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Fuel, Food or Forest? Dilemmas in a
Nepali Village

DELEPAK BAJRACHARYA*
Resource Systems Institute, East-West Center, Honolulu

Summary. - Field data trom a village Penchayat in the East Nepal Hill Region demonsitaie that
deforestation is caused not so much by fuelwood demand as by the need to clear forest arcas
for food supply. The metiod of analysis uses yuesticnnaire survey, participant observation and
direct measurements in a micro se.-up to assess the demand, as well as the supply systems of
food and fuel, and to analyse the impuct on deforestation. Policy implications suggest that to
control defurestation, food production and distribution practices need 1o be improved, existing
lurests need 1o be managed better to increase sustainable fuclwood supply, and the direct
participation ot local people is indispensable 10 implement desired improvements.

I INTRODUCTION

Since ie first shock of the ‘oil crisis’ in
1973, which heightened world sensitivity to
various ¢nergy concerns, including that of rural
energy, uch progress has been made toward
understanding the critical issues facing the rural
areas ol the developing countries. [t first started
with the 1calization that contrary to the patterns
i the industrialized countries, energy consunip-
tion in the developing countries is derived
overwhelmingly from *non-commercial’ sources,
such as fuelwood, dung cakes and crop residues.
I's led to the acute awarcness of what has
“ome to he known as ‘the other energy crisis’
which refers particularly to problems such us
deforestation due to fuelwood demand and
decline in agricultural productivity due to the
use of dung cakes as fuel rather than as organic
manures for field conditioning.

Compounded with these prohlems has also
been the awareness of the low levels of energy
use that will have 10 be substantially increased
both by quantity and quality if the state of
rutal poverty i1s ever to be countered.® These
converns have led to the advocacy of many
turms of alternative renewable eneigy tech
notogics wimed at nereased efficiency of fuel
use and Ta.! substuon® Particatarly notice-
able is the emphas.  on forestry for fuelwood
supply' naproved stoves,® biogas® and solar
lm*¢l||u‘nlognu.7 Mure recently, the focus has
e un the necessity of assessing rural needs
ik RO s as a peetude to determining proper
o attdches tor alleviaring present day problem.

and for improving future prospects. ‘Technica)
solutions are now being scrutinized in terms of
their comgatibility with rural socio-ecunomic
structures.

These are all healthy developnients in rural
energy concerns and studies. In one area,
however, the dearth of information is still very
serious. While there is the general recognition
that rural realities differ from one country to
another and also within countries, «.d therefore
techuical solutions need to be weighed accor-
dingly, the information is still very scanty on
the dynamics of interaction between energy
issues, on the one hand, and rural people and
organization, on the other. The few studies that
do exist point to vulnerabilities, strengths,

* This article is a condensed version of my thesis for
the Doctor of Philosophy in science policy. For those
who are interested in a more detailed 1ireatiment of the
topic, please tefer to D, Bajracharya, "Implications of
Fuel and Food Needs for Deforestation: An Encrgy
Study in 4 tall Village Panchayar of Eastern Nepal’,
Ph.D  disse.tation, University ot Sussen (1981), |
acknowledge with grvitude the Nmancial assistunce
provided by the Internationsl Develupment Reseatch
Centre, Canaaa, and the Tribhuvan Univensity Reseaneh
Division thiouvh the knepy Research and Develop-
ment Grovp, Nepal, that enabled mie 1o putsue my
tescarch ntciest, including the field work in 1978, )
am very thaokful for comments and criticisms on
catlier dries by Co H. G, Oldhain, ). A Barnet,
h Ro South, /K. Mage, ¢ Sellegel, T v aad
M Howes wea tor eduotal assistanee by B, Youm.
Needbess toeay L aceept full esponsibility tor the et
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capabilities and interconnectedness in the
resource base and organization of people in
rural areas.” These must be understood if rural
energy problems are to be tackled realisticaily.
Therefore, the neced cxislts for more micro-
studies in rural areas which identify complex
relationshiips in resource utilization (of which
energy is a part) and in socio-economic structure.
In addition, such studies must provide the
necessary background in formulating appro-
priate mechanisms for solving problems.

This article analyses the fuel system and
the food system as they interact with the forest
resource and thereby influence the process of
deforestation. The analysis is done in conjunc-
tion with a concurrent examination of the local
socio-economic conditions in Pangma Village
l’anchayarlo in the hill region“ of eastern
Nepal. Despite the widely-held belief that
fuelwood contributes rampantly to deforesta-
tion in the Nepal hills,lz I will argue on the
basis of my data that the position needs re-
examination. Historically, food deficit has been
a serious problem in the Nepal hills and it has
been the primary incentive in forest clearance
for production of foodgrains.'* For instance,
within a 10-year period from 1964 to 1974,
the area of forest cleared for agriculture is
estimated by the National Planning Commission
of Nepal14 to be 672,000 hectares (ha) in the
hills and 315,000 ha in the Terai.'* The forest
area in 1975 is estimated to have been 4,823,000
ha, and thus the deforestation by this process
amounts to the very highrate of 17%in 10 years.
If control of deforestation is the objective,
emphasis on the fuelwood problem alone is,
therefore, misplaced. Furthermore, develop-
mental problems need closer examination if
deforestation is to be counteracted effectively.
Based on some past experiences of the people
in the study area, I will draw some lessons for
possible future programmes.

The local conditions of the study area are
described briefly in Section 2 as a background
for understanding subsequent sections. Section 3
is devoted to exploring the effects of fuelwood
demand on deforestation. Section 4 looks at
the pressure on foresi clearance because of food
deficits. Finally, the implications of deforesta-
tion for future programmes and policies for the
area are examined in Section §.

2. DESCRIPTION OF THE STUDY AREA

Traditionally, the forest has played the role
of a buffer in Pangma Panchayat as it cushions
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the pressures due to increasing demands of fuel
and food. This process is generally true of other
villages in the hill region. As shown in Figure 1,
fuelwood, poles/timber, imperata grass (for
roofing) and fodder are directly extracted from
the forest as i..~ded. In addition, the forest
provides the opportunity for land clearance to
accommodaie agricultural land expansion for
food supply increment or pastures for grazing
livestock. The subsistence mode of living has
accordingly been maintained within limits. The
landscape has, however, undergone visible
changes since the wandering group of Kirantis
first settled in the virgin forest area several
hundred years ago."s The present land use
pattern indicates that out of a total area of
13.4 sq km, a major portion (57%) hus already
been converted to arable land, orly about a
fifth (22%) remains in the state of being a public
forest, and a small portion (11%) is scrub and
scattered wooded areas. Furthermore, a high
population density is also apparent: about 220
persons per sq ki of total area, or 760 persq km
of arable area.

The physical environment of Pangma creates
a small ecological unit within the political
constituency, bounded in the north and west
by hill ridges, and separated from another
panchayat in the east by a stream. The southern
boundary is the only one that is not distinctly
marked. Elevation ranges from 600 m in the
south to more than 2000 m in the north. Pangma
may thus be regarded as a unit of interdepen-
dent settlement clusters that are self-contained
with respect to other surrounding panchayats.

The people living in Pangina are not, however,
a honiogeneous group. Out of a total population
of 3002, the indigenous group (the Rai) consti-
tutes about a third of the population (30%),
and the three other dominant groups are the
Gurung (27%), the Brahmin and Chhetri (23%)
and the Sherpa (7%).}7 Thes= four groups,
together with other minority and occupational
caste groups (13%), are interspersed within the
panchayat. The settlement areas of the dominant
groups may be categorized roughly according to
altitude: the Brahmin and the Chhetri are
concentrated below 1200 m, the Rai between
1200 and 1500 m, the Gurung between 1500
and 1800 ra, and the Sherpa above 1800 m.'®

Regardiess of ethnic and other differences,
subsistence agriculture is the mainstay of liveli-
hood, even ainong the occupationalcaste groups.
Cominercialization of the econoiny is minimal.
The primary concern in any household is to
own sufficient land to provide for the food
requirements of the family. Forest and other
wooded areas provide fuel, as well as poles for
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construction and fencing and timber for
ploughing implements.

One primary reason why the economy
remains at the subsistence level is the lack of
a sizeable market in the immediate vicinity. As
a result, surplus foodgrains, cash crops or other
marketable products have only a very limited
potential for further development at this time.
At present, a small market is held once a week
in Khandbari, the site of district headquarters,
which lies about one or two hours' walking
distance from Pangma. Dharan, the nearest
market centre of significance, is about three
days’ walking distance. Essentials such as
kerosene, cloth, salt and spices have to be
brought by human carriers from Dharan.

Isolation compels the people of Pangma to
be self-reliant and to use resources available
within the area to the maximum level. They
are vulnerable, however, to the extent that
innovations in resource utilization are limited.
Physical difficulties severely restrict the flow
of information and materials to the area. As
will be seen below, the internal resources are
already beginning to show signs of deterioration.

3. FUELWOOD CONSUMPTION
AND SUPPLY :

(a) Patterns of consumption and supply

The pattern that describes the consumption
and supply of fuelwood is depicted in Figure 2.
Three sources of fuelwood supply can be
identified in Pangma: homestead surrcundings,
privately-owned wooded areas and public
forests. In turn, the patterns of supply are
dependent upon the type or quality of fuelwood
collected, the season when collected, and the
time lag before intended use.

Homestead surroundings provide what is
collectively known as jhikra which includes
usable portions of old wooden fences, dried
bamboo pieces, and, during difficult times,
even agricultural residues such as muize and
millet stalks and inaize cobs. The us+ of jhikrd
is particularly important in Pangma beluie and
during autumn (September -November), when
fuelwood collection from forests has not yet
begun but previously collected stocks have run
out. Altliough the amount of jhikrd used is
significant, its acquisition is not from the furest
but from the homestead surrounding areas and
does not render it directly relevant to deforesta-
tion.

Fuelwood consumption in Pangma is met
entirely by collection and not by purchase. The

access to public forests has not, until now, been
restricted. One of the most important factors
that determines whether the need can be met is
dependent upon whether a household can send
the person, either from its own members or
from other households, as hired labour or as a
favour, to collect the fuelwood. Because labour
is a determining factor the collection schedule
is dependent largely apon its availability. For
example, the period from May until October is
a lavy agricultural season characterized by
intensive labour utilization in activities related
to paddy and i.illet, that is, ficld preparation,
transplanting, weeding and harvesting. These
activities coincide with a period when the forest
floor is slippery and infested with leeches and
wood is wet and heavy. The season is conse-
quently unfavourable for fuelwood collection,
which does not occur. The normal practice is to
stock fuelwood in March/April sufficient to last
until November. From November onward, the
collection schedule resunes again. Since winter

cropping has until now been practised at a ve.y

low level, the demand for agricultural labour at
this time is not in conflict with the labour
required for fuelwood collection.

Normally, the time required to collect one
bundle of fuelwood from :he forest is four or
five hours or longer. Because there is no pressing
demand for labour in winter, time that appears
quite long to an outsider is not perceived in the
same way by the villager. In fact, ‘going to the
jungle’ signifies a socialization opportunity to
many residents. It is quite common for fuelwood
collectors to go to the forest in groups. Singing,
dancing, gossiping, joking and other peer-group
pastimes are natural occurrences during such
trips. In this sense, fuclwood collection itself is
either incidental or is rationalized as an excuse
to get out of the domestic drudgery. The physical
hardship of carrying 40 kg back is considered
quite normal and co.nplaints never occur.

Both privately-owned wooded areas and
public forests provide what is collectively
known as daurd. Daurd consists of two cate-
gories. In the first case, dead branches or other
dead wood are collected. This is done when
wood is required for immediate use, that is,
between November and May. The logic is that
the drying of fresh grcen wood takes a long
time and, therefore, is not favoured. On the
other hand, the wood that is to be stocked for
the May through November period can be green
because the time lapse before use is greater.
For this purpose, fresh branches are cut. Since
stocking for six months requires that a large
volume of wood be involved, the preferable
operation is to cut whole trees.
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) Figure 2. Accessitility and end uses of fuelwood.

Fuelwood for cooking is required for pre-
paration of beer, wine and liquor; and for
preparation of a fodder supplement for live-
stock. Fuelwood is also needed for space
heating, especially during winter at the higher
altitudes. Seasonal variations in use are impor-
tant. For certain groups, it is not uncommon to
go without cooked food, not because firewood
is scarce but because grains are not available,
particularly during the months of March to May.

Preparation of beer, liquor and wine is similarly
affected. In addition, some groups are by
custom not allowed to drink or to make any
forms of alcoholic beverages; these include the
Brahmins and Chhetris. Cooking is done either
in a stove with a semi-enclosed hearth or in an
open hearth. The stove has two holes at the top
for cooking pots. In the case of the hearth, the
pots are placed on top of iron tripods or stones
over the hearth. Hearth-users can be clearly
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demarcated by ethnic groups. The only stove-
users are the Brahmins and Chhetris. All the
rest use hearths. The Brahmins and Chhetris
also constitute the non-drinking group. What is
interesting is that the stove-users, as 1 will show
below, consume less fuelwood per capita than
the hearth-users. It can be argued that the
stove-users make more judicious use of wood
for cooking. If this is the case, the interesting
question is why hearth-users are apparently less
judicious. The stoves zre made locally at no real
cost and with no intricate skill. The hearth-users
say that the Brahmins and Chhetris use less
wood because of the stove and yet there does
not appear to be any sign of their wanting to
switch to the stove. Why?

It can be hypothesized that there is no
pressure yet for them to change their habits.
For example, fuelwood scarcity is not yet
perceived as a problem, as long as they can
afford the time to collect it, and thus there
appears to be no need to change the technique
with which they are familiar. Second, the
hearth-users contend that their family deity
resides in the hearth and the fire has to continue
in the fireplace to keep on the good side of the
deity. An interesting anecdote was related to
me by a Rai on how he had tried to convert to
the usage of the stove. Whether by chance or
otherwise, he had encountered several mis-
fortunes that year, such as his wife's sickness
and the loss of a large portion of his land due to
landslides. Under social pressure from his own

(2,494,100

354, 500

Jhikea Total Fuelwood
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family members, as well as other relatives in th»
area, he had to abandon the stove and turn
back to the hearth. The fear of angering the
family deity is deepiy ingrained since childhood

Also, the hearth-users as makers of alcoholic
beverages frequently prepare beer, liquor and
wine for their own consumption, and it is best
made on the hearth. The preparation is done
with large pots, and if done on a stove, the
heat coming cut of the opening at the top is
not distributed uniformly throughout the pot
and the flame at the other opening is also

- wasted.

(b) Consumption of fuelwood

The quantity of fuelwood consumed 1n
Pangma by type and sources of fuelwood is
shown in Figure 3. The estimates were made
by evaluating consumption in a sample of
182 households out of the total of 582,
Simple summation of fuelwood consumption
shows that the 182 households consume an
annual total of 0.78 m kg of wood consisting
of 0.67 m kg of daurd and 0.11 m kg of jhikrd.
The mean annual fuelwood consumption is
4290 kg per household (standard deviation
1490 kg) or 940 kg per capita (standard devia
tion, 420 kg). As expected, the large standard
deviations in both are indications of the hetero-
geneity of the population, household sizes, types
of stoves used, and elevation diffcrences.
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{759,500} {1, J80,100)

Daurg due
to Iree-felling

Dawr 3 due
10 qyathering

Scatlered
woorded areas
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Figure 3. Annual fuelwood consumption (kg) hy sources and type.
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Of the two categories of ddura, that which is
derived from cutting down trces (described
henceforth as tree-fell dauri) constitutes 0.24
m kg (35% of the ddurd). That from lopping
and/or gathering of branches and deadwood
(described henceforth as gathered daurd)
constitutes 0.43 m kg (65% of the daurad).
When these figures are extrapolated to include
all the 582 households in the panchayat, the
pattern of fuelwood consumption by source
and form appears as shown schematically in
Figure 3. To summarize what is shown, the
annual total of fuclwood consumed in Pangma
is equivalent to 2.49 m kg. Of that amount, 14%
is derived from jhikrd (0.35 m kg) and the
remaining 86% from ddura (2.14 m kg). It is
important to note also that 31% of the total
fuelwood consumed is tree-fell ddurd and 55%
gathered ddura.

Not all of the total fuelwood consumed
comes from the forest, and therefore, the
non-forest portion is not considered directly
responsible for deforestation. Thus, jhikra,
which constitutes 14% of total fuelwood use, is
collected from homestead surroundings and
scattered wooded areas, which are not con-
sidered legitimate forest areas. Also, the ddura,
which is derived from the forest is only partially
acquired by cutting down ‘rees. A large portion
of it (i.e. 55 out of the 86%) is obtained from
lopping branches and coilecting deadwood and
not by cutting whole trees. This is important
to note because the cffects on regencration due
to these two processes are different; lopping
branches may stunt growth but felling trees
kills the trees altogether.

In addition, tree-fell dgur@ is derived from
private woodlots, as well as public forests. Thus
19% out of the 31% of the fuelwood attributable
to tree-felling comes from public forests and
the remaining 12% from private woodlots.

In Pangma there is more than one public
forest to which all residents of the panchayat
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go for fuelwood collection. Logically, the resi-
dents generally tend to go from their settlement
cluster to the nearest forests. Fuelwood con-
sumption by area is shown in Table 1. 1t will be
noted that only the ddurd component of fuel-
wood is given. The reason is because this is, as
already 1entioned, the component that is
expected to be supplied by the public forests.
The aggregated amounts of daurd consumption.
are extrapolated from sample households to
give the total ddura consumption in each area.
In light of these group divisions, the question
with regard to deforestation is whether grouped
forest areas will sustain the ddurd demand of
grouped settlement clusters.

(c) Sustainable supply of fuelwood

A sustainable supply of fuelwood is assumed
to be that amount which can be safely provided
by the growing stock of trees in the forest
without undue damage to the forest ecology.
More specifically, it is assumed here to be the
sum of the annual increment of wood from the
growth of stem and branches and also the pro-
duction of deadwood. These are dependent
upon the growing stock of trees in the forest
areas. The growing stock in the present
estimate includes not only the timber volume
of trees larger than 10 cm diameter at breast
height (dbh) (as is done in the usual forestry
inventory), but also small trees (less than 10 cm
dbh), branches, and treetops, This latter addi-
tion, which is important from the fuelwood
aspect, is very significant since it constitutes
~bout a gouarter of the total growing stock
(Table 2).

The annual growth of wood is estimated by
assuming 7% growth rate for trees less than
13 ¢m dbh, 5% for trees between 13 and 30 cm
dbh, and 2% for those greater than 30 cm dbh.?!
Deadwood is assumed at 3% of the growing

Table 1. Consumption of daurd in selected groups (in 000 kg)

Sample households

All households

Gathered Tree-fell
Group No. of Gathered Tree-fell No. of daurd daura Total
name hhlds ddurd daura hhlds (extrapolated)  (extrapolated) (extrapolated)
North 47 139.0 334 143 444.6 106.9 551.5
West 17 48.5 6.4 58 155.1 204 175.5
Middle 61 145.3 70.7 199 464.6 226.0 690.6
South 57 98.8 35.9 182 315.8 114.7 430.5
Total 182 431.6 146.5 582 1380.1 468.0 1848.1
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the punchayar into four units in sccordance
with groups of settlement clustess and forest
areas. The consumption and supply of fuelwood
in the North, West, Middle, and South groups
are shown in Tables 1 and 2. The total ddura
supplied from public forest is first examined:
the North is experiencing a deficit of about &7
andthe West is almost at the point of equilibrium,
with an excess of bhelow i% . The Middle and
South, on the other hand, are sate. The Middle
hus an excess supply of about 207 and the
South of about 3377, It is worth noting that
the level of stress increases steadily from South
to North.

A further analysis can be performed in terms
of the state of gathered and tree-tell diaurg. 1 is
interesting tu note that gathered Jdurd is the
main cause of the deficit. Tree-fell ddurd demand
15 adequately met in all the tour groups by
significant argins, for example, 292 in the
~North, LY in the West, 24 in the Middle, and
k2% in the South. The North and West groups,
which are indicated as problem areas, are under
stress due mainly to the gathering of fuelwood.
Counsumption exceeds supply by 17 in the
North and by 2000 in the West. The reverse is
the case as supply exceeds consumption in the
Middle by 157 and in the South by 42,

‘Ihe conclusion theretore emerges that public
forests ure under stress in the North and the
West, and that ddurd consumption due to
gathering can be identified as the main reason
for deforestation. Those in the Middle and the
South uppear, however, to be safe from
deforestation  due to  Jdurd consumption,
regardless of whether the dawrd s gathered or
tree-fell.

te) Discussion

‘The above ohservations would clearly caution
aganst the dangers of generalization, even in a
unit as small as the punchayar. Although the
vulnerability of the fuelwood supply system is
clear in all cases, the degree of the problem is
ditferent, and consequently, the pohcy 1mplica-
tions are different. For example, the adoption
of the conventional approach, as | showed
above, Justifies unrealistically that the ‘fuelwood
crisis’ s already predominant and warrants
immediate measures both to increase fuelwood
supply by means such as afforestation and to
decrease fuelwoud consumption through the
introduction ot more efficient techmques ol
conbustion. On the other hand, the approach
that | have taken indicates that the supply of
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fuelwood is vulnerable in so far as there are
some areas within the panchayut where con-
sumption exceeds supply, but there are others
where this is not the case.

Second, in the problem areas, the problem is
caused by lopping of branches rather than by
clear felling of trees. Two policy implications
are discernible here: (1) better distribution of
resources in the panchayar and (2) better
management that would include better facilities
to cut big trees (since the present use of axes
does not allow this) and would promote the
growth of small trees (to increase the annual
increment).

Third, and more important, the present
study demonstrates that the existing forest area
in Pangma has the capability to supply the
requisite amounts of fuelwood, and the vulner-
ability is understood only in so far as future
problems are anticipated. If no changes are
assuined in present consumption patterns, there
will still be an increase in fuelwood demand due
to population increase. This will increase the
stress on the forest. Also the supply of fuelwood
will be further curtailed due to possible deteriora-
tion of the forest ecosystemn caused by fuctors
other than fuelwood demand.

The very reason that a situation of vulner-
ability is created at the present time is the result
of the forest area having been previousiy cleared
for purpouses other thun fuelwood supply. The
casing of the problen: depends upon whether
these other factors can be controlled. The
following section examines the food aspect in
the context of its possible effects on deforesta-
tion.

4. FOOD CONSUMPTION AND SUPPLY
{a) Levels of food consumption

Consideration of food in this analysis is
restricted to rice, millet and maize since most
of the agricultural fand in Panzma is devoted to
these three crops. The consumption per capita
ranges from 145 kg in the West to 179 kg in the
North to 200 kg in the South to 201 kgin the
Middle Clable 3). In nutritional terms, even the
high averages of 200 kg per capita per annum in
Pangma are in the neighbourhood of minimum
requirements. The National Planning Comims-
sion (F978) estimates the daily requirement of
grains. to be 605 grams per capity (220 kg per
annum) in order to derive an average ot 22350
calories of vnergy perday Clark (19779 helieves
that ‘the minimum and maximum reguirements
of 1625 and 2012 culories/day can be met by
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‘Table 3. Per capita consumption, availability and balance of grains (kg) in settlement areas

Rice Millet Muize Combined

North

Cunsumption 80 57 42 179

Availauility 55 68 53 176

Bulance =25 +1] +11] -3
West

Cansiiption LE] 2] 3o 145

Availabulits 6Y 56 38, 163

Balance ~19 +35 +2 118
Middle

Consumption 132 44 25 201

Availublity 138 65 55 258

Balance +6 +21 +30 +57
South

Cunsumption 129 36 35 200

Availability 136 69 43 248

Balance +7 +33 +8 +48
Whule punchayat

Cuumption 113 43 34 190

Availability 149 66 49 224

Balance -

+13 +15 +34

the implications of the food supply and demand
situations in Pangma for deforestation” The
hasic reasoning is as follows: if a surplus of
foodgrains is apparent, while the level of con-
sumption is also not too low, pressure toextend
cultivation into existing forest areas is minimal.
This would imply thut, at the present time,
deforestation due to tood needs is negligible.
On the other hand, if there is a deficit of food-
grains and the level of tood consumption is
at the same time low, the pressure to seek
additional opportunities for foodgrain produc-
tion can be assumed to be great. | will analyse
below the extent to which land purchasing as
well as cropsharing and/or mortgaging supple-
ment food supply requitements. Subsequently
I will look into the chances of forest clearance
as o mechanism tor the same purpose.

Land purchase is an effective means for
increasing the availability of lood. This, how-
ever, is an opportunity available only to a
privileged group ot houscholds in the connmu-
nity. lhe reason is obvious: cash for land
purchases is not easily attained, particularly it
the houschold does not have any member who
is gaintully ¢miployed outside of the commu-
nity. The history of land purchases in Pangia
reveals that they are directed mainly toward
the acquisition of riceland. [hirty-one out of
the 181 sample households 1700 reported

such purchases in the last 30 years (Table 4).

Two observations can be made. The first is
that in terms of purchasing capability, the
North and the West lag behind the Middie and
the South. Second, the purchases in the past
have involved fairly large picces of land, accord-
ing to Pangmu standards, by a select and
privileged group of housceholds. The opportunity
cannot therefure be considered a viable one,
especially tor those who are poor and are already
experiencing food deficits.

tTouscholds that have entered into other
land transactions such as cropsharing or mort-
gaging are in a better position in terms of food
supply, compared to those that have not. The
question that pertains to the discussion here is
which forms of transaction could be considered
as being more helpful toward alleviating the
problem of detorestation and to whom should
these opportunities be made available, 1l anyone.
Generally speaking, the largest number of these
trunsactions tuhe place with tepand to riceland.
Abo, the transactions occur mainly among
those houschaolds that already ovwn some land
and Gl it as well. Since ricetand is the dominant
form involved in cropsharing or mortgaging, the
trequency of their occurtence m the North and
West is of less signiticance, primanly because of
the unsuitability of most fand forrice cultivation
in those regions, These are the regions where
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‘Table 4. Purchasces of riceland in diff-rent settlement groups (In the last 30 yvdrs) .

WORLD DEVELOPMENT

Amount Average amount Cultivated
Sample hhlds Hhids of land purchased land
purchasing represented puschased per household represented
(No.) (%) (ha) (ha) (%)
North 9 19 3.29 0.36 16
West 3 18 1.23 041 16
Middle 11 18 5.18 0.47 15
South 8 14 5.54 0.69 16
Total 31 17 15.24 0.49 16

the problem of food shortage is more acute.
Furthermore, since the ability to enter into
these transactions presupposes that the house-
hold should already possess a sufficiently large
piece of land of its own, transaction is not
ordinarily a means by which the poorest house-
holds could hope to upgrade their food supply
by a substantial amount. On the average, crop-
shared land contributes an additional share of
about 0.05 ha/cap only. In the absence of some
land owned by the household itself, this incre-
ment alone is rarely sufficient to support the
food requirement.

Although cropsharing or mortgaging plays
the role of dampening the problem of food
needs, the real beneficiaries are limjted to those
who already are in some position of strength. In
addition, the lhouseholds in the Middle and in
the South are the real beneficiaries, mainly
because of the proximity at which they live
with respect to soine large landowners in the
Middle and the South who are willing to part
with their land for cropsharing and mortgaging.
The households in the North and the West, in
contrast, are relatively less fortunate in this
respect.

The forced choice now consists of resorting
to the slash-and-bum technique of agriculture
in order to produce millet and maize since the
production of rice is not suited to land in these
areas. People told me that given a choice, they

prefer not to practise slash-and-burn agriculture.
Extensive land tracts that would permit suffi-
cient rotations of fallowing and cultivating are
not available but slash-and-burmn is still adopted
as aresponse againstinadequate food availability.
They complain that the amounts of grain
produced in these marginal areas are low and
that guarding such cultivated areas from animals
and birds until harvest time is a dicficult chore,
particularly because they are located near the
forests and far away from settlement areas.

Two stages can be noted in Pangma with
regard to forest clearance. In the first stage,
the clearance has already occurred. In the
second stage, the clearance is perhaps likely to
take place in the future. The ownership of
pakhobari (agricultural land of marginal value
and relatively poor quality, but usable for the
cultivation of millet and some maize) and
banjho land (temporarily abandoned fallow
land) represents the first stage, and the owner-
ship of private forest aieas represents the
possibility for the second. Table 5 summarizes
the distribution of households who claim
ownership to pakhobari, banjho and forest area.
Not surprisingly, the frequencies of households
reporting ownership of pakhobari is much
higher in the North and the West than in the
Middle and in the South. Indications are that a
large number of households in the North and
the West are already resorting to slash-and-burn.

Table 5. Distribution of households owning pakhobiri, biirjho, and private forest

Total

no. of Pakhobart Banjho IForest

sample No. of No. of No. of

hhids hhid Per cent hhid Per cent hhid Per cent
North 47 27 57 13 28 14 30
West 17 13 16 4 24 3 18
Middle 60 20 33 14 23 16 27
South 57 14 25 4 7 9 16
Panchayat 181 4 41 35 19 42 23
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At the same time, it ought to be noted that the
represeniation of the houscholds from the
Middlc and the South is also not small.

People in Pangma told me that, ordinarily,
they prefer to keep ba@njho land fallow for 2 -3
years to allow sufficient nutrient regencration.
From this perspective, the representation of
households who report ownership of banjho
land should have heen in the same order of
magnitude as that for pakhobari. As shown in
Table 5, this is clearly not the case since the
reported cwnership falls short by two times in
the North and three times in the West. This
characterictic indicates short fallow periods,
which is symptomatic of growing pressures to
cultivate more frequently.

The likelihood of future forest clearance is
great. A significant number of households claim
ownership of land where forests still stand.
Thirty per cent of households in the North,
18% in the West, 27% in the Middle, and 16%
in the South report such ownership. The Forest
Office does not recognize these ownership
claims, but the fact remains that forest boun-
daries have not been marked, despite the Forest
Nationalization Act of 1957, and the registration
of cultivated land ownership in 1968,

These attempts by the government have only
exacerbated forest clearance, rather than
controlled it. The nationalization of forests
effectively removed the mechanism of local
control through village headmen and further-
more created the fear that the government was
going to take the forest land away from the
people. For these rcasons, many people cleared
forest areas and claimed them as privately-
owned agricultural land. The same effort was
further intensified in 1968 when the residents
were forced by law to register land ownership.
In the absence of a cadastral survey, verbal
statements and the endorsement by the elected
chairman of the panchayat were accepted by
the government officers. They made spot checks,
however, and villagers cleared forests to prove
the state of cultivation — just in case. The
cadastral survey had still not been carried out
in 1978-79 when my rescarch v.as being done.
I suspect that more forest clearance will take
place when the survey is administered.

If the pressure to acquire more food persists,
as the circumstances in Pangma indicate, and if
there are no other possibilities, the forest land
which is reported to be privately-owned will be
tne first area to be cleared. Even if the land is
net cwned by the household under food
pressure, the members concerned will most
possibly ask for permission to cultivate in the
forest land as a favour on a yearly basis. From

my own personal observation | have noted,
particularly in settlement clusters in the North

and the West, that such permission was granted

upon receipt of annual gifts which might include
one or two bottles of liquor or two or three
pots of beer.

Deforestation due to expansion of agri-
cultural land into forest areas is indicated by
aerial photographs taken in 1978. Patches of
cultivation, temporarily abandoned fields in the
middle of forest areas, and the cultivation of
millet fields in the iinmediate vicinity of forest
areas are especially noteworthy in this respect.
Interviews with people in the panchayat revealed
the continuing practice of slash-and-burn
cultivation, especially in the North and in the
West where the problem of food deficit is tlie
greatest. The chronic problem of this deficit,
compoundrd with the limited opportunities
for increasing food productivity, reinforces the
trend in deforestation.

(e) Introduction of new technologies?

The three opportunities mentioned above
(land purchase, land transactions and forest
clearance) are the mechanisms that have been
used traditionally by the residents in Pangma to
increase food production. The fundamental
approach in each is to increase the area of
cultivated land. There are, however, other
promising approaches that can be used to
increase the productivity of land and/or Jabour,
but that are not presently being used for a
variety of constraints. The people in Pangma
will eventually have to think about alternatives
if further deforestation is to be checked and
when the exploitable marginal land from forest
clearance is exhausted.

The most prominent possibility is that of
cropping on the same land more than once.
Presently, less than 10% of the arable land is
cropped twice. Including the preparation of
land for the transplanting of paddy and millet,
agricultural land is occupied at the present time
from May/June untii harvest time in November/
Deceinber. Only maize is planted as a double
crop on some of the land. 'lhe signiticant
constraints to double cropping were reported
to me as follows:

— limited irrigation facility for cropping in

winter;

— limited availability of organic manure

(which is barely sufficient for the present
extent of maize cropping);

- limited access to chemical fertilizer
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because of phiysical isolation, cost, and
inadequate information;

— limited availability of government exten-
sion services;

-- present pattern of human labour use in
essential miscellaneous activities during
winter, for example, fuelwood collection,
marketing trips lasting several weeks, and
involvement in domestic crafts and
industries.

The decision to intensify cropping in Pangma
is, therefore, a very complicated ,rocess from
many different aspects. In many respects, a
fundamental structural change in the present
life style is required. Many of the constraints
mentioned above are not irremovable, but
require, however, sufficient incentives to change
either by force due to intolerable food scarcity
and land scarcity or by the attraction of the
greater and morc satisfying rewards of human
well-being.

The above argument applies to other pros-
pective technologies, such as the introduction
of new seeds. An anecdote that I heard from
several people in Pangma is of interest here. A
year before I came to the village, the District
Agriculture Office introduced improved high-
yield varieties of maize in the region. Seeds and
fertilizers were distributed at subsidized prices.
Several farmers from Pangma were willing to
experiment and had gone to Khandbari to buy
seeds and fertilizers. They worked thai winter
on experimental plots, one consisting of the
local varicty and the other of the improved
variety. The result of the improved varicty was
a total disappointment hecause the rates of
survival and of growth of the new plants were
very much lower than those of the local variety.
During harvest time, the number of mature
maize cobs was negligible in the improved
varicty. As one farmer said, ‘the plants were
merely good as fodder for the livestock’. Later
I confirmed the story with the acting chief of
the Agriculture Office and he admitted that:
(1) the distributed seeds were found to be
‘old’ and (2) the farmers had applied too much
fertilizer which'‘burned’ the seeds.

The nain point is the faulty extension prac-
tice that inhibits incentives for innovation.
There is a deep-seated mistrust and cynicism
about government officials in genecral, and I
heard of many storics of misconduct by officials.
1 have also personally observed much con-
descending and sometimcs insulting behaviour
toward village laymen by the officials when the
villagers visit government offices and also when
the officials go on village tours. The kind of
failure that the story above depicts reinforces

the mistrust and cynicism of the villagers. In
oider to introduce any new technology success-
fully, there is as much a need for a structural
change in government extension practices as in
the thinking of the local villagers.

Cf all the opportunities, forest clearance and
thus usage of the marginal land for producing
millet and some maize remains the most attrac-
tive. With rega.d to which regions of the
panchayat are more vulnerable, the answers gre
clear-cut as well. The North and the West are
the arcas where the levels of food consumption
are the lowest, the potentials of food supply are
the smallest; and the opportunities for future
improvement are the blcakest. These are the
regions where the problems of deforestation are
also going to be the biggest. The prospect of
future deforestation is, therefore, indeed grim.
The residents of Pangma are no less aware of
the problem. They bemoan vigorously their
inability, on the one hand, to meet food
needs adequately throughout the whole year
and, on the other hand, to find alternatives for
improvement. The situation is one of desperation
and their preoccupation lies less with the fuel
problem than it does with the food problem.

5. IMPLICATIONS FOR POLICY

The fuel and food situations in Pangma
suggest that: (1) the continuance of deforesta-
tion is the result of chronic food deficit, which
brings about the pressure to clear forest areas:
(2) the effect of deforestation is thus to reduce
the sustainable supply of fuelwood; and (3)
wlhen the reduced supply is exceeded by the
level of fuelwood consumption, additiona:
extraction of fuelwood will also begin to cause
deforestation. This sequence of events can be
illustrated by tae comparison of the food and
fuel situations in the subregions of Pangma.

The North and West regions of Pangma are
characterized by a very vulnerable fuel situation
as evidenced by the fact that extraction of
gathered daura exceeds the sustainable supply.
This is not so in the Middle and in the South.
Also, the food supply situation is more vulner-
able in the North and in the West than in the
Middle and South. The implication is that the
greater degree of food deficit in the North and
West is not unrelated to greater deforestation
in those regions. The acrial photographs and the
reported ownersiiip of pakhobari and banjho
support the observation that forest clearance
for agricultural production is greater in the
North and in the West than in the Middle and
the South. Furthermore, the sustainable supply

g
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of fuelwood from the remaining forest in the
region can no longer meet the ieve! of consump-
tion. It is safe to assur-e that deicroctaticn js
also being caused by fuelwoocd extraction.

In the Middle and the South, it is possible to
identify patches of encroachment due to
agricultural activities. Deforestatica is, there-
fore, occurring. Yet the pace of deforestation
is perhaps not as fast, probably because the
food deficit problem is not yet as critical as in
the North and the West, and the present forest
area provides the sustainable supply of wood
which is until now greater than the level of
fuelwood consumption.

The conclusion is that food deficit leads to
deforestation to such an extent that fuelwood
scarcity at a later stage becomes an added
influence. Inasmuch as fuelwood scarcity is a
problem, food deficit lies at its root. This
conclusion confirms what was repeatedly
hinted at by people in Pangma during the course
of my research. This may, however, cause some
discomfort to advocates of the ‘encrgy crisis’ in
national as well as international circies because
the problem with regard to energy, or more
specifically fuelwood, is only a secondary
problem. Energy cannot be isolated as the single
most important priority in the rural areas.

Viewed from the eyes of a peasant in Pangma
who does not use any petroleum or chemical
fertilizer and wlio at most uses kerosene spar-
ingly (on the average 0.7 litre per household per
week) for lighting purposes, the effect of the
world oil crisis has been minimal. He has so far
been managing to get the required amount of
fuelwood, although it is perhaps taking him a
little more time than before to collect. On the
other hand, food has been a chronic problem
and he has to capitalize on any avaijlable oppor-
tunity to increase food supply, even at the cost
of deforestation. From his standpoint, as far as
he is concerned, this is the trade-off.

Arguments can be made that the problems
discussed above are valid to a great extent for
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other panchayats in the Hill region of Nepal.
Modes of economic production, distribution of
physical resources, patterns of resource utiliza-
tion, interactions of different ethnj: groups,
end many other characteristics described by
researchers in other parts of the Hill region are
quite similar to my own observations in
Pangma.?® Also Pangma typifies many signs of
underdevelopment, such as: difficulty of physical
access; subsistence economy which does not
provide much purchasing capacity; limited
resources, lack of effective information exchange
and extension network; dependence on external
assistance for improvement even though its
commitment and continuity are impermanent.
Although cultural differences and related
organization aspects are location-specific, the
essence of the argument as stated above is
similar. The Pangma experience can then be
treated as a micrccosm of the general scenario.
Under these' circumstances, what are the possible
means of controlling deforestation in Pangma
and other villages in the Hill region?

The critical problem is how patterns of
sustainable land use can be maintained. Because
land is a constant, increasing the productivity
of land is one important possibility. The
dilemma is how this can be done under existing
conditions of underdevelopment. | have already
indicated the structural changes in society that
will be required to raise the productivity of
agricultural larnd. The required changes rest as
much on the local people as they do on govern-
ment officials or development project officials.
Cooperation between local people and project
officials in the formulation and implementation
of projects has to be practised. Theoretically,
this concept has already been incorporated in
the Sixth Plan of the government.?” The
challenge is whether a workable strategy for
confronting the prevailing problems can be
formulated with a sensitivity to social, cultural
and organizational differences.
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principalities into what is now the Kingdom of Nepal.
The sccond wave came during the war with Tibet
toward the end of the cighteenth century. In bodh
cases, many people from the army settled in the arca
when the military operations came to an end. Sce
Janch Bujh Kendra, Mechi Dekhi Mahakali, Vols. [ -1V
(Kathmandu: 1975), in Nepali.

18. This type of population distribution by ethnic
groups at different elevations is typical in the ‘mid-hill’
repion of Nepal. The influence of climatic zones and
vegetation on the development of ‘vertical structures
of cultures’ is theorized by Kawakita (1976).

19. The prowing stock is deternined as follows:
M A X pr=NT
Q)N ¥ py=Viy
B) Vg% py = Wy,

A the forest area, was determined from azrial panchro-
matic photographs that were taken by lluntings Survey
Ltd., UK, on 6 -8 December 1978 as part of a survey
conducted for the Kosi Iill Area Rural Development
Project. The photographs, taken from 7600 m above
sea level, were reproduced at a scale of 1:20,000. |
used nine photographs to cover the entire area of
Pangma panchayat.

l'or estimating p7, the number of trees per unit
forest, I requested V. P, Juiswal, a forester, to do the
tree inventory on 13 forest sites. Trees of various
diameter at breast height (dbh) were counted. See
V. P. Jaiswal, ‘Forest working schemes fur Pangma
forests’, Report submutted to Enerpgy Research and
Development Group (Kathmandu: 1978),

o, the wood volume per tree, was estimated by
using the volume table derived by the forest Resources
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Survey for ‘miscellancous species in the hills’. Tree
heiphts were assumed. Sce Department of Forests,
Tree Volume Table for Nepal, Vorest Resource Survey
Report No. 3 (Kathmandu: 1967).

The density fuelwood, pyy, was estimated by
Levenson for samples of various s; ecies, nameiy,
Daplniphutlum  himalayense,  Castanopsis  indlca,
Purva cerasifolia, Schima walllchii, Alnus nepalenvis
and Symplocos ramosissima. See B. Levenson, 'Fuei-
wood utilization: a ctudy of the demand and the
availablz fuelwood resources at six selected villages',
Phewa Tal Technical Report No. 9 (Kathmandu: 1979).
Many of these species are common in Pangma as well.
Levenson’s mcasurenients included fresh green wood
as well as air-dry wood. Assuming an average 157
moisture content, I assessed a density of 0.74 g/m).

20. The fact that these parts are ignored is indicative
of the bias until recently with regard to commercial
logging interest in forestry. Understandably, harvesting
of small trees, branches and treetops is of little relevance
from that standpoint. This is certainly not the case
with regard to fuelwoond collection by people in rural
areas.

21. Estimates of annual growth of trecs are far from
satisfactory. Levenson, 1979, op. cit., assumed 12.5
m?/ha, and Wormald and Gurung, 1976, op. cit.,
estimated 10-15 m?/ha in unmanaged forests and
25-30 m?/ha in managed forests in western Nepal. |
used the graded rate of growthaccording to dbh classes
similar to the one taken by Forests Resources Survey,
Department of i‘orests, Forest Statistics, l{ill Region,
Forest Resources Survey Repurt No. 21 (Kathmandu:
1973). Accordingly. my estimate corresponds to 4.8
m?® /ha if all parts of the tree were assumed and 2.8
m? /ha if only timber volume was accounted. Clearly,
mine was a very conservative estimate which only
strengthens the thesis 1 am putting forth with respect
to a de-eraphasis on deforestation duc to fuelwood
consumption.

22. The accounting of deadwood is of little relevance
to a forester if logging is the driving force in forestry.
R. T. Forbes (cd.), Forestry landbook (New York:
Ronald Press, 1955), assumes ‘a flat 10 to 20 per cent
reduction’ duc to ‘mortality’. The literaturc on litter
generation in forests is commman in ecology studies,
however. For example. the pricentage of falling woor
from trees is found to be 4.29% in the Amazonijan
forest according to H. Klinge, W. A. Rodrigues,
L. Brenig and E. J. Fittkau, ‘Biomass and structure
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in a central Amazonian rain forest’, Chapter 9 in
. B. Golley and L. Medina (eds.), Tropical Ecological
Systems: Trends in Terrestrial and Aquatic Research,
Ecological Studies 11 (New York: Spricger: 1975),
and 8.88% in the miombn in Africa according tu
F. Malaisse, R. Freson, G, Goffinet and I-. Malajsse-
Mousset, 'Litter full and litter breakdown in Miombo’,
Chapter 12 In I'. B. Golley and {.. Medina (eds.),
0p. cit. My use of 3% is an aribitrary but conservative
estimate.

23. Sce the references cited in note 12,

24. Sec: National Planning Commission, A Survey
Report on Employment, Income Distribution, and
Consumption Pattzrns in Nepal, Summary Report,
Vol. IV (Kathmandu: 1378); and C. Clark, Population
Growth and land Use, 2nd edn (London: Macmillan,
1977).

25. As a point of information, it may be noted that
although a surplus of grains exists in the penchayat,
it is unlikely that the surplus is stored away for times
of misfortune. Instead, the surplus - especially of
millet and maize ~ is more likely to be used in making
alcoholic beverages. A surplus is apparent to theextent
that, in this analysis, only the proportion of grains
consumed as dietary starles has been con<idered.

26. See, for example: J. T. Hitchcock, The Magars of
Banyan I1ill (New York: Holt, Rinehart and Winston,
1966); L. Caplan, Land and Social Change in last
Nepal: A Study of lindu Tribal Relations (Berkeley:
University of California Press, 1370); L. Caplan,
Administration and Politics in a Nepalese Town: The
Study of a District Capital and It: Environs (London.
Oxford University Press, 1975): A. P. Caplan, Priests
and Cobblers: A Study of Social Change in a Hindu
Village in Western-Nepal (San Irancisco: Chandler,
1975): J. Kawakita, The Hill Magars und Their Neigh-
bours (Tokyo: Tokai University Press, 1974): J.
Kawakita, ‘The vertical structure of cultures in central
Nepal Himalaya. A synthetic perspective of three
points of view: ecolozy, culture, history' (Tokyo:
1976); Janch Bujh Kendra, 1975, op. cit.; Macfailane,
1976, op. cit.; Wonmald and Gurung, 1976, op. cit.;
ond Levenson, 1979, op. cit.

27. National Planning Commission, Draft of the
Sixth Plan, Part | (Summary) (Kathmandu: 1980),
in Nepali.



