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THE IMPACT OF FORESTRY PROJECTS ON
LIVESTOCK PRODUCTION:
SOME EVIDENCE FROM NEPAL

R. L. J. Shrestha and D. B, Evans*
Australian National University t

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 panicular, 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 pubiic 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 livesiock production were collected.
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Then each houscehold was visited every alternare day for three weeks, On
these visits, an *intensive questionnaire” was completed, Details were sought of
the daily activity of all houschold members on the day immediately before the
visit. The quantities of firewood and fodder collected and the returns provided
to the family by livestock were recorded. Detailed information about len dayy’
activity were collected Tor cach household using this method .

The Effect of Retorestation

No farm level data coneeraing Chantara households were amvailable in time-
series form, and analvsis had 1o rely on the cross-sectional dats tha could be
collected during a refatively short time of fieldwork. Two variables which
varied on a cross-sectional basis, and which would be alfected by the NAEP,
were eaamined. They were:

(i) the number of todder trees ona farmer's private and: and,

(i) the time 11 typically took g Family member Lo collect a4 load of fodder
from the forest,

Both were expected 10 mfluence the number of livestock kept by
houscholds,

A positive relationship between the number of fodder rrees 2 family owned
and the number of livestock it Kept was expected. If this was contirmed,
would suggest that efforts 1o introduce more privicely-owned fodder trees
could lead to an increase in the livestock population.

Scecondly, reforestation on public land would make todder more readily
available and reduce the time freeessary 1o colleet i, This could eneourage
households 1o keep more livestock.,

The Model

Regression analysis was used 1o 1es| these relationships. Park (1979) noted that
rural people often kept ditferent (ypes of livestoek for different reasons, This
implies that equations for the different types should be estimated separately.,
Three categories of livestock were used—bultaloes, catle and woats. The
independent variable was the number of weighted livestock units, *

Following Park (1979), Moore (1978) and Shah (1980), the availability of
both land (measured as hectares per houschold) and labour were included as
explanatory variables, Both were expected to have positive correlations with
he number of livestock units,

Some types of jobs are sex- and agesspecific in Nepal, FFor example,
collecting fodder from the forest is almost entirely undertaken by women.
Males and children collect fodder onty oceasionally. They SUPervise goats
while they are grazing and look alter the buftaloes on the farm. They appear
to do similar tasks with these animals., However, in the case of cattle, males are
required to do the ploughing while children supervise their grazing,

Shortages of dilterent types of labour could therefore have different effeets
on the number of livestack. With cattle, for example, a shortage of women
would mean less fodder collected, a shortage of men means no ploughing

* The weights suppested oy Sharma (1982) were used. Cattle were then as the base unit (equat
o L) Buttaloes were weighted ar 125, calves at 05 and goats, sheep and pigs at 0,25,
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could be undertaken and a shortage of children would make it difficult 10
supervise grazing cattle. There is no reason to expect that the marginal effect
of these three types of labour on cattfe numbers would be the same, so cach
must be included as a variable with separate influences on the number of
cattle. Simifarly, tfemale fabour must be included separately for goats and
buffaloes, but male and child labour can be combined into a composite
variable because they undertake similar tasks*. Another implication is that it
would not be correct to estimate a single equation for total livestock units.,

As separate regressions were estimated for the three groups of livestocek, the
possibility  of substnutability  or  complementarity between  groups  was
considered. A variable representing the number of other animars owned by a
houschold was included in cach equation. If dil'derent types of livestock are
substitutes, this variable would be expected to have a negative sign. On the
other hand, families with cash surpluses in the past may have acquired
livestock of all types, in which case i positive relationship would be expecied 1.

A dummy variab'e tor religion was also included. Other  possible
explanators, such as levels of past cash surphuses or remittances were not
included due to a lack of data.

Results

Most of the few empirical studies in this area have used the linear form (Shah,
1980; Moore, 1978). An exception was Vaidvanathan (1980) who used the
quadratic form. Both forms were tried as well as the Cobb-Douglas function.

The statistical fit of the Cobb-Douglas equations was very poor and many of

the signs were difficult to interpret. These equations are not reported. The best
lincar and quadratic equations were selected by including the variables which
maximised K=F. A key explaining all variables is found in Table 1.

Table 1 Explanation of Variables Appearing in Lguations

Vuriable Description Averape Standard

Value Deviation
\ Fodder treess household 7.83 6.70
X Males. household 2.08 1.5}
AY Children 6-15 vears/houschold 1.26 1.00
Xy Males + Chitdrenshousehold 3.3 218
N Femaless household 2.2 1.70
Xo Land arca houschold .33 0.23
X Lime taken to collect a load of Todder
houschold 3.89 2.7}
Xk Other hvestoch umits household, consisting
of: '
Buftfalo units houschold 1.582 1.04
Goat units “houschold 0.89 0.71
Catt!z units - houschold 1.98 1.80
D Dummy *or religion
1 tor Buddhists 28 families
O tor Hindus 15 families

* Children were given awdght of 0.8 of aadult male when forming the composite variable.

1 Data limitations prevented the estimation of a full simultancous denand model.

$ Variables which were highly collinear could not be included in the quadratic ferm together.
They were tested individually.
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The best equations for the three groups of livestoek are reported in Table 2.
The R* and R* are not very high, but could not be expected 1o be high in
cquations of this nature. The number of livestock kKept by families is
influenced strongly by attitudes and traditions in addition to the variables
included in the equation. Attitudes and traditions cannot be measured and
therefore could not be included. The variation in Yexplained by the regression
will not therefore be high,

Table 2 Best Equations for Butfalo, Goat and Catle Enitst

Variahle Buttalo Units Goat Units Cattle Units

Figures in parentheses are standind deviations, and

. significant at 109
.. significant at 594
*er significant at 19y

() () () (Q) (L) (O]
Constant 0.80 112 0,34 -0.42 0.27 16
0,054+~ 0,08 0.06 0,21+
X, (0.02) (0.02) (0.04) (0. 10)
(.87
X (0.57)
.40 -0.71
X {0.26} (0.39)
0.18* 118 0, S+
Xy (€. 10) (0.07) (0. )8)
~ (), 54*
Us (0.24)
0.70 J.06%*+
o (0.61) (1.25)
- 0,06 - (). 15%» 0.16
X (0.05) (0.07) (0.14)
0. 17%** 0.20%*> (. d46%* 0.39
Ny (0.04) (0.05) (.22 (0.2
-0, 10
XX, (0.05)
0.05
X Xy (0.06)
0.16
X3 X (0. 16)
~-(.30
Xs Xs (0.21)
0. 18+ 0.26*
Xs X7 (0.06) (0.15)
= (},9Y*ee
Xo N1 (0.32)
=0.72*** - 0.60* 0,442 0,49+ - 0.70
D (0.31) (0.3 (0.21) (0.21) (0.60)
R 0.33 0.46 0.43 047 0.76 0.35
R* (.24 0.36 0.36 0.38 0.17 0.19
3 4400 467 6.5]** 49240 105 2.1
b Lincar ¢ - Quadratic
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This is not, however, of great importance. The purpose of the research was
to determine it there was a signiticant relationship between the two variables
influenced by the NAFP .\, Y-y and the livestock units, This can be judged
by examining the signs and significance of the variables included in the best
cquations.

Even on this basis, however, the results with cattle were poor. Few varigbles
were signiticant and many signs were notr as expected. It was not, theretore,
possible to discern any refationship between the namber of cattle units and
either X'y or Ay from these equations.

The lincar equations showed thet buffalo units wese positively related to the
aumber of privately owned fodder trees, Weak support can be taken from the
quadratic equation. This implies that the efforts of the NAFDP to increase the
number of trees on private land could encourage tarmers to acquire more
buffaloes*.

The lincar equation did not reveal any relationship between X5 and buffalo
units. The evidence of the quadratic form by itself must be rejected,
particularly as some of the signs are difficult to interpret. This does not
necessarily mean thae the reforestation of public land will have no effect on
buftalo units. However, the cross-sectional analvsis provided no support for
the hypothesis that it will,

With goats, all signs in the lincar function were as expected. This provides
weak evidence that a reduction in time spent collecting fodder {X'7) could lead
to an increase in the number of goat units. Support is found in the quadratic
cquation,

Conclusions

This cross-sectional study found a relationship between two variables likely to
be influenced by torestry projects in Nepal and the number of goats and
buttfaloes kept by houscholds, No relationship beiween these variables and
cattle units could be identified.

This might be because the cquations used imply a form ol optimising
behaviour on the part of farmers. They imply that the farmer will adjust the
number of Jivestock to his circumsiances, There are strong reasons why this is
not possible with cattle, and way, thercfore, the equations were more useful
with buffaloes and goats, Cattle are s1cred to Nepalese and by law cannot be
slaughtered. Unproductive cattle theictfore have no market value, and once
cattle become unproductive, farmers have to keep them. They cannot adjust
the number of cattle they own on cconomic grounds. This is not true for the
other animals.

These results could have serious implications for forest management. If the
demand for fodder will be higher than anticipated, as implied by the results,
more carclul or restrictive forest management plans will be necessary,

Trees will reach maturity only it access to young plantations is prohibited
for a number of vears. Widespread community support is essential to the
success of Torestry projects in Nepal because it would be prohibitively
expensive to police plantations in its absence. This support, hovever, could
break down it forest managers do not anticipate vhat reforestation could itsett
lead to a greater demand for forest products.

* The number of trees cannot be regarded as o proay tor Land holdings, The simple correlation
coefticient between the two variables was 001819,
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A further implication is tha orestry projects by themselves may  be
insufficient to redress the trend to deforestation. Governments will have (o
think seriously about policies which reduce the importance of livestock 1o the
farming community. This will not be casy in a country which is so heavily
overpeputated with animals despite the acut. shortages of feed, Accordingly it
is an areit in which researeh is urgently needed.
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