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Summary. - Field data from a village Panchayat in the East Nepal Hill Region demonshdtie thatdeforestation is caused not so much by fuelwood demand as by the need to clear forest areas
for food supply. The method of analysis uses questionnaire survey, participant observation anddirect measurements in a micro set-up to assess the demand, as well as the supply systems offood and fuel, and to analyse the impact on deforestation. Policy implications suggest that tocontrol deforestatiun, food production and distribution practices need to be improved, existing
i.,iests neel t, be managed better to increase sustainable fuelwood supply, and the direct 
p.lkipatiun of local people is indispensable to implement desired improvements. 

1. INl RO)UCTION and for improving future prospects. Technical 
solutions are now being scrutinized in terms ofSince .ie first shock of the 'oil crisis' in their coinatibility with rural socio-ecunomic 

1973, which heightened world sensitivity to structures. 
various energy concerns, including that of rural These are all healthy developments in rural 
energy, inuch progress has been made toward energy concerns and studies. In one area,understanding the critical issues facing the rural however, the dearth of information is still very
areas of the developing countries. It first started serious. While there is the general recognition
with the icalization that contrary to the patterns that rural realities differ from one country to
in the industrialized countries, energy consump- another and also within countries, _id therefore

tion in the developing countries 
 is derived technical solutions need to be weighed accor­overwhelmingly from 'non-commercial' sources, dingly, the information is still very scanty on
such as luelwood, dung cakes and crop residues, the dynamics of interaction between energy

ills led to the acute awareness of what has issues, on the one hand, 
 and rural people and:orne to he known as 'the other energy crisis' organization, on the other. The few studies that

which refers particularly tolproblems such as do exist point to vulneralbilities, strengths,
deforestation due to fuelwood demand and 
decline in agricultural productivity due to the 
use of dung cakes as fuel rather than as organic * This article is a condensed version of my thesis for 
manures for field conditioning.I the Doctor of Philosophy in science policy. For those 

Compounded with who are interested in a more detailed treatment of thethese prohlems has also t)pic, please refer to D. BajrachLaya, 'Implications ofbeen the awareness of the low levels of energy Fuel and Food Needs for Deforestation. An Energy
use that will have to be substantially increased Study in I hill Village Panchay'at of Lstern Nepal',
both by quantity and quality if the state of Ph.I) disse.tation, University ot Siswe 19811. 1
ruttil poverty is ever to be countered .2 1hese .ackiiolede lilth giatitude tihe financial assisaihnc¢ concerns have led t, tile advocacy of imally provided !.\ the Internationall Developlncii RcsomClth
forns Of alfernalive renewahle enelgy tech ('entre, ('i-L. an.d thle rilhuvall i\ clsi:) RIesatlllth
Iogivs little(ted at ri,.r'ase.d efficier.y of mlisiiunt the 

3 
fuel tlro,'l, l-neip) iRescaich mid Ilesclop.use And Il,% t .. l ol. PartiLU Irly notice- lniet Gr,,oi. Nepal, that cnablcd iln to pu sue Iimy

able is tile emplia.,. ,n forestry for fuelwood tesearch ho;t.,, includinp the field ' ork in 1978. 1l4improved i 5 6 a s l ver' thtakiul lUr coinla11Clts'Iuppl g lp biogMst and solar calier drf.., by C. 
allt Lrilicisti OillIf. G. (.ldhain, J. A ht.irnet,,a'c.llogti M,'rt recently, the l'oculs hals I,, R. Sira1h,. IR. Mo.', C Schhl,'tl. I . Ih: aild


'" 1 oil ilht: n1cL s.s;'y of assessing rtiral needs , Ilowe:. lot cda 
 ,lotal,s .isiaich by II. Yuullt.In d l ' ';,sas a plitlllde to deteri ning proper Needtless it, '.,,. I accept full i,'p'nsibility for tltr, t'xt 
a,~ic al le:stiluig present daly ptoblemi:, as it stands,ha..~to 
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capabilities and interconnectedness in tile 
resource base and organization of people in 

9rural areas. These must be understood if rural 
energy problems are to be tackled realistically. 
Therefore, the need exists for more micro-
studies in rural areas which identify complex 
relationships 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 cxamination of the local 
socio-economic conditions in Pangma Village 
Panchayatl ° in the hill region" of eastern 
Nepal. Despite the widely-held belief that 
fuelwood contributes rampantly to deforesta-
tion in the Nepal hills, 12 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.13 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 Nepal 14 to be 672,000 hectares (ha) in the 
hills and 315,000 ha in the Terai.15 The forest 
area in 1975 is estimated to have been 4,823,000 
ha, arid thus the deforestation by this process 
amounts to the very high rate of 17% in 10 years. 
If control of defo'estation 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 sectiong. Section 3 
is devoted to exploring the effects of fuelwood 
demand on deforestation. Section 4 looks at 
the pressure on forest clearance because of food 
deficits. Finally, the implications of deforesta-
tion for future programmes and policies for the 
area are examined in Section 5. 

2. DESCRIPTION OF THE STUDY AREA 

Traditionally, the forest har, played the role 
of a buffer in Pangma Panchayat as it cushions 

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, 
luelwood, poles/timber, imperata grass Ifor 
roofing) and fodder are directly extracted from 
the (orest as , In addition, the forest 
provides the opportunity for land clearance to 
accommodate 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. 6 The present land use 
pattern indicates that out of a total area of 
13.4 sq kin, a major portion (57%) has already 
been converted to arable land, only about a 
fifth (22%) remains in the state of being a public 
forest, atd a small portion (11%) is scrub and 
scattered wooded areas. Furthermore, a high 
population density is also apparent: about 220 
persons per sq kin of total area, or 760 per sq km 
of arab!a 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 survounding panchayats. 

The people living in Pangma are not, however, 
a homogeneous 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%).17 These! four groups, 
together with other minority and occupational 
caste groups (13%), are interspersed within the 
panchayat. The set tlement areas of the dominant 
groups may be categorized roughly according to 
altitude: the Brahmin and the Chhetri are 
concentrated below 1200 11, the Rai between 
1200 and 1500 in, the Gurung between 1500 
and 1800 ri, and the Sherpa above 1800 mi. 18 

Regardless of ethnic and other differences, 
subsistence agriculture is the mainstay of liveli­
hood, even among the occupationalcaste groups. 
Commercializa.ion of the economy 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 surroundings, 
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 mize and 
millet stalks and maize cobs. The use of jhikrd 
is particularly important in Pangma bc'ui and 
during autumn (September -November), when 
fuelwood collection from forests has not yet 
begun but previously collected stocks have run 
out. Although the amount of /ihikrd 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 facto, the collection schedule 
is dependent largely Aeon its availability. For 
example, the period from May until October is 
a h:avy agricultural season characterized by 
irtensive labour utilization in activities related 
to paddy and ;.illet, that is, field 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 fue!wood in March/April sufficient to last 
until November. From November onward, the 
collection schedule resumes again. Since winter 
cropping has until now been practised at a vey. 
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 the 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, fuelwood 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 conplaints never occur. 

Both privately-owned wooded areas and 
public forests provide what is collectively 
known as ddurdt. 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 green 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 p,'rind 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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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 I 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 ere 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 a3 they can 
afford the time to collect it, and thus there 
3ppears 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 rids-
fortunes that year, such as his wife's sickness 
and the loss of alarge portion of his land due to 
landslides. Under social pressure from his own 

2 II54tool 

(hMa35001 Total Fuelwo.od 

Ihmesl," 

stirroutiditigs
 

8I 


Scttered

family members, as well as other relatives in tbh 
area, he had to abandon the stove and turn 
back to the hearth. The fear of angering the 
family deity isdeepiy ingrained since childhood 

Also, the hearth-users as makers of alcoholi,. 
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 out 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 offuelwood 

The quantity of fuelwood consumed in 
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 ronsisting 
of 0.67 m kg of daurd and 0.11 m kg of jlikri. 
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 differences. 
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Figure 3. Annual fuelwood consumption (kg) by sources and type. 
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Of the two categories of daurd, that which is 
derived from cutting down trees (described
henceforth as tree-fell ddurj) constitutes 0.24 
m kg (35% of the ddura). That from lopping
and/or gathering of branches and deadwood 
(described henceforth as gathered ddurd)
constitutes 0.43 m kg (65% of the ddurd).
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 fuelwood 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 ddur1 (2.14 m kg). It is 
important to note also that 31% of the total
fuelwood consumed is tree-fell dduri and 55% 
gathered ddurd. 

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, ihikrF,
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 ddurd,
which is derived from the forest is only partially 
acquired by cutting down trees. A large portion
of it (i.e. 55 out of the 86%) is obtained from 
lopping branches and collecting deadwood and 
not by cutting whole trees. This is important 
to note because the effects on regeneration due 
to these two processes are different; lopping
branches may stunt growth but felling trees 
kills the trees altogether. 

In addition, tree-fell ddurd 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 

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. It will be 
noted that only the ddurd component of fuel­
wood is given. The reason is because this is, as 
already mentioned, the component that is 
expected to be supplied by the public forests. 
The aggregated amounts of djury consumption. 
are extrapolated from sample households to 
give the total durd 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) Sustainablesupply offuelwood 

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. 9 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 
P.bout a uarter of the total growing stock 
(Table 2).

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

Table 1. Consumptionof diuri in selectedgroups (in 000 kg) 

Sample households All households 

Gathered Tree-fellGroup No. of Gathered Tree-fell No. of diura diurd Total name hlilds djur da-uri hhlds (extrapolated) (extrapolated) (extrapolated) 

North 47 139.0 33.4 143 444.6 106.9 551.5West 17 48.5 6.4 58 155.1 20.4 175.5
Middle 61 145.3 70.7 199 464.6 226.0 690.6South 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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stock. 2 'Ilhe alount ol sustainahle fuclwood 
supply front public forests and scattered wooded 
ateas is calculated accordingly. Disaggregatiun 
by forest groups, not including tilescattered 
wooded areas, is as shown in 'Iable 2. 

the supply oit 2.79 n kg (Table 2).Althuugh 
the supply is greater by a stuall mnargin of 1 .. 
it shows that delorestation perhaps is not yet 
strongly influenced by fuelwood consumption. it. 
The small margin dues wartant, however, the 
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nieed to take iumediate imeasues to assure a 
good sipply in tilefuture. 

I le seCll way utlili'es disag byegatton SlbY 
source and type. Ior exanple, 0.62 III kg ol 
fuelwod supply (rui scattered wooded areas N 
correspoi to 064 ilnk.g lt­the consumnlption of (i 
oif j/i krd (0.35 in kg) and diluri [io1tp il\:e .i
 
woudlot (0.29 Ilikg). A shortage ot about 4!,;
 
is apparent. 1'iurthermore, given thither growth f,
 
of 0.20 it kg as the main oturie for tree-fell
 

udtrj this is what appears to be in short supliply 
bhy 4 oi"p',llpatied to tIhe denland of O.29) it kg. I 

Jhikrd demiand of 0.35 it kg is reasoitably inet s,,i. 
oitilillitluII is at a1level of abotit 2.5 in k;g by the stupply uf 0.42 in , 'I ree-lelling, tiie - d vii 

I ligile 3i. wheleas the sustlailladc- %nllytitletire, appears toIle the underlying reason for I IL_', 
to growth ofi tileht-l is onlly ahot 0.7 Ill:g 
I lble 21. I ven ittle glou, ,itblatclhes and 
tree topi is included. hetie supply would stfll 
onlyv about 1.2 illkg, i less tharn hall (it the 
Coinsiption 'Ihis woultdindicite that lofresta-
tion is takitg place ili1a very rapid late. 

It tt is assumed that the rate itlice growth 
(i.e. about 3.5 1 mtid the colltiiption Iee 
I ii1 taL ntIillt, dl a \ n1l ldbeIn lile W0.i 1 
jillllilettly' d ,i its- tIisC-d l0t'i lesi2iLcc 

witliili I5 21)Yea s I hi pliogosiN is in accotd 
with ihe sillmicit tileontigll asli legaildg 
Impaciltiofil N! , tl.ud dlellilt.1t-tLnsrIll!iii 4,nl 
tlillill\epal I have Chiose i i.siild to ue a 
dilm'ieit basi to: ,iialysis, ,is w'ill le disclssed 
iliiw 

'I ..,o ways f aswesing the pos.tihility (,I 
tt IjdAe!fjietaiti0oi dir ,11iteko leeds Cal I C 

uii t the it/1,11t! a lltalicic ul(or whil e pap 
g,ilel tillit j/.,&a are i jisIt the .iaou, al' 

delujrestatio in s%.altered wouded aieas. In 
Regartling public: f,,rests, 0,47 in .gof tree­

fell dnjd and I 3%Iii kg of gatliihed djurdr have 
to liecompared against 2.1 7 in kg of' sustainahle 

' 
supply. I lie supply l tree-tell ddurd, (.08 ii: kg, 
ind that ol gathered Jtird, 1.49 fi1kg, itldicate 
thal the silpply (oftree-tull ddutrd ex.eils It i 
columptioll by albout 41 and that olgatlictl 
iir it' abou o'; t lilt 

I wO col llsionsll ale alipaeillt tfron tle, 
abuse disulssion: c-h 

IlI Scattered woutled areas, including pmIlate 
wiiodlots. at Illlhr stress Ani d- it"t,tl'i il 

deillmlud l 

2i Pluik Iuits ie ntt Illiii'.tllAI iiolhi
 

is ,aus'd i% tile ll tlre cIt-it J'illo,:l 

thicat o1 dlelorestaWin 'IlIce lutlling ill 
lialticlula, I iiue sc-, rel IJrtLiiihc- t 1htC lilt 
large miargil lb 'Ivhi h .Uly ,ei'ds 
deiiiand (1lhelcd ,IuoI fin tiliilierli.u d, 

f licilu - b1lei 4 1iilt e li\%IIiiitii,u1 lil 
'INthe tolal Ituelwol, colluilleil, lice iQlls sectility. ci.'.ilitl-


h
t1111 'it 2,4,1im kpt 11 iite 3 1tI lila "ly mt iy Iutlmlvl dIha)ggeirtiJli is pos.s.Oible h isilig t-I

I . 

http:dlellilt.1t


1065 I ULL, 1.OO1 

the punciuyat into four units in accordance 
with groups of settlement clusters and forest 
areas. The consumption and supply of fuelwood 
in the North, West, Middle, and South groups 
are shown in 'Iables I and 2. The total ddiri 
supplied from public forest is first examined: 
the North is experi,'ncing a deficit of about 8" 
and theWest is almost at the point of equilibrium, 
with an excess of below I',;. 'lite Middle and 
South, on the other hiand, are sale. " lie Middle 
has an exccss supply of about 2t'::. and the 
South of about 53'.;. It is worth noting that 
the lesel of stress increases steadily from South 
to North. 

:A further analysis can be performed in terms 
of the state of gathered and tree-fell ddurd. It is 
interesting to note that gathered Jdurd is the 
n1ain cause of the deficit. Free-fell djurd demand 
is adequately met in all the fo.'r grOUps by
significant margins, fur _-xamiple, 29'L in the 
North, .9' in tile W'et, 241, in the Middle, and 
h2. ini the SouIh. Ilie North anti West groups, 
v,hih are indicated as problem areas, are under 
stiess due mainly to the gatheliing of fuelwuod. 
Consunption exceeds supply by I7'.; in the 
North and by 20. in the West lihe reverse is 
the case as supply exceeds consumption in the 
Middle by I S'Yand in the South by 42'. 

Ilie conclusion therefore emerges that public 
forests arc under stress in the North and the 
West, and that djurd consumption due to 
gathering can be identified as the main reason 
for deforestation. 'Ihose in the Middle and the 
South appear, however, to be safe from 
deforestation due to Jidurd consumption, 
regardless of whether the ddurd is gathered or 
tree-fell. 

Ie) t)iscutsion 

'Ilie above observations would clearly caution 
against the dangers of generalization, even in a 
unit as small as the pantthaat. Although the 
vulnerability of the fuelwood supply system is 
clear in all cases, the degree of the problem is 
different, and conse(fiently, tIre policy implica-
tions are different. I nir example, the adoption 
of tire conventional approach, as I showed 
abrove, ustlifies tnrealisticaly that tre 'fuelwood 
crisis' is already predominant and warrants 
inimediate neasures both to intCrease fuelwotd 
supply by means such as atlorestation and to 
decrease fuelwood consumption through tw 
introduction oh nlore elf icienIt teclomques ol 
conibustion. Oti the other hand, the approach 
that I have taken indicates that the supply (A 
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fuelwood is vulnerable in so far as there are 
somne 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: (I) better distribution of 
resources in the panchayat and 12l better 
mnanagemnent that would include better facilities 
to cut big trees (sinice 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 lPangma has the capability to supply the 
requisite alounts of fuelwood, and the vulner­
ability is understood only in so far futureas 
problems are anticipated. If no changes are 
assuiied in present consumption patterns, there 
will still be an increase in Iuelwood deiand due 
to population increase. 'Ihis will increase the 
stress on the forest. Also the supply of luelwood' 
will be further curtailed due to possible deteriora­
tion of the forest ecosystem caused by factors 
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 previously cleared 
for purposes other than fuelwoud supply. lhe 
easing of the problem depends upon whether 
these other factors can be controlled. The 
following section examines the food aspect in 
the context of its possible effects on defuresta­
tion. 

4. FOOl) CONSUMPTION AND SUPPLY 
(a) Levels of food conmutnption 

Consideration of food in this analysis is 
restricted to rice, millet and maize since most 
of the agricultural land in Pangrna is devoted to 
these three crops. 'lhe consumption per capita 
ranges frori 145 kg in the West to 179 kg in the 
North to 200 kg in the South to 201 kg in the 
Middle II able 3 i. In nutritional terms, even the 
high averagt-, of 200 kg per capita per ainuln in 
Pangia are in the neighbourhood of mirinium 
requirements. I lie National Planning i'omuius­
sion ( 197hi estimates the daily it:ruirelnent of 
grains, to be 60l5 gramis Per caplr, (220 kg 11Cr 
annuin) in order to derive tin it ,teage ,to 225tl 
calories of energy per day ( lark l')77 believes 
that 'the inimun and nairinuum requirements 
of 1625 and 2012 calories/day can lie met by 
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the [cereal 24 consumption of 185 230 kg/ or mrnutgage arrangements. As expected, the 
pCrson/year'. Ii both of these standards, the all glains ill Nolth and the Westshares or)l the 
average levels of cunsumptiorn in the North and are considetably lower than in the Middle and 
West are below the 'minimum' teluirernents. the South, This is due mainly to the very low 
I' t hero,)r, tile;lnchaiuat ave r,,.,t IP) kg quantities of rice consumed 155 and 69 vs 138 
pel c.pta, , ar v, at tile illiiliil level, and 136r kg). fur millet and maize1,ale '1he figuies 

lie sevelity of flod pilolllis illI'ngmUa ale ijiOre or less similar, except in the West 
caIr be seell by;ancither measure. 1 the riingna ;vhele they are substamtially lower than in the 
residenlt's ,t.mdatd is used, ix, I sati.,i:,,tom y other groups Cl able 3). 
aillloillt per ilill (f el j iellva-Of Plains l atial 
lent it,0.45 kg, for it tile Ndtional l iinlnlg 

Cotimiilllini~l's lower standard ol 061 kg per iCJI I(.od consumiptinu v supplY 
di1y is used, (e.'li I Clark's IlIaxilurirI ligirre 
lir gtaill corlisllpflll (2J.0 yearl'plsoll) is As shown in I able 3, there is a deficit in1rice 
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y:ea r, and 13) nirlatAy level u('..f50 k,;g opposed to 24 29') lii the Mi L n tirt 
Icr persorh per yeari. SOUt1. IrOrI tils pislietiVe, tire luod supply 
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1 able 3. Per capita co;sumption, availabilityand balance ofgrains (kg) ii settlement areas 

Rice 

North 
Consumption 80 

Availauility 55 

lBalancC -25 


West 
( u(iisiptioll 88 
Avtilabllili 69 
l1,1al1eC -19 

Middie
 
( onsumption 132 

Aajilability 138 

IialiiUc +6 

(",nsumptiwn 129 

A.ailability 136 

B.,Lnce +7 


Whole pivicha)'at
 

t strliipti j113 

A~.i,. hdihy 1119 


-4 


the implications of the food supply and demand 
situations in PIangma for deforestation? '1he 
basic reasoning is as follows: if a surplus of 
foodgrains is apparent, while the level of con-
sumption is also not too low, pressure to extend 
cultivation into existing forest areas is minimal, 
[his would imply that, at the present time, 
deforestation due to food needs is negligible, 
()n the other band, if there is a defictt of food-
grains and the level o lod Collsunlptlolj is 
at the same time low, the pressure to seek 
additional opportunitics for foodgrain produC-
tion can be assumed to be great. I will analyse 
below the extent to which land purchasing as 
well as cropsharing and/or mortgaging supple-
mtent food supply requirements. Subsequently 
I will look into the chances of forest clearance 
as a mechani. in for the same pu pose. 

Land purchase is an elfective means for 
increasing the availability of food. I his, how-
ever, is an opportunity available only to a 

Millet Maize Combined 

57 42 179 
68 53 176 

+11 +11 -3 

21 36 145 
56 38, 163 

+35 +2 18 

44 25 201 
65 55 25h 

-21 +30 +57 

36 35 200 
69 43 248 

+33 +8 +48 

43 34 19oi 
66 49 224 
23 +15 +34 

such purchases in the last 30 years (lable 41. 
'Iwo observations can be made. lhe first is 

that in terms of purchasing capability, the 
North and the West lag behind the Middle and 
the South. Second, the purchases in the past 
have involved fairly large pieces of land, accord­
ing to I'angina standards, by a select and 
privileged group of households. ilie opportunity 
cannot therefore Ibeconside:red a viable one, 
especially for those who are poor and are already 
experiencing food deficits. 

Ilouseholds 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. 'lhe 
question that pertains to the discussion here is 
which forms of transaction could be considered 
as being more hiCljiful toward alleviating the 
problei of derorestation and to whom should 
these opportunities be made available, if anyone. 
(;enerally speaking, the largest niumblne of these 

privileged groip ) householdsl illthe c oullllll-traisa tionus take pla,.e :ll lg.ulid 1 i* Clnd
nity. Iliereason is ohvmoos: cash for land Also, the transactolns uccol mainly amollng
purchases is riot easily attained, particularly il thoe households that already own sotoe larid 
the household does niot have any member who and till it as well. Slnce riccIad ijthe doiruinail 
is gainfully employed outside of the coonto- forii insolvcd in cropslharing o. mottgaging, the 
nity. 'Ilie history of land purchases in Pngmia frequenucy of their ocuuriemc in the North aid 
reveals that they are directed mainly tuwai.1 W\est is of less suigifilica e, piiiiatdly because of 
the acquisition of ric;eland. Ihirty-one out of the unsuitability ol most land for ice cultivation 
the 181 sample households 1I17.,. reported in those regions. lliese are the regions W:here 
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'Table 4. iurchasesofriceland hi di/frent settlement groups (in the last 30 years) 

Sample hhlds Fihlds 
purchasing 

(No.) 
represented 

(%) 

North 9 19 
West 3 18 
Middle 11 18 
South 8 14 

Total 31 17 

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 limited to those 
who already are in some position of strength. In 
addition, the households in the Middle and in 
the South are the real beneficiaries, mainly 
because of the proximity at which they live 
with respect to some 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 

Amount 
of land 

purchased 
(ha) 

Average amount 
purchased 

per household 
(ha) 

Cultivated 
land 

represented 
(%) 

3.29 
1.23 
5.18 
5.54 

0.36 
0.41 
0.47 
0.69 

16 
16 
15 
16 

15.24 0.49 16 

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-burn 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 difficult 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 
bfniho land (temporarily abandoned fallow 
land) represents the first stage, and the owner­
ship of private forest ajeas represents the 
possibility for the second. Table 5 summarizes 
the distribution of households who claim 
ownership to pkikhobiri, bffnj/ao and forest area. 
Not surprisingly, the frequencies of households 
reporting ownership of pakhobdri is much 
higher in the North and the West than in the 
Middle and in th', 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 ofhouseholds owning pakhobliri, bTirjho, and private forest 

Total 
no. of 
sample 
hhlds 

Pdkhobdri 
No. of 

hhld Per cent 

Banlao 
No. of 
hhld Per cent 

Forest 
No. of 

hhld Per cent 

North 
West 
Middle 
South 
Panchayat 

47 
17 
60 
57 

181 

27 
13 
20 
14 
74 

57 
.76 
33 
25 
41 

13 
4 

14 
4 

35 

28 
24 
23 

7 
19 

14 
3 

16 
9 

42 

30 
18 
27 
16 
23 
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At the same time, it ought to be noted that the 
represeniation of the households from tile 
Middk' and the South is also not small. 

People in Pangma told me that, ordinarily, 
they prefer to keep bdniho land fallow for 2- 3 
years to allow sufficient nutrient regeneration. 
From this perspective, the representation of 
households who report ownership of bdnjho 
land should have been in tile same order of 
magnitude as that for pakhobdri. As shown in 
Table 5, this is clearly not the case since the 
reported uwnership 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.

lfhe 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 tile 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 reasons, 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 research 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 
not owned by the household under food 
pressure, !he members concerned will most 
possibly ask for permission to cultivate in the 
forest land as a favour on a yearly basis. From 
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my own personal observation I 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 immediate 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 the 
greatest. The chronic problem of this deficit, 
compounded with the limited opportunities 
for increasing food productivity, reinforces the 
trend in deforestation. 

(e) Introductionof 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 ale, however, other 
promising approaches that can be used to 
increase the productivity of land and/or labour, 
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 until harvest time in November/ 
l)ecember. Only maize is planted as a double 
crop on some of the land. 'he 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 physical 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 krocess 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 mort 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 that winter 
on experimental plots, one consisting of the 
local variety and the other of the improved 
vaiety. The result of die Improved variety was 
a total disappointment because 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 
variety. 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 main point is the faulty extension prac-
tice that inhibits incentives for innovation, 
There is a deep-seated mistrust and cynicism 
about government officials in general, and I 
heard of many storiesof misconduct by officials. 
I have also personally observed much con-
descending and sometimes 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. 

C I all the opportunities, forest clearance and 
thus usage of the marginal land for producing 
millet and some maize remains the most attrac­
tive. With regaid to which regions of the 
panchayat are more vulnerable, the answers are 
clear-cut as well. The North and the West are 
the areas 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 bleakest. 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. Thesituationisoneofdesperation 
and their preocupation 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: (I) 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) 
when the reduced supply is exceeded by th. 
level of fuelwood consumption, additiona; 
extraction of fuelwood will also begin to cause 
deforestation. This sequence of events can be 
illustrated by tie 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 aerial photographs and the 
reported ownership 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 
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of fuelwood from the remaining forest in the 
region can no longer meet the ievel of consump-
tion. It is safe to assur'- that defor5Etatioil is 
also being caused by fuelwood extraction. 

In the Middle and the South, it is possible to 
identify patches of encroachment due to 
agricultural activities. l)eforestatica 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. 

TUhe 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 'energy crisis' in 
national as well as international circles 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 
fertili7er and who 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, fie 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 available 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 

other pancha)ats in the Hill region of Nepal. 
Modes of economic production, distribution of 
physical resources, patterns of resource utiliza­
tion, interactions of different ethnic groups, 
end many other characteristics desLribed by 
researchers in other parts of the lll region are 
quite similar to my own observations in 
Pangma.26 Also Pangma typifies many signs of 
underdevelopment, suchas:difficultyofphysical 
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 microcosm 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 tinder existing 
conditions of underdevelopment. I have already 
indicated the structural changes in society that 
will be required to raise the productivity of 
agricultural land. 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. 27  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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