of patterns of consumpticn and associated 

characteristics of income and expenditure in the study area, two aspects of food con
sumption are examined. Firm , levels of calorie intake12 are analyzed as a function of 
income, agricultural production, time allocation patterns for women, and quantity of 
fuelwood used. Then cereal composition of the diet and the possible implications of 
deforestation on it are analyzed, using a twa-step approach. First, the effect of quantity
of fuelwr,od used on cooking time is examined. (Thet, was no variation in the type of 
stove use(d in the sample, and cooking time includes all time spent in food preparatici.) 
Second, cooking tine is incorporated into an equation to explain the ratio of rice to 
total calories in the diet. 

Rice and maie are the chief dietary staples, with rice consumption expenditure
rising rapidly with income (Figure 8).,3 Ragi has a smaller though relatively constant 
place in the diet. Wheat is consumed in negligible amounts and is largely produced
for sale or for wage payments. Expenditures on other foods also increase with income, 
but not as rapidly as those for rice. 

Home-produced items contribute greatly to the household's food basket. Surpris
ingly, the reported value of purchased foods does not appear to increase much as per
capita income rises, but home-produced consuiption does. Milk, milk products, and 
eggs constitute the major part of noncereal food expenditures in home-produced consump
tion. Total cereal consumption and home-produced cereal consumption are virtually 
identical. 

Allocation of total income to food shows the expected pattern of gradually declining
proportions, commonly referred to as F.ngel's l.aw (Figure Q). An inflection point occurs 
at the second income decile, which is a phenomenon that has been observed in other 
low-income countries.3 " This is shown by a rising proportion of income spent on food 
at very low income levels, nefore it starts to decline as expected. This occurs oniy in 
a seriously deprived population, in which practically all income increments are spent 
on food. It is hypothesized that there are essential nonfood fixed costs that must be 
incurred even at the lowest income levels, and these prevent a higher proportion of 
income being spent on food. The proportion of income spent on food rises from about 
72 percent in the first income decile to more than 90 percent in the second income 
decile, before declining to about 40 percent for the highest income decile. 

Cash expenditures for food are a much larger share of income at lower income 
levels, and the share is reduced as incomes rise. However, nonmarket value ofconsump

32All calories referred to in this report are kilocalories. 
3 Rice Con.sunptior expenditu re refers tothe totavalue ot food in thediet, purchased and hone produced.

3 Neville Edit isinghe and R.M. K. Ranaake, "A 'relininnary Analysis of the Deiertninants of Nutritional 
Welfare in Sri Lanka," International Food Policy Research Institute, Washington, D.C., January 1984 
(inimeographed I. 
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Figure 8-Value of major food items in the diet by annual income per capita 
Annual Value of [o Iml 
(Rs/capital 
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lionr illrt t'ltiull 10 total iflCio. t11g1c li1' l smepttern ats did total food 

Nonlfood e~xpindfitres shuss' anlinrn poitern inl which wage paymnents clearly
becomle the , inceain expe(ndituire itemin ii eaitegory F~ire I 0). This reflects 
the relatiVely S111,1I amoun111t of other nonfood expeniditures. incuirred, given thle limlited 
uise of wage-Limlao(it cIrgate. This obstirvation aganrphaiies thle lab~or constraint 
fa-ced by tin-se, houlsehlolds, wheire art increase inl hotiscbold labor in 1rodluctiott is 
parallebed by xn inicrease inl Yti'd labor uIse. 

(oltsnptin reported l individul. food items is converted Ito dietary calories. 
The' flnil al laverage capita Consu fliptil ist 2,1 37 calorie,). Thedaily p-er 5 (?t inlted at 
distribtwion by in-ome. (ofcaloric consumpl-tion is shown1 inl Figure IL 

l~Fili) fte cwIntr'ibltioil (d the nioam incoil farmi produiction remitsources, 111(1 
lances, is e-xamfTine(d Figure11 12 1.Tlhmiglr the absolute valuecs of both r('mlittances and 
farml prIodonnlon ri vithl income, the( raItio of farmIl 0 wdou--ction to total incomi'. is 

hitl 1imtiiO Mfoom &rIilritow i rl 1 Itt t)I arilounis rt'torludty ket for Itoine consumption for altt 
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Figure 9-Proportion of income spent on food by annual income per capita 

Ratio of Annual 
Expenditure to Incnw 

0.0 

0.8 Numbers indicate income decilcs. 

Total value offoud 
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Source: Based on data collected by N,.il, Agriultiril I'rite.l 5vrvice ( wr l [I. id Agriculture (Organiza
lion of the United Nations; ind the Itt,rmatlonil Food l'ii y kk-,',irth Iilsiuit, "Nepal Energy and 
Nutrition Surve,, 02,' , 3." W t rn P- ,un, Nvp,. 

calcillatcd to h 11)(111t ()0 prcrett for diflerent i;icome levls, land the proportion of 
reniftancis vari(-, hrun dbotl 20 percent of incofle at tht lower income levels to 
about 10 percL-nt tir thw lmiddle iticoiie group and 10 percent for the highest income 
group, with n10pet titl Irird. 

Links Between Deforestation, Diet Composition, 
and Intaku 

The effects of (l-eitatio on collection time for fuelwood and, by inference, other 
essential fores.t product", anr(d the possible effects on agricultural production via a 
substitution of produ.ction time for collection time hae already been exanined. Here,
these effects of deforestation are ixtended to see if they also affect household food 
consumption and it composition. giure 13 show:; the pathways by which sucl effects 
might occur. 

There ate s;evcr,al simultaneowuly (ccurring niechanisnis by which deforestation 
can be cxpecred t 1ive a direct effect on dietary ititake and composition (the indicator 
of dietary coumptoi it usAd her is the ratio of rice calories to total cereal calories in 
the diet). 
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Figure 10-Nonfood expenditures by annual income per capita 
Annual Expenditure
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loni ol ilb., 1I lh'd Natll ; p0 livi lt iriiitionial lood Policy Rl. airch Institutc, "Nepal Energy and 
Nutii onI tjyvw'v, N 8,2 0,," 1N,,t,h'rnl Pc ioii, NpA]. 

As sl tvi c rhi, hot. sholds sc ](ss ftewootd a"s lheir time costs rise. The higher 
collection tito,er,,rtduce the tifm. availabl to spend on food preparation and cooking, 
which ill turn ittay itffltulice both the ariount of food con.,nued and diet comnposition.16 
While high.r luclvod constnption is likely to be associated with higher cooking 
timi, hi:her collection times tiiaj reduce cooking tine. The net effect of deforestation 
woli lhei(Ii he, to redouce cooking tinie, b'ca us- defortstation both reduces fuelwood 

M spent in collection activities., To tile extent that diets are1"t-, Old iicease(s time 
ilfflonced by the time, spent in the kitchen, both qualitative and quantitative aspects 
of the diet would he r(i ,vant in the analysis. If fu(lwood shortage affects the composition 
of the diet, it ,vooihd beu ntdiatcd by differences in cooking tiime for different products 
O[ coMl fdiies, iivel no chang( in the cooking technologies available. Also, if additional 
tille ot colleciit) activiti s with deforestation reduces timie available for cooking, the 
amoont of food being con:iMMItod may alsIO be reduced. 

[hi', t i -tr 'oiowt fir Mi xi,( in ,tr,,arr[vn,, "(ht'e in [)omestic Fuel con.si, ption in Central 
Mexico a0t(1x (I,.;iuo to trlplrp lvic ardt Nutrilion," workiryg paper prepared fcr World Em. iment 
Resarclh Porgrarmn, luiniritohial labiur ()irgiain, Geneva, 108(, and Elizabeth Cecelski, "'The Rural 
Energy CrIsi,, Women'seWink, and Kitotly Welfarv: Perpctives and Approaches to Action," working paper 
prepared for World l~iployment Reetrch Programme, Internaiional Labour Organisation, Geneva, 1084. 
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Figure Il-Estimated calories available by annual income per capita 
Calories/Capita/ hay 
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Source: 	Based on data collected by Nepal, Agricultural Projects Service (C .ter: (he Iood and Agriculture O;rganiza
tion of the United Nations; ind the lrntrn:lional Food Policy Risearct) Institute, -Nepal Lnergv and
Nutritic-n Surey, 1982/813," Weslrn RegRon, Nepal. 

Also, with deforestation, the increased rime spent in collecting fuelwood and other
foest products, such as fodder grass,a t]d may reduce the time spent on agricultural
production, thereby reducing income from agriculture. This would have adirect adverse 
effect oti food cotsui mptio.. 

Cereal Composition in the Diet 
Although inaize anl rice art, the two ttai n sources of calories in this region, thehoosholds in the st tiy have, ati overwhelminig preference for rice. More than any

ither food, rice consunmpoti valeti increases rapidly with incotie. Rice preparation,
however, requires longer cooking time than other cereals. If advancing deforestation 
rneans that mote time must be allocated to collecting fuelwood, it ishypothesized that 
cooking time will dccreas, and, as a result, the atnount of ttce consumed will be 
reduced relative to other cereals. 

The roultivariate analysis consists of two models: a cooking time function that
includes independet variabt ls relating to cdeforestation--amount of fielwood used
and total time spent in its collection, plus houselhold characteristics--and a diet composi
tior. functiott that includes the independent variable, total cooking time. The functional 
lorto of the fiist imodel is 

50 



Figure 12--Sources of income by annual income per capita 
Annual Incoome Per Capita 
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Source: 	 Based on data collhcted by Nepal, Agricoltu -alProjects Service Cent'or; thc Food and Agr iculture Organiza.
tion ofthe tnited Nations; and the Inteitnational Food Policy Research Institute, "Nepal Energy and 
Nutrition Survey, IQ82/13," Westeun Regi m Nepal. 

C - f(L, T, H, A, AR, D1), WR), 	 (8) 
where 

C = total cooking and food preparation time per day, 
1, = total 20-kilogram ledd of fuelwood consumed 

peryear, 
T - total number of eight-hour days spent on fuel

wood collection per capita per year, 
H household size, 

cA 	 livestock units, 

AR 	 farm size dummy (farm in larger half of farms = I), 
DP -	 ratio of children to adults, and 

WR 	 ratio of womet's fa, .alabor time to total farm 
labor time. 

The results in Table 18 indicate that cooking time is positively associated with 

fuelwood consumption and negatively associated with fuelwood collection time per 
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Figure 13-Links between deforestation and dietary intake 
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Source: 15ased on data collected by Nepa , Agrito ral Projects Service Center; the Food and Agriculture Organiza.lion of the United Nations; and the lniern;,tional locou Policy Research Institute, "Nepal Ene:-jy and
Nutrition Survey, 182/83," Western Region, Nepal. 

capita. The coeff!cients ofiioh these independent variables are significant. The resultsindicate that the addittonal time necessary for the collection of fuelwood has a negativeeffect on time for cooling, after controlling for the other variables in the equation. Itis also likely thai c.oking time may be negatively affected by time spent on otheractivities, such aS fuel, fodder, and water collection, that increase with deforestation 
and place additional burdens on women's time.

Assuming that increasing levels of deforestation decrease time allocated to cooking,a diet composition function is estimated to determine the effect of cooking time oncomposition of cereal consumption. The functional form of this model is 

RRICE = f(C, DP, Y, RAR, WR, H), (9) 
where 

RRICE = ratio of calories from rice to calor
ies from other cereals, 

Y = total income per capita, and 
RAR = ratio of lowland area to total area. 
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Table 18-Effects of fuelwood use on cooking time 

CookingTime CookingTime
 
Variable (Model I) (Model 2)
 

fminutes/day) 

Intercept 211.11 222.85 

Total loads of fu vwood per year 0.13* 0.13*
 
(20kilograin Iaols) (2.10) (2.12)
 

"[inespent on fulwood collection -0.09 ... 
(-1.18) 

ThnTe spent oe, capita On fuelwood ... -0.69t
 
collecton (-1.71)
 

Shusf(hohlolwe 3.08* 2.35
 
(2.15) (1.24)
 

I ivesiock unit% 1.82t 1.72t
 
11.73) (1.68)
 

!)I rnl seitl -5.04
ly ft fart -4.53 

(--0.50) (-0.5t)
 

Age drpendenCy (children/adults) --4.52 -5.04
 
(-0.43) (-0.49)
 

Ratioof women's farm labor to --27.11 ---25.04
 
totalfarm labor (-0.84) (-0.76)
 

R Iaijuisted) 0.27 0.2f 

Notc,: i:ooking tifme includes all time spent in food preparation. Figures ii' parehlIeses are tvales. Ellipses 
indic.it: vlriables that are not included itt the equation. 

'tiYpilicant illhe 0.05 level. 
f i,3ii 
mtat Ihr ().1I0 lewd]. 

The results of the regression procedure show that additional anlounts of cooking 
time across income groups significantly increase the ratio of rice calories to other 
calories (Table IN). In addition, the variables of child dependency, income per capita, 
and the ratio of lowland area to lotal area have significantly positive associations with 
the dependent variable, while the iatio of worren's farm Iime to total farm time has 
a significantly negative relationship. 

Taken together, the results of lhe Iwo models above indicate that there is an indirect 
relationship between deforestation an(d diet composition. 

Dietary Calories 
Food consumption behavior in terms of total intake of calories is analyzed in this 

study to ,ee if il is affected by changes in household income, its composition, adult 
literacy, and cooking time. Even though caloric intake is made tip of a variety of foods, 
the demand for which can be altered by a change in income, the net effect is reflected 
in caloric or protein levels. Energy is a basic dietary requirement, a deficiency of which 
is fell as lunger. Therefore, to some extent, it may be said that peopie do purchase 
food for its calories, more perhaps than for any food component other than "taste," 
which is largely undefinable.37 

I; llowarth B iis. Agricuilral Model Plhilippines lieriifying in"Al Sc-tar fiotite Localized Shortfalls 
(ousehhold FnoiS-cur ilyrd t:wvafriag Policy Options lsitng )ata tron Oingoing Ouarterly Surveys," a 
paper presented at i%vrksiopOf thlInietntional Food Policy Research Institute-Food Studies Group, 
()xord, lnlani, lily 7.), I f87. 
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Table 19--Effects of cooking time on cereal comDosition of the diet 

Ratio of Rice Calories 
Variable to Cereal Calories 

Intercpt 0.0 1
 
:ooking lttle 
 0,003 t 

(1.80) 

Age dependency 0.Ot 
(1.70) 

Ircome per capita 0.00005 
(3.37) 

Rati i)f lowland area to .55'
 
total area 
 (5,58) 

Ratio of wol ,oISfanti labor -0.54*
 
t , total farm labor (--3.18
 

Ilousehofd sie 
 0.01 
(1.34) 

Ik adjust d 1 0.48 

Notes: Cuoking tiue ilicludcs all tinic spent in tood preptratiot. P.41.1ef, in parentheses are t values. 
'Signiticanr itthe 0.05 lvcl. 
ISignificantt it 0.)0 level. 

ihere has been much thate int the ilelalre 01 the size of the caloric response 
to income." It lien obhs erved that lower itncotme households mid those with gen
erally calori( leficietnt diet, hwv e higher income elasticity for caloric in-ake than the 
rest of the populhltinm. Nvrthhelcss, incorne ektsticities lor mre eXC-ensive foods are 
higilerthllh osi, fo1 cloti('S ev to Iho hse.- households. It tth.'r wor.:;, people are 
likely lit spend iniclra0:! i0)0li on lot, uxpen.',ive fowl thflt in largtcr (ianltities
of high calolic It. ppt:tijg h.ods. Ruiral itfiscllolds, which g(cterally Cxpendbit )j)-
tltlo-( Cive)g , tfd tht'relhtC h Il,(le rtqtlilV,,tlil:; than tfrl)Ill hoilil5(hl(ds do, also 
havc a lifdiwr level olt! aloric Jlit,e and a hi)her ifco;ne ('hllicity l(or calories at all 
levels, of intakc ind incICes fil m their iIurban coilliterrIls. lhtjsc fidiligs Suggest
that, whilh houshohdsith' ilhrequatt Collstfmptno have a highl propensity to COISflOe 
additional calorie, they me also l)uying tasw. 'hewre ave ben some attempts to 
quantify lhe exlent tI which households huy tasle rather thal calories at different 
income evels, an(] the implication o this "or dikt oality, hot fhere is still little known 
aout 'his wlllpoll"lft of food demand.
 

Caloric ColiSfuipliol tlnctiorns ar, estimatd as follows:
 

ICAI. fjIY, FY/Y ADLIIT, Cf'C}, (10) 

where 

LCAL - log of caIoris per cfpita per day, 

ann ual 
hold income, 

LY log of tolal I per capita house-

For a review of the dehate in tot .f t,1I ,'sle t i lot ifdividl foods, overall food expenditures,
anid enrgy intakes, I larotf Aldrntio, t/e t ,r+,f I(onisee ]:i/ aro/netd Changesot the Acquisition
of 1bod bv lo' Income ttou.,'/holsL (Wfigio[t, 1).C;.: ltherlot ional Iood Policy Research Institute, May 
1086)l. 
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FY/Y 	 ratio of farmimcolel. Ic total incole, 

ADLIT - percent 6f litI'rIe adults i the house
holds, :and 

CPC 	 WOr1elO'. co(Hokinp filt, divided by the 
fililliber )of iouse loit liillmhers. 

The equation is estimated, first, lor in ;ial satili ; scond, for lcnsellolds for which 
preschool nutritional statu. low he ;I (averagec weight-for-age fori tor Yar as whokl 
four rounds of quarterly llaslre miets isless rht 8() percent of the standard); and 
third, for households for w'hich prtschiiI ii atus is illtial stiol iIfI,norial ralge, th;it 
is, more than 80 percent of tlit siaillard wei ,ht Ir ag. Ihi, iwudic ltor coliilles both 
short- arid long-term effects of mlnhutrition. 

The result., are showni in Tabl, 2(). Tlhe inct-.iew e;atusliy ft huli is 0.51 for 
the total 	 s;inple, 0.57 for fiouseuhohs willt niall-iourished children, ni 0 4 1 for the 
.)thers. More than half the fIou:eholds had uideinourishe-d children, t ill-.weighlt 
for-age indicator. These households had a 20 percent lower pe'r capitlcaoric availbility 
than the rest of the households. The difference in terms of calories nor M in equivalent 
was 12 percent. The relatively sillal difference indietary cahor us between the two 
groups is 	consistent with the generally poor associaion betweent householtd food avail
ability anld child nutrition found in other studies. The co(ficieni or 1rmillti e ratio 
is significant and similar for tfie three eqtlations. IS t,thW tli valuel,for th ratio 
itself. Cooking time per capita is significart for lie samplh !s i whol aind in the 
subsample without malnourished children. Adult literacy it th.: r,-sentl :specification 
is not 	 has a ll saiili i l ill t}w 'aIlliple withsignificant, but it positive si it he lotah h 
malnourished children 

These findhings on the size of ile iricm ula:ikcity 'If (iet'lry klhirl-, aie conisistelt 
with those from other rural aras. i '' Tl Jificcence,.s itt di,'lo v cllorie (lasticiti(s he
tween those households with malno urisled ,:;ldiirn lid those witliotu 1re tioteworihy 
As mentioned earlier, similar diffreces re 10111)(i Vh,-i housithl ,i( )tt' ll.ped by 
iow and 	high levels of caloric iitakt. iit, Indicauj a signiicanitly highcr propensity 
to increase dietary calories amoll, tiths WIlrT' l'ss f!oo iT irvilabI. Finally, on 
the income eh~ect, tie farm incotne cotiipoilieii l lr,to hi,. !'Isl;Ji)nWiiri' ot most of 
the income effect oil constli)mtiti. cl 0 )Iielliatiolt'llhi,is S t,:feti ot it sthetron), t
subsistence agricultLre Of I-iuu-hols Il ;ici own productioll co trihlos the iaejot' 
part of the diet. The relationlt"ip bv,eieen household dietary inlake ai, cihild nutrition 
will be analyzed in the nexi section. 

Time spent on cooking by ,lhnil, by Oi lolhl(W teloed hin tiOet'Ill)r n-tbes, 

is a signific-int factor in the Ivwl of di(-tau iiit,..c :,i;,r those households with higher 
income, hig<,her calorie illtake, tid hglir lmtrillioai h-(ves, .it stitig that at lower 

, S,fori.cx ,,iti-., tilh'n i. K'. o dy1 : l uce Cogill, ntcom' ind Nwrional h1fcts of ihe Conim er
ci~iization of ,Agriciltur in .0lth0l Repori 0 (Washigtion, I.C.: lternationalevern'toenya, Research 
Food Policy Reurch lisijili:c, 1987) t hiwaillBouis and lawrence tHaddad, "A (:si Sludy of ithe Com
mttrcialization of Agi iculiur- ,oulhto-rn mid Nutritionil Effectsillt I'li!ippines: The Incone, (onstimpion
of a Swch fruili (orn t iitr 'roduction," htiernatioinal Flod Poicv hResearch ]ll. iue, Washinton 

i.C.,l ') (mIiill'iaitIphri Vil) tir3oi, (lolcikiss., and M almii Ilinimink, "Nontiradi; :1o Joach illi taivid 
ili~iat L:xport I nips il-Irodilrli)Wd n~iiluiohhr A:',itriur: [t.rcis ollP'itiio(ti ,Conspti , and NUllionlhu 
(io (lhili imi vR airchhi!,ilttc, Wdstiji-n,i ).C.,Q8i l li 	 1:iwiitoIid'' I (lmilieographed. 
Ibid
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Table 20-Factors influencing dietary calories 

Households Households 

Independent Variable 
Sample 
Mean 

Total 
Sample 

Sample 
Mean 

with 
Malnourished 

Children 
Sample 
Mean 

Without 
Malnourished 

Children 

Itnercep. 2 77 ... 2.30 . . . 3.29 
I hottialhoolchold inctonc 970 0.5 1 1,084 0.57* 2,287 0.44 

allual I l ,lcai) (I0.29 (7.12) (0.82) 
('a1tii(coinllratti) 0.75 1.02 0.74 0.Q9 1 0.70 1.03 

(7.83) (5.20) (5.75) 
(Xloki.li 0.62 0.33 0.59 0.13 0.64 0.41 -

(2.881 (0.65) (2.97) 
Adl lirtaky (p[ercentof 
Ihiiriteitl s) 

IC!laf31u',hI 

42.4 

... 

1.25 
(1.071 

(0.00 

42.2 

. . 

I.91 
33.181 

0.07 

42.6 

... 

-5.06 
(0.31 

0.03 

Notlls: 	Itiusi loldoitih toalttourished children aire thoe with average weighlfor-age if preschool children less 
lhati330percetl oflhistandird over fo t qfouilatterly ttieahlivire nts. The ianthiopontric standards used 
in Ohi 'toy (hercolliutlilded Measure'ocntsof Nutritional Impactlit' itWorld Health ()ganization, 
(iiviicvai: itt partiithss a t [Valust,. indicate a nil it negligible amiount.WI 3(.,377 ).ligiuri ldlipsw-


"5i~uificatih(0).f1 h-vc!.
t 


(Iil. f4 

spent oil prodtictiotll aclivi ics that 41]pears to be the primary limiting factor. 


income levcqs, whet-cr bulk the nutrition problems are: likely to be, it is the time 
It was 

Shown edllier loll v (lthough the iargina! product of la:,or for the small farm 
households is ;Is Is lhat ft (alg,er farms, the irti roe spent on production is lowerhigh 

than thai on lar ,er -I/C ai
.,as.Could it be that the poorer level of nutrition of the 
workinl population is a contribuliim, factor in the time allocation pattern of the smaller 
farm households? lhi question is outlsic the scope of this report. The implication
here 	is lht for all households, food consumption is adve-sely affected by deforestation 
because additional collection time detr'acts from food production activities. This is
especially pironounced for ilhe low-income households with smaller farms. For the rest 
of the households, productin time is a less significant factor, but time spent in other 
essential corisin-ioliin-relaled activities, such as cooking, becomes increasingly important. 

Effects on Nutritional Status 
Nutitional status (f all household members is assessed using heights and weights

measured quarterly over the survey year. For children tip to 18 years, the World Health 
Organization (WHO) growth standards for international use are used Lo determine 
those who are below the expected growth curve distributions. 41This section examines 
the nutrition situation of children in the study area and sone of) : main determinants 
that are of relevance in 'he present study.

Anthropometrc measurements for two age groups, children less than 6 years,
designated as preschoolers, and those 0 18 years old, are shown in Tables 2 1and 22. 
For children less than 6 years old, results ire compared with those of the 1975 Nepal
Nutrition Survey. Both low weight, and height-for-agc are more prevalent in the present 

41 World Health Organization, Afeastirecnts- of NutritionalImpact (Geneva: WHO, (070). 
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Table 21-Anthropometric measurements for preschool children in 1975, Western Region, and in 1982/83 
in study area 

Total of
 
Sample Syangja District, Tanahun District, 
 Gorkha District,1975 Obser- Bagkhor Pan :,.:yat Manapang PanchayatMeasurement Chhoprak Pancth-yatSurvey vations Ward 2 Ward 8 Ward 5 Ward 8 Ward I Ward 7 

Weight-for age
More than 75 percentofstandard 51.4 48.0 33.0 50.8 04.8 30.4 72.4 41.2o0 -75percent 44.8 30.8 51.0 -40.0 25.0 53.0 25.0 44.1Less than 0 percent 3.8 1 1. 10.0 0.2 10.2 15.7 2.0 14.7 

Hei ht for age
More than Q0 pe:cent of standard 44.9 33.0 28.0 40.0 50.7 19.1 31.085Q0 percent 36.8 35.1 36.0 

30.7 
23.1 22.3 41.0 44.8 35.7LEss than 85 percent 18.4 31.3 30.0 30.0 20.5 30.3 23.3 33.0 

Weight-forheight
Morethan o percer t of standard 60.5 00.1 01.0 67.7 75.0 61.8 88.0 60.880-QOpercent 34.1 22.0 26.C 24.6 15.0 28.1 10.3 30.1Less than 80 percent 5.4 8.3 13.0 7.7 0.1 10.1 1.7 9.1

Less than 85 percent of height for
age with less than 80 percent of
weigh-for height 3.7 0.2 0.0 0.2 5.7 0.7 1.7 7.7 

Sources: 1075 results for the Western Regiun are taken from U.S. Agency for International Development, Office of Nutrition Development Support Bureau, NepalNutritionStatusSurcIJanuary-May1975(Washington, D.C.: USAID, 10751; those for the sample observations for this study are from Nepal, A,riculturalProjects Service Center; the Food and Agriculture Organization of the United Nations; and Itnternational Food Policy Research Institute, "Nepal Energyand Nutrition Survey, 1082/83," Western Region, Nepal.Notes: Preschool children includes children from 0 months to 0 years of age. The anihropon-etric standards used in this study are those recommended inWorld Health Organization, ,,easurements of Nutrition lmpact (Geneva: V,'HO, 1Q791. 
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Table 22-Anthropometric measurements for children 6-18 years old, 1982/83. st, area only 

Total of 
Sample Syangia District, Tanahun District, Gorkha District, 
Obser- 3agkhor Panchayat 'Aanapang Panchayat Chhoprak Panchayat

Measurement vations Ward 2 Ward 8 Ward 5 Ward 8 Ward I Ward 7 

percent)I
Weight-for-age

More than 75 percent of standard 17.4 3.3 20.2 25.8 9. 22.7 11.400-75 percent 40.3 37.4 47.5 40.8 53.0 53.9 37.7Less than o0 percent 36.3 59.3 26.3 27.4 37.9 23.4 50.9 
Height-for-age

More than Q0 percent of standard 22.3 6.6 28.7 66.1 21.2 26.9 14.0
85-90 percent 36.0 41.8 31.3 29.0 31.8 43.3 40.4Less than 85 percent 41.7 51.6 40.0 4.9 47.0 2Q.8 45.6 

Weiht-for-height
Morc than 09 percent of standard 75.6 48.3 80.2 85.5 81.8 83.7 60.680-QOpercent 2 . .2 45.1 10.0 !3.7 15.9 14.9 33.3Less than 80 percent 3.2 6.6 3.8 0.8 2.3 1.4 6.1 

Less than 85 percent of height-for
age with less than 80 percent of 
weight-for-height 2.0 5.5 2.5 0.0 2.3 0.0 3.5 

Source: Nepal, Agricultural Projects Service Centei, ihe Food and Agriculture Organization of the United Nations; and International Food Policy Research Institute,
"Nepal Energy and Nutrition Survey, 1982/83," Western Region, Nepal.

Note: The anthropometric standards used in this study are those recommended in World Health Organization. Measurements of Nutrition Impact (Geneva:
WHO, 1979). 



study than in lthe earlier one. About I 1 percent are severely underweight for age and 
more thatn 8 percent are severely underweight for height. This compares with about 
4 and 5 percent respectively for the 1075 survey. low height-for-age is ")dnd in 31 
percent of the children olniserv,.,d in tis study compared with 18 percenm in the earlier 
one. These igurs suliest a sotcvwhat higher level of nalnutrition than in the earlier 
period, lhnig siilar ,aol"ai l '- ' ir , d in bulb sulrvCys, it is trot clear whether 
the differetfic(.i ;1nc (f:c to arlirpling differer ces, or if titere has been a decline inl 
nutritional status sin-, rit (if t1 ,,arlier survey. Assutin g that rto m1ajor mlieasure
menrt problems ,vwrt, involvea it) either of th surveys and that the sample from the 
national s-,r\ 'vwa rt-pr-seotariv-of the area, tie evid(hnce could lend support to the 
s',ecular I d resis. Ibis olrclusiotr is also supported by a soinewhat largerptclic 
averd. ln hlolldil' ",i,'' re('porte(d for this saulhp than the average figures for the area. 
N) c op al) h lr ,urIr', trot)r tre ';trliet period flo llre oldler children are available. 
Althouglh wast t'r'hlw wcigl h for Iwilt isIles pirevalent in tire older group, weight-for 
ag.,e anld loht it, ing,' lor igp-st thia ther,, is corditiued slow t,,rowth and nod eaer 
evid .tlc( t,b ( 1t Ill) r' wth. 

11; old(,I r,iiv 1 l usn with child rrralnulrition, two probitt tIre rr iatd 

iflodcl.,, at. t1 d l'm"p[wI)Thbsix Veals. L l'I
,1T1i o it lhl, - t.two dupeidel variables 
ate hw l iohl th( I, 1t1itrli , tot ol llgl'r ttrlll trralrrUrttiiotlu ----ald low weight-for
he,+ight-I T- ittcic;utr i. due rI!Iun rr1alr utriIifon. lhi dependert variable is equal to I 
if tlhu- hild's, i ifr ttutu i It It, notrfil] Iratrue Itl 0 if Inaltrourished. The cutoff points
used ;Jrt' '' ti. t'11 Id!t-V'l ru-rt- . I\igirt for-age and 05 -rIet of the reference 
veighjt-hol hutilr . 

hxlhliatrItoy vatiahc lot. hiulrrrritiTrn are based on household incone, agricultural
charaicte rislics, hrouseltlli siz'c, ethnic chtaracteristics, relative work load of women in 
agricu~rlt HT,the alrlltt ihit oldt , childrn work in collection anld agricrltural activities, 
atrd defor,'-statit. lht, clar,cristics are expected to influence the direct determi
iantis' of ruutritiouai st0uS iict) is the house old's and children's diets and time available 
lot (hild care. The etliliic variable is introduced to capture differences, if any, between 
the libeto -Brttrmar and tie Ne.war-Blramllil groups. Two of the six sites were exlusively
of libeto Brn t in ext rrclion, while thi rest were froni the Newar-Brahrnin groups.
lTho defore!tation variable is expected to capture the combinred elfects via the time 
allocation and agrictiltural productivity effects that have beeni found to be associated 

ii , it. lue variable on children's work load is included becaurse if older children are 
ext ensvey engaged in work, less child care may be available for the younger children. 
A sirnilar interpreta tion may be made for tie share of wornen's work load in agriculture.
lousehold income and iandholding are expected to influence nutritional status via 
their impact on diet,, quality of iOIusinig, health, water supply, and sanitation. These 
indicators rruay also be expected to be associated with the level of education of household 
teniers. 

The equation estimat-d is 

NS - FDf, IIS, Y, Tcrl, E'THNIC, WR, Chl.), (I) 
where 

NS height-for-age more than 90 percent of the reference and 
weight-for-height mor than 95 percent of the reference 
are I; otlers are 0; 

iIn this model the depcrid'nt variabtle rcprcs nt.u to: probabidv of ove. -oning low nutritional status. 
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Df = deforestation (wards where time per trip ishigh are 2, 
others are I); 

HS s- household size; 
Y household income (inannual rupees per capita); 
Tcrl total cr(,pped a'ea (in hectares); 
ETHNIC ethnic group (Tibeto-Burman groups are I , others are 0); 
WR women's share of household labor in agriculture; and 
Ch[A time spent by older children in collection activities,

grazing of cattle, and agricultural production (in hours 
per (lay). 

The results indicate that for preschool children, the longer-term nutrition indicator,
height-for-age, ispositively influenced by increasing per capita income in the household,
even though the size of the coefficient issmall and isnegatively influenced by increasing
household size (Table 23). Deforestation has a significantly negative influence on this
nutritional status indicator. lhe more time spent by children working in collection
activities, livestock grazing, and field work, the lower the level of nutrition of their 
preschool-age siblings.

Another indicator of nutritional stat us uncovered in the study is the ethnic back
ground of the children. The ethnic groups classified as Tibeto-Burman in the sample
appear to be taller than would be expected lr people of their group using the height-for
age indicater after controlling for household income and other characteristics. 43 The
others, which are Largely from the Newar andlBrahmin groups, would normally be
taller, but they clearly rated below the Tibeto-Burman groups On this indicator. The 
reasons for the anomaly are unclear, but a future study might examine the effects of 
cultural difference; in the area on nutritional status. 

Poor nutritional status of preschoolers in the s'aort term, as reflected in their
weight-for-height, is also tound to be significantly associated with deforestation, with
high deforestat;on areas showing reduced weight-for-height. The ethnic group variable
showed a similar result as the height-for-age equation, with the Tibeto-Burman groups
having better child nutrition. Overall, the degree of predictability of weight-for-height
is relatively lower than that of height-for-age. The time allocation variables-relative
women's work load and degree of work involvement by older children-are found to
be negatively associated with preschoolers' weight-for-height.

The results point to five main observations: first, high deforestation areas have poorer child nutrition when controlling for other household characteristics; second,
household income is positively associated with good long-term nutrition indicators for
preschool children; third, household size has a significantly negative effect on the
longer-term nutrition indicator, height-for-age, but is insignificant for short-term nutri
ticnal status; fourth, the ethnic groups classified as Tibeto-Burman have better child
nutrition than other groups; and fifth, the degree of involvement of older children in
collection, grazing, and agricultural activities is negatively associated with child nutri
tion, and so, less significantly, is the relative workload ofwomen in agricultural production. 

'3The Tibeto-Burrian groups in the sample were Gurungs and Magars. These ethnic groups usually resideat higher altitudes in the hill and mountain regions of Nepal and are usually shorter than the Newar and 
Brahmin groups. 
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Table 23-Determinants of preschool children's nutritional status (probit 
model) 

Height- Weight-
Vaiiable for-Age for-Height 

Intercept 1.02 2.14 
(1.531 (2.01) 

I ouehold size' -0.25 * * ... 

(2.77) 

HOILsihlid incoirto 1I.person/year) 0.0005 
f2.83) 

'otal .ropp, d arc< hItt1 ,s) 0.27 0.15 
(1.63) (1.2-I 

Lihnmic group ( I itiolo Burnm im I, 1.34- 0.76* 

other 0) (3.34) (2.33) 

)eiorestalion (high, 2, low II -0.92 -0.68* 
(2.43) (2.09) 

Rati oi ,.oftlen ' s igriculturl vork ... -2.22 
(1.5)l 

Children"s work Ihe,,rs:/.!v1 -0.29' -0.17 
(2.08) i L-1 ) 

Significance of cit 0 .I Or, 0.30 1 I 

,es parenl i.Notes: Figu in hese, re Iratios. 'fli ellips indiate ! ratios lvss than PrsC1inol children include 
ihose frorn , tionth%to Cly.irs old. Cutoff points for probit analysi for p.eschoo! children are 90 percent 
of tlh ,tandd heighlt fr age and Q5 percent of tlhestandard weight-for height. The anthropometric 
stanlards used ti, !tIdy . 91o t recOitltitnrded itt World Organization, Measurements ofin c ltizalth 
Niltntito Irat 1i;Scevi: Vli ), I 7IYI 

*Significant al the 0.05 h(,Iq. 
*-Sigrnficant It tw 1.1 h, I 

Implications for Area-Level Programs 

The results of this analysis indicate that overall there are strong possibilities that 
a labor constraint, especially of women's labor, is limiting the production and consump
tion potential in the area and that deforestation further aggravates this problem. In 
terms of policies and programs to alleviate the problems, this suggests that the payoff 
from labor-saving technologies for women, in conjunction with production technologies 
that raise labor productivity, could be high. Labor-saving technologies would be espe
cially relevant if desired agricultural improvements require an expansion of labor input 
in production and postharvest processing. Labor-saving technologies for women would 
also benefit the nutrition of preschool children. 

However, within an area, there is the potential for several alternative types of 
'onstraints to be present for different households. Where there is a significant labor 
onstraint, there are also likely to be a number of farmers who face a land constraint 

and who would benefit from an increase in off-farm activities or from the opportunity 
to increase productivity from their land. Therefore, characteristics in the study area 
were examined to identify areas and households with different types of constraints to 
assist area planners i'i deriving an appropriate development package for different 
localities. Whereas for most areas inputs for increasing crop yields are desirable, it is 
also necessary to consider labor-saving technologies for labor bottlenecks, including 
those cre~ted by essential activities such as collection %-.'fuel, fodder, or water, or food 
processing. 
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Another aspect of ara ievel programming is the issue of targeting publicly subsidized
inputs and servic(,. Ithis been wide Vacknowledged that, unless agricultural technology 
ano input delivt'ry Insiitulions explicitly consider the needs of small farmers, benefits 
are likely to rach oml i. w well-off fariui.s in lhe initi;l stages of adoption of new 
technlnogy ,rwhen nhle( ik a -carcity of thes- ilnputs an'ldSeivice's. 1 

il kt't'pir)<,vwii t( priitoi irgrintlinl, iiti-cot -'idereddesirable to ounl'inc' the
chiriartvlic'. anti nllitily ,ati-sk honlsl h(olds to facilitate the tar(ting of altenative 
[ifrerili cnipntlo ntlt tin in. illordor inidlorntify these hmis('holds, sveral alternative 

()11'rac hittit- it'd. It i,go'.Ially dccOpiei t1 pt1' scht)ol-aget 'hildl'cll form the
11111t ','ilvi 'ilh' t' tI.Owhe f)Ol)tj ',li)ioll. wvt older chtildl1i I'e(wSit- a Coll
sidealhe opotrtnnintt tlor itch tipf girov'th, an ttritiiiolt if ' rkwoi'kitipa popul'itiot
hi directrii lttd il tt,,mopli, tt., '.,ith iit(i:t.,t .t.- qt t s il t'l llott:;'li ld

lIIt~~l~'l [! h(HLt~) Fiwmll'l! -l:kS rnl('vatnt irnit:,
'[ll',flli'lil). +d 
 ow n way. It) 

oTdo'r lot t '.',in!,h .i indi,.tli :, looitiivt.ly corr,'lated with variout t;ttritional 
s; ilt ti lh..I I to rtti'itlit I fip"',,a,ifilpl. iftO j'' ttd lising al!lhl'mee(, d (height for
;'A,'. , litii gt ii ilt ileighthr clhildron h,elow 0 years old and children 
0 8 vi' i,otl ' ' '.'' t 'rh'igf, f Idot t'lelwastle adnllt . The 'esilts, shown
illItili2.k, mid(ilk t(.1i dult t lu',,w .h it t rIw ight is positively Cul ielated sis'-'(ilo 
i-'itlv v,'il ll'in ,!tot', of igo 

filitilio ,i'it i' 


thi ',yuji,,r+r groups. ht'ea,, plrescivml children's 
i' <re l tted with llltls weight-tothei ght, it is trot e rie 

tl i ' tl 'il,ltan l i gtn'h ()f of lli childien. [ased on these I'estlts, a. also 
ctisclltt I'i)l ,-ali l hml;t;if i l did n,:thave any pto'school- aged childien, 

wi.gi tlti, f! thtiI It,lh. crih liti Il elctill)" itrisk households. 

Table 24-t-values for differences in anthroponetric measure%for alternative 
nutritional indexes 

Nutritional Index
Anthroponict Mt',ikr, NSTrAT I NSTAT2 NSTAT3 

ithight f,'r -' I )-0.8
Weight too,tig 1.6 

8.0 0).0 1.7\v ' f1' t itht 5,8 2.1 1.7(Chiidrt10 ]b .''i,<l
 

Heih't itr.ii -0.4 -0.1

W tighl ,i) 1.4 

it" I.5 4.3 3.1W l-igti twIl'if,)[ 
 0.1 3.8 1.4 

We'itght for h oht (Nilsl I J.8 0.5 12.3 

Noit ,,:Atitropoint-ii cistiestrs art' given as a percentagv of ic standards rconmended illWorld lealth()rganizaiort, A eamttrc,'t. of Ntirrition I I(Geneva:elnfct WiO,
1I970 . NS'AT I is households withchildren 0 montlh to 0 yianIi old who art tt'ss thai 80 ptrcent ofweight for height and 85 percent ofi ight fura . Ns A 1 2 is ,itiiseiilf- with (hildr-n 0 it years old who are lesstharn 80 percent of w iltlil fur lii lih aid 8'k pt'r, ntt of ht'ighlt ft r .c.NsI Al I is h itittl's with adult nmales who ar' iess 
thill 80 itrcif nt 't ',',iJ'it for htigt'l 

,See G. Goodeil, " tigs, tiids, ltalks, ani Bottlentecks: Organizational Contradirtions in the New Rice 
Technology," l:colooic l)t-'velopnteot ad11(Cultural Change 33 (October 19 8 41; and Peter 13.R. liazell andC. Ramasainy, Green Revoluhion Reconsidered: 7he Impact of High-Yielding Rice Varieties in South India(Ba titnore: Johns IIopkins itiversity Press forthe ItIernatioral Food Policy Research Institute, forthcominr. 
45The measure foradult woien could not be used because records of their physiological status were 
inadequate. 
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Within tile at risk group thus selected, three main subgroups are identified using 
p)rinctpal components analysi,.i& Ihsu <r land deficit, labor deficit, and excess lve
stock. Based ii tu tt arlier results, cut off pints for theu indicat-rs are defined as 
less than (.2. W.ft' , rt) lrk p r paila, housthold size-to-worker ratio 
greater thant 1. 3, And ls than (i?5 =lt JAt Siliestoc tlli kept by a household 7 

l,.-.,ultst.(,cnwr-Aizu , I, to the i:.til i ilmau,1ll, it is possibl- to idetntify it totalt ii 
of e li,,ht v, oh Vri,- .u ,i comlratt't intdicated illioti. k blitill, ints. Tut-Se ai [able 
25. lWto tite pnM'lvihh4 A dihri.t cou,tlitibti , fl three district samIples in) ;thi study, 
As +epreseitlt ow and(Chholratik, show a differing1w thn; pc/tl/t'- t+f lt.ior, Managimng, 
pattern of cotslt;iia .,. InI l'aglsl , tlt-,r - pr'h litlanltly land constraint, with stmaller 
dugres of exces liv-t.ik and lai .'nsitaints. In (lhlt pr k, then- is madidl a labor 
Constraint, aigaill with sllelltr dI' re, (d ix .:- t - k.A-and far(i ctit trainits. In 
M l-n here is etdoluiillalltl, an ext-s A liv-Stm-I, witlh Io land constrlint aild\' pg, 

soellc labor constra i It. Ii this cas., ,v, oc(iIIdary Ih1.i[ II t ml y arise fromI III t
 
nleed for additional labor for grazing A ii\'ctcl r , ntrmss ciillet lit.
ii lrd 


Ill Imrcdominantly latd-coristrai l tid ft-fort-siat lit ly l- ft'
i is to iie s-vere 
in that area-expansion l)ossibilies ,,c prolmably niliAl. Wlu i.- is iittnsification ot 
in)ut use t.. raise agricultural podUclivity it mich leas, is-, ciCarly -iia!(itae'd, indiretl 
labor bottlenecks inay also exist bectause !lbit ItWI Ilt-artd lor C01Ith li l ativities is 
high. In the Bagkhor alea, however, collccimiit tlut. was il ly low Il-catst-lclA lilt 
planting of privaw trees for fllel fodder .\ptt-: .- 'ri ifo:t'tty ef ateatil .v'As rets 
fou st likely to :;tucce d ill such ailtdas. ( )thicr l1.i,, wfiro l(ii--li iilt at ilt.. ; dtequate 
btot labor is constrained, are likely to) tliaink d.h-lt ttiut. In 1th-.At• cisS, input 
tts should be intensified to seni tiirtto-r arny-a i-xt;in;iiiti, -.- citily it tc It)t' slopes. 
Ihere tackling labor bottlenecks and iti-risiyitig iiptit tt- int a litilthilre should both 
be integral parts of a program to itrof)Ve ,Iudtidt+tmmorstiil)tioti potentials of 
itouseholds. 

Finally, some of the produclin characttismt, Al'iHuii litold tylisp. arid 
locations are examined in order tlo determine whre. itilio')Vtuicils ltay hb-st he illetd 
and the kinds of prograins that rn~ay Jc adohtcld. In orltot to Snplify the tabulation of 
all observations, tile eight original iusehild types ie rtCtU ill( four. In this 
process, livestock numbers in excess i9 cultivitd land catnwtcily Are <si5uinud to add to 
th. labor requirement. If lhet-r is rio (, itg l L,, tr ctinstqiaii,ilieti this type ,t ctilstrait 
is not droppel fromt ts ideritiot. I I!( rt.--w ;I-ar NI, which has bottli land and 
labor constraints (lorrin r typl..-, i atd 1I: ,., v'tin llhas i land constraint only (forller 
typ(s 2 arid 4); N3, which hais> A laboi t()mt:tt oimly (former type's 5 and 7); and N4, 
wilch has neither laud it at1oietnifitt-, (hlitypes 0 a.1t 81. 

'he crop po)tilnt t lftuttlricl if,iclh (d t lour grnoups are shon in Ables 
2b and 27. ()vrll, 042 htot-h-ld , thot with only a I1d cullstraitlt-----icltieve the 
besi produlifo i lct. Hwy luavcItwi lcw.t atioitil ()I land uinder (aclh crop butilthe 
highest yiids suil iittw ri.t iliutllot, (fAhotseold)b Aind wage labor inl)ut.'s, fertilizer, 
adI aniitmal labor. Niv.rtiut:,i-s,, thnit Annual lii capita incomes are low. It is N3 
households ti,)l! vit Il a laor c(i ,t lir l that hive lil- lowest average production 
perforiiancc int 1tlit of yi-Ids. labor, Anf fTrliliut-r inlputs. Bltt beCMt! they have the 
largest atOint of hiud iufir cultivathin, they Aclvi-- IN- highest level of farm produc

' i t~lil .'tfikliiO-+ I h t i !ih Ili' t . 'F-Vuct-t ,if'liltr,J)l it .- Il Nit N 1 -I<, *,\i-r ittt itIhtl-

] P[/ 'U mfil # /wt Nq'I Ii" K t h l ld "C 11)8,1 ) [tlmml, \IP1l-( 

"A w, wtii mntilri I tihd Nititt-<:.id A rculuim I MIih t-i.o Alti kutiurti lr'tr-cis Services Center, 
I i t I7,mting Aiant, 1/nr N -p.ii. 
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Table 25-Types of household constraints possible 

Type of Constraint 

2 
3 

5 


7 

8 


Landholding 
Less Than 

0.2 Hectares 
PerCapita 

x 
X 
X 

... 


... 


. ..
 

Landholding
Household Size- Less Than 0.25to-Worker Ratio Hectares Per
More Than 1.3 Livestock Unit 

x x
',. 
 X 
x"
 

x x 
xx 

tion and household per capita income. The NI households-tlose with both land andlabor constraints-have an average-lo-low production picture and are not able to achievethe productivity levels of N2 households, which also have a land constraint but nolabor constraint .Both types of land constrained households have more migrant workers 
and incoll' froH remittanccs. 

Table 2 6-Agricultural production by type of constraint, by major crops,

1982/83
 

Constraint Numberof 	 Total Total
Familyrype/Crop Households Area 	 Wage TotalYield Labor Labor Labor 

Olectaresl (kilograms/ (days/heclare) 
hectarel 

Type N I
Wheat 11 0.37 Q87 155 18 173
Maize 32 0.49 1,078
Ragi 31 	

146 t5 t060.33 781
Paddy 	 259 I5 27426 0.35 1,857 206 49 315

Type N2
Wheat 13 0.13 1,322 234 1t 250Maize 24 0.42 I,t09 I19 35Ragi 23 	 2310.30 987 353 13 300Paddy 19 0.32 2,058 285 49 334

Type NY
Wheat 16 0.47 825 137 31
Maize 31 	 1680.74 1,082 147Ragi 	 33 18025 0.54 956 234Paddy 28 	 17 251

1.05 1,951 254 54 308
Type N4

Wheat 10 0.47 929 141 12Maize 15326 0.99 t ,,1,17 200 32 232Ragi 25 0.72 I,17o 314 I, 328Paddy 24 0.86 1,012 282 4C 322 

Source: 	Nepal, Agricultural Projects Service (enhvr; t0ii Food and Agriculture Organization of .he Unlited Nations;and International Food 'olicy Research Instiilte, "Nepal lEnergy and Nutrition Survey, 1962/83," Western 
Region, Nepal.


SType NI has both land and labor constraints IN 33).
 
,ype N2 has a land consrraini only (N 201.
 

Type N3 has a labor constraint only IN 31).

Type NA has land or
no labor constraint IN 281. 
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Table 27-Household characteristics by type of constraint, 1982/83 

Type of Constraint 

Land No Land 
and Land Labor or Labor 

Hlousehold Characteristic/ Labor Only Only, Constraint 
Unit of Measure (N I) (N2) (N3) (N4) 

HOusehold size (avradg numher) .0 5.7 0.0 7.1 
Adult. (workingagel 2.8 3, 2.B 4.7 
Children (,p to I vvearsl 3.8 2.1 3.5 2.2 

Migrant worker (numberl) 0.6 0.6 0.4 0.4 
land cultivatel Ihe irt s 

; 1pland irca 0.5 ., I. I 1.3 
l.oland ,tre, 0.3 0.3 1.0 90.9 

Croppi iiV iii 'ttTrtent I 
Ipland Inhvn Ily 159 160 141 143 

Lowland intc itii, 170 150 167 157 
L.ivttock tini> 4.0 5.7 8.1 9.3 
An,ual tota l ilt0s, taii 1,427 2,573 2,394tin 1,42 I 

Fri Irlo t tion 715 054 1,813 1,765 
FIntploynlonh 171 133 85 72 
Retmittances 382 442 138 323 
Farin by itrodtite, 166 215 403 257 

Food Consumionl 

Calorie' (per capita/day) 1,431 1,758 2,926 2,449 
Piotein lgrain/caita/dayl 41.8 50.4 78.7 68.5 

Antltojtotm try ip( rcett of childrtet i 
Ch ilren luvssthini years 

Illin W pitt i!l height 
for agi antd It, than 80 
l)eCitrl weight height 5.8 4.6 4.2hor 8.6 


(hildretn 0 18 yeait
 
Lt% than 85 perccnt height 

for age ind tin 80itoh 
Pt ict wtghtt for heighth 4.8 1.0 0.0 1.0 

Source: Nepal, Agrictliturol Proj cts Service Center; the Food and Agriculture Organization of the 1 nited Nations; 
and Iite rnationial Food Policy Research Institute, "Nepal Energy and Nutrition Survey, 1()82/83," Western 
Region, Nepal. 

Note: The antltropo;inetric ,tandards used iit this study are those reconmmtended in World IHealth Organization, 
Afeasureoents of Nutritionalinmpawt I;eneva: WiO, 1 7Q). 

'This Iesotirtettt oltine stuntittg and wasting to indicate both long arid short-tern malnutrition. 

Though their overall income levels are comparable, both food consumption and 
child nutrition l .vels are significantly lower for N I households, which may be attributed 
to the higher work load of adults. In addition, the nutrition of the 6-18 yeais olds is 
the worst in this group, perhaps because their work load may also be high. This age 
group does bo.t in N2 households, which may also be linked to their relative work 
loads. Also, preschool nutritional status for N2 households is closer to that of the 
higher-income N3 and N4 households. 

Thus, it is N I and N3 households that need improvement, both in production and 
nutrition. These are essentially labor-constrained households, either with or without 
a land constraint. Deforestation would further exacerbate the situation for the groups 
that are worst off. 
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7 
CONCLUSIONS AND POLICY IMPLICATIONS 

he area descriOd in tis rpt. is tvpio if the hill areas of Nepal, which arech ara trized by 15%v levels ot aprictlluid prtuil A Ay,limn Pd adnp)tion oA new technology, t lt',CI(
study area is typical of mfay rurl areas tha t 

lie 
and a high (ri tf naltu al ' t,' adattill. I"Irticularhl dfitre.ts tion. 

Ili fenk.,11 ypased inilro\,olliits iiatlt~lirIral technolies andif)onre Rt,DToct it filay b(" 
c'latd ht>,,dtlll"n li a,t'ptwo d(-cal',j>'. IHowe er,(fll(~l'diflh'-lt. Ilo 
 sl h,+i, , 


re'percussirns oitth' 


h p,lo ,o! (1(1e +atloll hls;l,-ircc!. 

vast ftodt.rfit t itti liel it('to vdrtli ol 's u! ;uira,and stable agriculturi Iif) ill,till ,ilits t, ' l,',thitrf,ir v lI'.ll.ittiw( sv'llar ol
iIn)I'(' than these area;s aloin . 

A policy prescription [or stik ,1 arias si.k .illply t heave things ,t>,,, ti11)' ttn asaIreservoir for out-mligrating4 la' aLnd IWlen r'iintiar it':, intult ti' O t provid temeans to an effective denand for the inflov of food mid otlr' l'rodutts lrided tomaintain theirstandard ofliving. l)spit( high ou ligrartinl an avt age tof ofne IIIt,,rarrworker fhr every tw( househl)ilds- r...itaricvs have so lar' btlI small anid have notcontril)uted to raising food consumtri[)tioil utf lit lrotetholds. Tli! Ily change whel lhe
workers return, either with urceicitlatetlwlvsla s o, t'i'ii,'r ('tlt ':t'nsio'tsAlt'irrafively,efforts in r'ecerjt year's have focused irinaiiv ton i'tit"-,'sl;ti djI lt ' allt'atl lltti

desipned to plreserve the ntural restor(e itast-.
lese approaches alone, however, 
 re i rdeWquate, KaIMtaLyt iti,Yd Peisnasively that it is initially the trw ltt't)i'llcti ily of agricultutw ill 0hi :, a/:;" rit that :')rllolusdeforestation. 1 Accordirg to his analysis, tre, inability tot pvO\'i, fr HIo d needs fronthe returns to agriculture pltt',ides ar intentive for irrereas in land under Cultivation.The results confirm that agicolnrw ii the area is highly dopendeInrtn labor, and thereis increasing competition i 1()nlti\;( atd oilrer USC t. labor, po)ssibly contributing t. ineffici(,nt nu+tli is of olltctiorr of loresi prblct primarily ftelwood.II on example, cotr l ic'l d lil"'Ill ' ( ttrt-, t i t," l11tSt acccssible forest, ralher thalspreadin ., out the ,clh. till Ofittn i, ittl trirln'i 'apil deforeslation, de'hle tIre overall


adeqt acy of forest risinurc' in 
 li (It i a , ;I whrol'.1In other worsl, It. !,o\, tprodiultttictivity terivetd from a high dependenceonl h uari labor c'((lil ct., I lio' ri-lantilV hr elre t loputlatiotrn pr''sst'e oI1 arable land
anrd ito the ('tl-ilJt ,I iti lwtt, l Ittrc.5 that 
 ia(essential for raitainring tlheprodu'tiot Lat '( i, a v aitot eeiin Itlis coltext is wlthel. the introdiuctionof ifmproved t ihldtr,, ill'i s a.tr'in will reduce or' increase the pressureoii 1lartd and tIr rli t,'ili,'i' )Oninwst LaMeds. ovlst lilwly Ilw answers will differdependill, eniflit, cfop s' I u-, ol rclli olgie.s priuoted, thre institiutionral setup usedto rIak' rh'ntov;illirtt, I()t ll ttildt.s, t ,pace I infua tfuttr developmnent in the
'egioll tlii tan ll itoh!1 c'litirmi i tori threI) offtarn sector, andtthe r)resence of 

forestry aud I''lalt d efftrt').
 

"FcaI,d,In FoSut'lf'iri-haryrt, 

ib" 

(vrt- llfaive (;riutpi ilrnmtional Agriculural Resarch, Technical Advisory Con;mnilee, Sustaiable
Agricuzltural Productron. 
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Results of this study su.,es, that deforestation has adver:e effects on agricultural
 
production, tood co nsuuptiot, and nutrition that occur I!, ;i result of the additional
 
work load, entaih'd in to' collectlion ot ess'-ential forest tw(oducts w11 household
which te 
dtepend, prilll~llitv hwt ,'n()d. loddt,';, (in.d ja Intll, lonv er -rll, wV~der aIvailahility for 

botth t15h'l]b ii'url )' culcl .' li e Tl. avr effects oiltitI 	 (o .tls 
itril,,atioll po+t(.Ilti ;d '.,,v ii! ()f ,.h bc t l I '!.h l ! L (!''t /it:;al ly. 

W o llle l", ill p'l t ic {i , { d t i' l d i l.l ? j l\, l[ 10 d"} : J.! )l ' t { [ c x.' IntldJ',, 

'ifid (hlin hturdhetl rcu ot: I'llm, ill !tr' [J:cillitcd lm i)fii~ ,,1 lho!( ii d low
 
.,,tbStin-tability 1J, Tw He+,.,. nwt ll' , iliad I/ll l', 1,I ',ihc l i(u o I i[ ulch kirg'!er+ove-rall
 

decline i1 latbor ilpt ill .l.' itltit' Vitli 'do fo''',s llii . Illi, i' !1 cdoll) acknowlcdged 
factor it) the decrvasing atricultital h i ylit , ill ))',I it titut., where tih high 'att.e 
(4 otlt-inigration has tstIlly beei l. l' 'i' ''ii:, ()f ul ulah'ItHiZl 1 'w 'k force, 
%'vl i tsread it is thI low retltr s to latin i qrintit '' HIMfiat i''lt'iiiltc',i', Inip, it on. 
The evidence indicates that defortestat iot k die( tl ' ld itl(ire' tl,, inked with !evels 
of food ,IoSUllptioll and lnttrition fo IlM' O eh1'lOlds. 

Ihe followiig observation:; hayo c1crged lelmr thit , i-,lufly: 

SDeforesation, which lepresents a I perenit i rva-, ill I tit. !,)lit fho collection 
of a unit of uel'vood, leads to a teduthi in i( onmpl:mr of 0.3 percenttnt 
but an increase in tIhe total tine reiQOiret 'or oUlhct (At O .(ptM" :i'rt. 

* 	Hi sites in the study sample where deforestatho is c'xnsiv: require 75 percent 
more time spent for collection per load of flueltvod, which su),,gests ai45 t(Ycent 
increase in total collection time. With a similar f',slolher forest productsormsotot 
that ae collected on a regular basis, such as fodder and glIass tOr aninlits, anud 
assuming that met , women, and children illcrese the-ir till)': ill pi-pporliol to 
their existin, time allocation, women would neCd Mladditolil 1 13 bo1rs pf r 
(lay to collect these products. 'Ibis estim ate is ..o sstcit %tvb ih' inl'realsf- ill 
actual ti-C Spent by wot11en. 

* 	Estimation of the change in household labor -upply !o aguicult uar, given tihe above 
magnitude of deforestation, shows a rduction in w'men's field labor of about 
1.5 hours per person per lay. Further, this reduction is accottipanied by a reduction 
in men's agricultural labor of about .8 hours per persol pet day. As a result, 
household labor per h =ectars 40 percent inde(eases by abont high deforestaion 
areas. The small incrieasi in vage labor Ilit oCcur', do('1( nIot Compensate for the 
reduction in household imb, inpu. 

* Estimates of physic;fl iolutio ttentiow, shov,' :;i),tliii(tce ofI labor inputo th 
in crop Oltpt. Wolll's labor has t- lhighest tl;trgjnal product for ,try-seasonl 
crops. On a seasonkait' aijmut'i ha,. is, il try seasoll is also whel IlOlte time has 
to be spent on coWllcti i i efrst priducts. 'Ihis sug)ests that there ate+ losses 
in agricultural grohuctiviy'tfrid real itcono- with time allocation patterns that 
accompany deioresa iot. Ibis is likely to be only partly offset by higher seasonal 
out-migration and itncom' fromn srch employtmen'tt. 

* Food constimpiom. in terms of caloric consumptiop and the ratio of rice calories 
to cereal calories, is a significantl', positive function of household income (the 

At li ures alt' b d oi quarterly su'eys, which haWe ben aggregateJ to represent time allocation on 
an annual basis 
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farm income component is the only statistically significant component) and foodpreparation time. Food preparation time, however, is a positive function of fuelwood uzed and a negative function of the total collection time, suggestirg thesefactors may also influence food consumption via less time spent on cooking andfood preparation. This is in addition to the effect of deforestation on agricultural
production and hence on household farm income. 

o Preschool child nutrition is improved by raising household income, and it is lowerin areas with higher levels of deforestation. An increase in household size andin children's work is also associated with inadequate nutrition Of preschool children. Controlling for other household charicteristics, the Tibeto-Burman ethnic 
groups have better child nutrition than other groups. 

* An examination of the characteristics of the nutritionally at -risk householdsfirms that these are more likely to be 
con

labor constrained than land constrained,
and they have lower levels of agricultural productivity. 

The results clearly show that under current productivity, households continuallyneed to expand cultivated area. To the extent that this contributes to deforestation,this expansion reduces household income, food consumption, and nutritional status.Under these circurstances, relying only on out-rnigration in these areas is tnlikely toimprove living conditions or sten the environmental degradation through deforestation.It is also questionable whether reforestation efforts by themselves will suffice, thoughthis would be a useful question to exa inein empirically. In the past, settlement schemesin the taratmlve drawn a fair share of settlers rom the hill areas. 'lut if deforestationcontinues at the present scale, masseen movement Of Iopulation from the hills mayoccur at stie fllt re point in i tine. It seems evident that there is a need to increaseagriculnural pr ,ductivity, preferably on soils that are better endowed. This would conjibut e to iniprovements in houselhold welfare and reduce deforestation.
Another policy option that has frequently been proposed for the development ofthese hill areas is the grow th of horticulture production. The rationale sterns fromboth the agroclimatic characteristics of the hill regions of Nepal and the poor roadtransport facilities that prevail. -roducts with high value to weight are consequentlyappealing. An IEAD study recommends the following steps be taken: a comprehensiveecological classification of areas for production of specific horticultural products,survey of national and international markets, ;. research program focused 

a 
on selectedspecies, humar and physical capital development to support the extension effort, research on desirable processing technologies, and support of commercial enterprises for
 

setting these up. 2
 

For srnallholders' horticuitural production to be successful would require not justan outiet where the products would be competitive with existing suppliers, but alsoan extremely efficient marketing system in the hills that would be readily accessibleto the scattered smallholders and would avoid the high per'shbility inherent in marketing of horticultural products. Given the largely subsistence orientation of agriculturalproduction at present in these areas, the degree of rural market development is tooseverely limited to be abl. to hand!e a large outflow of horticultural produce. Publicmarketing is probably not a good idea, as the degree of investment required and the 

" Internatioznal Fund for Agricultural Development, Report of the Special Programming Mission to Nepal

lRome: IFAD), 197,)l, 1).38.
 
12 Iiut.
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relative inefficiency of this sectcr will likely lead to monopolistic tendencies that will 
be unproductive in the long run. 

The issue of the need for efficient rural markets to handle the horticultural products 
is also related to die oeed to be compieitive with the existing suppliers to the major 
metropolitan centers of the subcontinent, sucil as Kathnandu, New Delhi, Calcutta, 
!slamabad, and others. These ceners already havLe a well-established network of 
suppliers, so that product. from thIe Nepal hills would have to be produced very cheaply, 
or they would have to aim for the high price end of the horticultural products market. 
File latter opt ion is probably preferable but will require many years of research on 
commodity and marke.t development. Such an effort clearly needs to begin. 

In the meantit e, efforts for increasing productivity of traditional crops in hill re2gions 
need to contic,.e. Tl'i&; is important not only for maintaining consumption without 
substantial area expansion, but also for pronmoiig an expansion away from largely 
subsistence pro(duction. Production for the rm.rket should promote tie growth of rural 
markets ii the hill area,s, )rOvidri1g tOe basis for the growth of a privately financed 
rural servic:-s inlrasiructure. The growth of such a base will facilitate tie gradual shift 
into more specialized )roduction i)f horticultural and livestock pioducts. 

The results of tn Sludy suggest that in order io increase ariculturail productivity, 
a combiniatiot (f efforts tor increasing input use arid reducing, labor bottlenecks is 
ne.cessary. These tindinls are co isistent with the lUAl reconmruendatioi promoting 
the 11ie of selected lahorsc',iug t:rihnologies such as power tillers as an altei native to 
oXen Ior (,asiii labor bottlene..ks arnd for spreadinig elploynenit oil small farns miore 
evenly. the illers an relatively inexpensive aind simple to operate and maintain. 
'iht' coud al;o redruc' drtrrtid for work oxen, thus redicinglhuman lahor needed for 
reed colect' Ind grazilg, aId alleviatingk pres:nro on) the erivirolilei. Other labor
saving technologie-s for improvement i 'aperations such as foud processing or water 
supply should also be explored, as well as agroforestry efforts 'hat reduce collection 
time for forest products such as fuel and fodder. 
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