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Introduction 
Recently in Nepal, as in other areas of the developing world, there has been 
growing concern about the rapid rate of deforestation and the problems that 
have resulted. Explanations of deforestation have focussed on the heavy 
dependence rural people have on the forest, particularly for fodder to feed 
their livestock and for fuelwood. The Nepalese government has recognised the 
problem and has begun to encourage forestry projects. To be successful, these 
projects require careful management plans, plans which could go astray if 
managers fail to recognise that reforestation could itself increase the rural 
demand for forestry products. 

This research focussed on the interaction between reforestation and 
livestock production of a sample of households which had been affected by a 
reforestation project. In particular, the question of whether the increased 
availability of fodder could encourage families to keep more animals was 
explored.
 

The Sample 

The Nepal Australia Forestry Project (NAFP) is a reforestation scheme 
centred on Chautara Village, Sindhu Palchok District. As well as helping to 
reforest public land, it encourages families to plant trees on their private land. 
Terraced farming is practised in the region, with 'pakho' land (unirrigated) 
terraced into hillsides, and 'khet' land (irrigated) found either in valleys or on 
the sides of hills near springs. 

Four communities within a two hour walk of Chautara were identified. 
These were visited and a iist of households owning livestock obtained. Forty 
families were selected randomly from this list for study. 

Survey Technique 
The survey was conducted in January-February 1982. At the first visit to each 
household, information about socio-economic variables such as family size 
and religion, and details about crop and lives.ock production were collected. 
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Then each hnsiCold vas \i'sited cry alcriiaic d.1ay for thee' ','ecks. ()intlese visits, an 'intnllsi \1 thiltCSilot n ic' \\as ConilIl, ,.d ' )et ails 'coe soeli oftle daily' aCi\ity Of all houslold ll illelors oil the day ininle+diacly hel'ore tilevisil. TIIC qLiitI Cs of 'irS,,to'Id aid fodder Collected. aild the rCtto tile f'aiiily vI \ IO r.is Pro\'idesiok \\ rc rcCOidcIL. l)ctailcd i' ri itioii ;11101tt Ii d l\'s' 
aCIivit\',vrc collcctcd I.or cich hiouShold uinIL' lhiS +.hiO+L 

The El",Itcell RIel.orIslalion 
No I';rin1 lcl daiai cticcr:jiip2 ''ltaiara hoischiolds \\Cr a\ailauleseries fo' lll, alld analysis had to rely oil 

il ille.
[Ile CrOs-,,,.eciOliill +.l;iCollected hlll could bedUrill- a rc'laii\clv SItoti 'Iiic f1'Ii,.hsork . Ivaried "\,o \arialcs wvhichon a ci+.s-sccl oilal hasi,"fltc',aill ' otiM hc by the NAI.I,

"'crce .\alillill cd. sIcvc.brc: 
(i) Il. nunnhclli of1lIddcr Irc n ioC r'ilicr's pli\ale ;lld: and, 
(i ) tile iHiiiI,p ica lly lo o k a I'aniil\y Il .lllb l j) L.ollccl i lo ad of Ivod c r 

Iroill tle f'orsccl. 
Both \Cre c\xpcccd to inilluncce the nullih. of livcstock kept by

honsehiold,.
 
A posili\e rclatiowiship bet "cn lie iniiihcr of i'odder Irces
and a famil, o\ncdlic. n imb,,.er o' likc,,tock it kept '.aS ,xpcc!cd.would I1'tillS \\as co itiiied, itSILCSiI hai cIlorIs t0 illflodl Jilo p il.-Osslicd f11,.M.ddr trcescould lcad Ito an iiicreasc ill tih li\cSIock popitlailo.
 
Secondly, tef'oresiaiioi oil rulllic land v ould
aailablc and red,'nec (Ile titne 

make 'odICr ilior'e !Cadih'IccCSSd:arv 10 collect it. Iis could encouiratceliouseholds ito keelp nioc li,,iock. 

T;he Model
 

Rerc'.NiollanlVysi", \\,yI,, 
 uscd it) cesi iese relationships. Park (1979) noted ilatrNaI people ol'lcii kcpt diffcreii iypes of li\cstock I'or differeit reasons. Thisimplies that equations 'or lie di'fcreIii tI)pes sliold beThree Catewcrics of i\esiock 
stiiiiailcd SepaIrately.'\\"re used- nfltfaloes, cattle andindependent v\ariablc \\as [le nutmbcr of' wcighted 

goats. The 
li\csiock unlits. 

Followinu Park (1979), Mobore (1978) and Shah (I 980), the a\ailabilitv ofboth land (inlcaLurc;a, llcciar,.S

explanatory \ariablcs. 

per loleli'.lOld) aiid labour \wre., intluIded as
Both \crc expected to have positivc cirlclaiiolis withhe inuiiiiber of' li'cstock illis. 

Sollie forI johS aIrc sex- and ac-specific illelNfleeincs f'O+dCromthe 'orest 
Nepal. For exanple,hr0IIand childrh collect is aiiost clircl\ unideritakei hy \,oilei.Ioddcr only oCCaSionalvwhilc they arc gra/ilil hiv saper%Ise goatsand look aufIcr die n'lalocs oil lie alill. Tlhey appearto d.o1 similar tasks wii! these allillials. I losever, in tIle Case of cattle, Ilales al'Crrequired to Io the pl:tnyhing \while childrCi aipervisc their eragle.


Shortaucs of, dil'l.rcntir 
 types of labour could thcrelorc havc diflfrent effecCt.oii the number of livestock. W\ith cattle, for example, a sl+lea o1 \of l .nwould iean lcs fodder collected, a shol-lae of, llcil means no ploughing 

I Ic \,ciihtI, i cd Sith', !L-, :\ iIna11982) cc c (%% t mild. Lt.icI itaken a, lIc I ,ISC Il1it1.0). tiuf i1hle, (C l11,,CJr, .cighl,.d I 1.2.5, ca ,c, at 0.5 i, oat- , ,hccp aid rpies al 1.25. 
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could be undertaken and a shtortagc of children would make it difficul to 
supervise gra.,ii;g cattle. There is iio reason to expect that le itarginal effect 
of' these threeitpes o laboulr on cattlC inherS would be the Saent, SO each 
nut1S! be included as a variable with sel"liule ililfteiicsc oil the tnUtilber of 
cattle. S ililil, feliale labour nMust be inchdCd separately for goat1S and 
buflfaloes, bul Imale and child labour call be .llibiled into a composite 

,variable becanse the uicrtake Similar task* Another iiplication is that it 
would itot be correcC to Ct.illliC a siilglC Cpltllitii for total livestock lniits. 

As separate regressions were esti ated for the three n orof livestock, the 
possibility of Substitutabilitv or coiuipleiiillarity bet A'ccii groups was 
considered. A variable representinig the uitllber of other aniuisl owned by a 
household was included in each equation. If"dil''ritCtl types of livestock are 
substitutes, this variable would be expected to havc a itegativC sign. () tile 
other hand, faiiilie's with cash surpluses in the past may ha e acquired 
livestock of all types, in which case a positive relationship would bc expected !-. 

A dunitv variabl'c for reliioti was also inicluded. Other possible 
explanatol, suclt as leds of past cash surluses or rebt aices were Itot 
included due to a lack of data. 

Resulls 
MoSt Or thle fs ctlipirical ittUlciC', in this area have used the linear I'orn1 (Shah,
19(%; oiorc, 1978). Atn exception \was Vaidatyaathani (1980) who used tihe 
quadratic form. Ioth forliws "a, tried as well as the (obb-l)ouglas functioli. 

lie stalislical il of the C(ih-I)ouglas e(tiations ws cry poor and nilly of' 
the signs were difficult 1t iiterprit. Tt.esc at.it ontis are tiot reported. The best 
linear and qihadratic ('(utintous were ,elcitel by itiecluditit lie variables which 
inaximised IW4. A key cxplaittiue, all \ mIiabWe i 'ond in Table 1. 

I~~~~~ ~ ~ ahlekiatigilII~pawlunil %(wttn	 iime 

A\1 ddetltlc ees hou,,chold 	 7.83 ().7() 

, Male hiusehtld 2.08 1.53 
Xi (hiltdhen 0-I5 yCern .'NhuNCh ld 1.26 1 .00 
x4 Nllc f (hi!ietllll l hold 3.34 2.15 
X5 te al,' hnuwtiLf 2.21 1.70 
XI', I'anld alil hou~ehiold 	 0!.33 0. 23 

X- t le inl kell to collcc it lilt t' tlder 
h1hiinteld 	 3.89 2.73 

ini ti it,S (olier I mutli ,collkiine 
i: 

tiul l o lllil h llwictld 1.52 1,04 

(inltl lil l iioletilitId It,49 ().71 
(' t!t. lillilihiouseholdt 1.98 t .8( 

D Dtlllllll y ti letligi li
 
I t ll 25 tAinilic,.
Iiddlh l , 


0 toI t indtus 	 15 W HO'aniiic 

* 	 Children were criem a \'el l if (of0.8ml in atll niltle M lhniorlililigh ile colllpoile aiiable. 
SDatila liiimiation pr cmilefd the eslilluilion of a fhill iiiiitlalo dcmmaild iiodel.iie4VariAbte \hick \"crc higliy cIlmmwicould not be inchdCtL in lic qtidratic (iiri iogetier. 

They \%ere iesited illdiiduall. 
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The best equlations for the three grouips of livestock are repul riCd iinTable 2.The R2 and R2 are not very high, bit could riot he eXpectedIo be ligllequatiom: of this natunrC. The number of livestock kept by namilies 
in
isinfrluenced strongly by altilIdes and tradilions ill aldition 1o [he variablesincluded in the Cqaltion. Alliludes and Iradilions canno he measured ardtherefore could not he incIlidCd. The variarion ill Y explained by tlhe regression

will nol therCl'ore be high. 

l'able 2 Ih',sI IF:palim.s Ifor Ih11t1:11o, 01111 :11d ('a11h. I nil.. 1 

I "ariah, Iful/utl,, Unil o;a/ Ul% "l U ln 

(1.) {(.) !/ ((,_)) /,)(Q ) 

I. 80 
* t. 12 ).34 •0.42 0.27 1).1001.05i 0. 05" 0.06, 0.2111 , (0).02) (().02) (0.04) (0l.1ol) 

t.87
X2 
(0.57) 

0.40 0.71"A, 
(0.261 (0).39)

(0. 18" 0I. 18*** 0. :5*4*
 
,\ 4 (C. 10) (0.07) (0 )8)
 

-- 0. 54**
 

,1 -5 (0.24) 

(.70 4,06"* 

X6 (0.61) (1.25)
 
-0.0}6 - 0. 15** 0.16
 

X 7 (0).0)5) (0.07) (0.14) 
0. 17* ** 20** 0.46* 0.39
 

,x (0.04) (0.05) (0.22) (0.24)
 
,\'a Xz0. 
 1()** 

I X 2 1(0.05)
0.05
 

11'A) 
 (0.0) 

(.16
1K, N5 (0,16) 

-(1.31)N.5 X6 (0.21) 
0.18** 0.26*


X5 X 7 (0.06) (0.15) 
--0.99"** 

X6 X7 (0.32) 
-0.72"** -0.60' 0.44' (1.49"* --0.70D (0.31) (0.31) (0.21) (1).21) (0.60) 

R2 (.33 0.46 1.13 1 47 0. 0:6(.35R 0.24 36 0.380 .. .36 0. 17 0.19 
1F 4.1)*. -1.67"' ,.51"'* 4.92'* 3.05' 2.11 

f I. i neal )iit~ii 
Figures in parcnhcn are sarndad til" nd. 
* significan al I0"' 

significant at 5q%
 
.. Significanl al I1
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This is not, howcver, oft great import ance. lhe purpose of' tile research was 
to determine it' there was a signitficant relationship between the two variables 
irfluenccd by the NAI[P (XI, X-) and the livestock units. This can be judged 
by examining the sign" ;.Iid signil'icance of the variables included in the best 
equatious. 

E'vel onl thi.,, hasi,, ho C\cr, the re ,tjts with cattle \were poor. Few vari+,bles 
were significant and manv sign,, \orc i a expected. It \,.as not, therefore,i', I 
possible to discern any rettiontship hetwcen (Ile nuttmber of' cattle units and 
cither A) or A.7 fro lhIese eqtl;ations. 

The linear ,'elualiOs sho\Cd tlit bulI'alo uilt, \%C,C positivly related to the 
numbcr of' privatcly owned fodder Irecs. \\"eak stpport Call tie taken from tie 
quadratic equationi. This implies that lie ef'orts of the NAI.1 to increase tie 
number of trees oil privatC lard could Cncoutragc farnie rs to acquire more 
bul faloes * 

The linear equation did not rC'eal ally rClalioshil) bet ween X'7 and buftalo 
units. The evidence of' the tuadratic form bv itslf iMust be rejected, 
particularly as sonic of thlie signs are dilffictilt to interpret. This does not 
necessarily mean that lie ret'orestatiol of public land will have no0 etfect Un 
buffalo itiis. II ovcr, tle cross -scctional ialysis provided no support tor 
the hypothesis that it will. 

With goats, all signsin lie linear function were as cxpcctcd. Ehis provides 
weak evidnlCC that a rcdntction in ti1e sent collect inig todder (A7) :ould lead 
to an increase ili the nunbcr off goat lllits. Support is Itound inl the quadratic 
equiation. 

Corclusions 

This cross-sectional study tonlIld a relationsiip between two variables likely to 
be in fluenced bv forestrv projects inl Nepal and the number of goats and 
berlfaloes kept byVhouseholds. No relat ionship between these variables and 
cattle units could be identitfled. 

1inight4 he becausC the equations used iinply a form of' Opt imising 
behaviour on tie part of' farmlers. They imply that the farmer will adjust the 
iUtmber of' livestock to his circut iistance ,. There are stron g reasons why this is 
nlot possible with cattle, and wiv\', thereorc, tihe equnat ions were more useful 
with buffaloes and goats. Cattlt are ';icred to Nepalese and by law cannot be 
slaughtered. Unproductive cattle tic, efore have no market value, and once 
cattle become unproductive, 'arnwrs have to keep them. They cannot adjust 
tie nunllilher of cattle tihey ow Ii on CCOilOil ic grotnlds. 'I is is not true for tile 
other animals. 

These rcsutst could have serious in:plications for 'orest management. If* tile 
demand for fodder will be higher than anticipated, as ininlied by the results, 
more careitI or restrictivc 'orest ma lTvigement plans will be necessary. 

Trees will reach iatirity onIy if' aeCss 1t VoLrig plantations is prohibited 
for a tmber of years. \Wicesl-reclad cmniit v support is essential to the 
success of forestry projects in Nepal because it would be prohibitively 
expensive to police plantations it, its absence. This support, however, could 
break down if forest managers do not anticipate that re forestation coUld itself 
lead to a greater dCmalld for forest products. 

• 	The number of icres clnot he regprdcd as a pI Iomkind holding,. tHe sinllpe te.orttion 
co'ivient hleycon itie ivo .ariale wia . 0. I t9. 

/ 
/ 
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A furlhcr implicaion is that lorest rv projecls Iw iheinselkes miav heinsufficienti to redress the Irenld to defore.stalion. (05 erllititlus will have tothink seriously aboul policies which rcduce the iniporlaince olf lieslock olthefarnijitg connnunity. This "ill tot he casy ina countyiV which is so heavilyoverpc:pulatd \\rill) aniiIl;iis despile ihe actl, shoriaecs of feed. According\ly itis an reaI illwhich reCearch is IIgenit ly tecdd. 
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