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FOREWORD 

This Research and Planning Paper Series is funded through the 

project, "Strengthening Institutional Capacity in the Food and 

Agricultural Sector in Nepal," a cooperative effort by the Ministry of 

Agriculture (MOA) of His Majesty's Government of Nepal and the Winrock 
This project hasInternational Institute for Agricultural Development. 


been made possible by substantial financial support from the U.S. Agency
 
the German Agency for Technicalfor International Developr-vnt (USAID), 

Cooperation (GrZ), and the Canadian International Development Research 
Centre (IDRC).
 

One of the mst important activities of this project is funding for 

proble -oriented research by young professional staff of agricultural 
agencies of the MOA and related institutions. In particular, funding is 

provided by the IDRC to support thie activities of the Research and 
Planning Unit (RPU) of the Agricultural Projects Services Centre 

is carried out with the active professional
(APROSC). This research 

assistance of the Winrock staff. 

toThe purpose of this Research and Planning Paper Series is make 

the results of the researchi activities of APROSC's Research and Planning 

Unit available to a larger audience, and to acquaint younger staff and 

students with advanced methods of research and statistical analysis. It 

is also hoped that publication of the Series will stimulate discussion 
among policynakers and thereby assist in the formulation of policies 
which are suitable to the development of Nepal's agriculture. 

The views expressed in this Research and Planning Paper Series are 
those of the authors, and do not necessarily reflect the views of their 
parent institution.
 

Michael B. Wallace
 
Series Editor 
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SOCIOEMIU1MIC FCTIORS LEADING TO 

DEFORESTATION IN NEPAL 

Ramrajya L. Shrestha* 

ABSTRACT 

This research explores various socioeconomic factors which con
tribute to deforestation in Nepal. Based on a survey of one Tarai and 
two hill panchayats, 
the study explores forest dependency, evidence of
deforestation, as well as attitudes of farmers, local leaders, and 
foresters. Finding correlation between ownership of trees with land and
family size, the paper concludes with suggestions for improving coopera
tion between government and communities toward combatting deforestation. 

*Ramrajya L. Shrestha is a Senior Economist at the Agricultural Projects 
Services Centre (APROSC). A longer version of this paper, including 
more statistical information, was originally published by APROSC in 
October 1984, titled "Study on Socioeconomic Factors Leading to 
Deforestation." Readers desiring more detail are referred to this
 
earlier publication.
 



INTRODUCrION
 

Overview
 

Not long ago the wealth of Nepal was considered to be the dense
 

hill, regions. The forest
forest covering the Tarai, and mountain 

from rainfall during the monsoons and reduced sheet
protected the soil 

erosion (Rieger, 1976 as mentioned in Martens, 1983). Recently, though, 

ecological balance has rapidly deteriorated. On the basis of landthe 

area
 use data available for 1980, it is estimated that present forest 


4.1-4.9 million ha, or 30 percent of Nepal's area--a 25
 ranges fran 

percent reduction from a decade earlier. However, a more recent esti

is far below this figure (ADB et al., 1982). While forests at.mate 

the hills, they are cleared for
converted into brush land in 


encroachment
agricultural land in the Tarai. Because of unorganized 


into Tarai forest areas by hi.11 migrants, over 100,000 hectares of prime
 

forest have been recently converted to agricultural land (ADB et al.,
 

1982). According to a 1974/75 survey, the area of Tarai forests was at
 

1 .6 million ha. 'Accordingto the Land Resource Mapping Project, estim

ated forest area is 1.4 million ha. in Tarai districts. This shows tnat
 
a decade. Projections
0.2 million ha. of forest were lost within 


indicate that with the increased demand by a growing population, acces

sible forests in the hills will disappear within 14 years and those in 

The Tarai within 25 yearz (FAO/World Bank, Cooperative Program, 1979). 

Despite this reliance on the foresL, afforestation programs 	are
 
was
limited. During the Fifth Plan (1975-1980) less than 10,000 ha. 

afforested under goveaiiment prcgrams. A greater effurt must be made to 

meet the demand for fuelwood and industrial wood by the turn of the 

century, estimated at (1.6 to 1.8 million ha.).
 

Objectives of the Study
 

of this study is to develop a framework to
The broad objective 
guide future detailed data collection and analysis related to the fol

lowing specific objectives: 

(I) To highlight the problem of deforestation in Nepl; 

(2) 	 To determine the magnitude of dependency or. forest in three 
land;panchayats, for fuelwood, timber, fodder, and 

(3) To examine government policies regarding forestry. 

Problems of Deforestation 

of d)out 14 million hectares (DFAMS,Nepal has a total land area 
fl77) and a population of about 15 million (National Population Census 

oniission, 1981 ). Nepal's person-land ratio of 1.06 and person
to other countriescultivated] land ratio of 6.5 are high compared 


indicating that Nepa! is a land-scarce agricultural
(Shrestha, 1982), 

country. 

depending on the local. popu-Distribution of forest damage varies 
1976; Martens, 1983). The population densitylation density (Legar, 

'1 in the mid-westernr r square kilometer is 113 in the western region, 
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region, and 66 in the far-western region, while it is 132 and 177 in the
eastern 
and central regions, (ADB et al., 1982). 
 Central Nepal has
suffered a large 
amount of damage becuase of deforestation and soil
destruction. 
 The damage in eastern Nepal is equally serious. Vegetation exists only in steep and inaccessible places (Martens, 1983).
 

The most 
serious damage resulting from the destruction of forest
areas is 
 the loss of cultivable soil--the most 
obvious effect being
erosion. Much natural erosion occurs in Nepal because of he .vy monsoonsand steep terrain, yet perhaps half of the erosion is caused by humans.(Field and Pandey, 1969). Part of thL is due to the high rate ofpopulation growth, 
causing cultivation of marginal land,
is on steep slopes. much of which
Erosion is also due to overgrazing and excessive
use of the forest for fodder, fuelwood, timber and resettlement.
 

As forests are cleared in the hills, 
 the quantity of debris transported by the rivers increases and as the rivers emerge into the 
plains
and flow more slowly, the material begins to settle. 
 As a result, the
rivers change course and inundate valuable farm land. It is estimatedthat the third largest river in the Himalaya, the Kosi, which drainseastern Nepal has shifted about 112 km to the west in the last 150 years

(Donnier, 1972 quoted in Martens, 1983).
 

Besides soil erosion, deforestation is causing a growing 
contrast
between winter 
droughL and summer floods, indirectly affecting crop

productivity.
 

Main Factors Leading to Deforestation
 

in Nepal, 
dependency on forest for essential. comnrities is 
 high
with few or no substitutes. The traditional attitude of people towards
the forest is that the forest is common free property. They think they
are entitled to benefits from the forest but they do not 
realize the
importance of sustaining the forest. 
 When the population was limited
people could afford to use the forest without paying attention to forest
protection. There 
was enough time for regeneration. These days
population has increased enormously along with the 
the
 

rate of dependency onforests. On the other hand, the rate of afforestation is extremely low.The main factors leading to deforestation are described below. 

Fodder Collection. 
In Nepal, only rough estimates of the livestock
population are available. 
 The 1977 population 
of cattle, buffalo,
sheep, goats, and pigs was estimated at 15.6 million (World Bank,1979). The 
average iumber of bovine animals per family has been estimated at 4.4 and 6.2 in tre hills and the Tarai OWorld Bank, 1974). 

The limited amount of grazing land in the hi Lis provides enoughfeed for animals only during the monsoon season, between June and September. Private fodder trees and crop residues provide some feed duringoher months but this is insufficient as land ho]dings are small.Families rely on the forest. to make up the difference, estimated to 
be
about 23 ofpercent total consumption (Rajhhandary and Shah, 1981). 
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'This proportion varies between farms of different sizes. The
 

for fodder is inversely related to farm size
dependence on forest 

(Wyatt-srith, 1982). Small farmers are less willing to plant fodder 

trees as they fear trees would hamper their crops. Households in the 

own fewer fodder trees than those in the western hills.eastern hills 

Thus, the former group probably relies more on the forest.
 

At present, it is estimated that animals on an average obtain only 

half of the reccmmended ration. Given this low consumption, Wyatt-Smith 
the average family would require 3.5 ha. of forest toestimated that 

support its livestock. One cannot calculate the area of the forest 
the natural area of for
currently available to each family. However, 

ested land divided by the number of households gives an area of about 

1.7 ha. per family (Shrestha, 1982). Given the number of animals and 
this is only half the area requiredtheir present consumption patterns, 

forest to maintain themselves.to allow the agricultural system and the 
over longIf fodder is.collected carefully, trees can tolerate cutting 

that reqenerationperiods of time. More often, the damage is so great 
forest for
is iriossible. Similarily, livestock are driven into the 


grazing, which destroys the shrubs and bush layer of the forest.
 

87 percent of the country's total energy
Fuelwocd. In Nepal, about 

(World Bank, The averageneed is derived from wood 1973). per capita 

(cu. m.)consumption is increasing and isestimated at one cubic meter 


per year (ADB et al., 1982). LRMP bas estimated the per capita need at
 

556 kg (0.8 cu. m.) for the hills and 439 kg (0.6 cu. m.) for the Taral
 

of the Far-Western Region.
 

of the wood taken from the forest is used as
About 90 percent 

1983). Aside from home
fuelwood (Mauch, 1974, as cited in Martens, 

heating and cooking, large quantities of wood are consumed in the 
to heat brick kilns. The LRMP estimate shows thatKathmandu Valley 


the demand supply ratio of fuelwood and timber is 2.3:1 in the mid-hills
 

of the Western and Far-Western Regions, while in the Tarai and the high
 

hills it is 1.7:1 and 0.4:1.
 

needs
The World Bank (1978) forecast that over 80,000 ha per year 

to th.'
to be afforested to meet the projected rural energy demands up 


year 2000. The current rate of afforestation isonly 5000 ha per year.
 

of the scarcity of fuelwood, families are increasingly
Because 

burning dung or plants which could be used for fodder. At the present
 

rate of forest destruction, the World Bank (1978) estimated that between 

1985 and 1995, Lie quantity of dung and fodder used for fuel would rise 

to over 8 million tons annually. 

Timber. The timber requirement per household C.epends on altitude
 
m. of
and ethnic group (Martens, 1983). in Eastern Nepal about 70 cu. 


However, about 20 cum. would be sufficient
wood is required per house. 

1974 cited in Martens, 1983).
if the stems were more economical (Mauch, 


is used in the Tarai and the Valley, while in the
Improved equipment 

hills, long axes are available.
 

Per capita consumption of industrial timber in Nepal is about 0.02
 
m. for 1980--the
 cu. M., while demand was calculated at 292,800 cu. 


projected demand for the year 2000 is 700,000 cu. m.. (ADB et al.,
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1982). It 
is estimated that existing saw mills lacking raw materials,
are operating at 60 percent capacity due to poor coordination betweenthe licensing authority and the forest department responsible for the
supply of raw materials (ADE et al., 1982). 

Land Clearinq. In the hills, as the need for cultivable landincreases, 
 people clear steeper slopes, intensifying erosion. Fertileland, easy communication and transport, and the eradication of malaria,have attracted hill people to the Tarai. Migration is estimated to be
0.7 percent annually. The composition of the population was 62.4
percent in the hills and 37.6 percent in the Tarai in 1971. 
 By 1981, iL
had 
changed to 56.3 percent in the hills and 43.7 percent in the 
Tarai
 
(ADB et al., 1982). 

However, this migration was unplanned. Legal and illegal encroachments have had devastating effects on the Tarai forest lands. More than
7000 sq km 
of forest land have been converted into cultivable land

during 1975-1980 (National Planning Commission, 1981).
 

There has been a lack of coordination between forestry developmentprograms and resettlement programs. Realizing this, His Majesty'sGovernment (HMG) decided in 1982 that no more forest will be cleared
for agricultural purposes or resettlantent. Because of migration,
however, the Tarai forests were badly damaged and heavily deforested.
 

METHDOLOGY
 

Available secondary data regarding forest development and the problem of deforestation were collected but were only 
generally useful.
Because of the lack of detailed studies in this area, primary data from
 
two hill panchayats and one Tarai panchayat were collected.
 

Survey Technique and Sample Size
 

The two hill panchayats are the Sarangkot panchayat of Kaski dis
trict and Dhanubase tvey Technique and Sample Size
 

The two hill panchayats are the Sarangkot panchayat of Kaski disrrict and Dhanubase the panchayat of Syanqja district. 
 The Tarai panchayat 
is the Bayarban panchayat of Morang district. Districts where
community forestry progrmis are already implemented or are in the pro
-ess of implementation were selected. 
 In the two hill districts community forestry programs have already been started and in tle TaraJ dis-rict one will start. in the near future. Beyond this, there was

p,-irticular reason 

no
 
for choosing theso districts which were selectedrandomly from the suitable options. Given time and budget constraints,

it was not possible to conduct the survey in more than three panchayats. 

One panchayat was selected from each distiict. Panchayets near therorested or deforested areas were randcmly selected. From each hillpanchayat 45 households and from the Tarai pawnchaya t 48 householis were 
lwected. 

Three levels of questionrLaires were designed. The farmers' questionnaire was given to 138 farmers in three peanchayats, while the localleaders' and panchas' questionnaire was acbinisc:ered to eight people. 
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Three district forest officers answered the third questionnaire. 

Description of the Panchayats Surveyed 

Dhanubase. This panchayat is in Syang-ja district with a population
 

of 5000. The panchayat has 400 ha. of cultivated land, 100 ha. of
 

and of forest and bush land (local panchayat
fallow land 125 ha. 

seven, and nine for small,
office). The average family size is five, 


medium and large farmers, respectively. About 85 percent of the male
 

and 43 percent of the female household members are literate.
 

In the sample area the present average land holding of small farm

is 0.3 ha. The holding has decreased by eight percent compared toers 
tive years ago and by 23 percent compared to ten years ago. The decline
 

In the last five years pakho bari has
in cultivated land is evident. 

as the average land holding of medium
declined even more intensively, 


The present holding has decreased by 36 percent in
farmers is 0.7 ha. 

the last five years and by 40 percent in the last 10 years. The decline
 

in cultivated land is around 40 percent in khet land and more than 50
 

certain decline is observed in house yards,
percent in pakho land. A 

The average land holding of large
private forests and gardens as well. 


and
ha. which is seven rercent less than five years ago
farmers is 2.1 

nine percent less 	than ten years ago. 

owned by small farmers, 18 per-About 12 percent of the trees are 
cent by medium farmers, and 70 percent by large farmers. Small and
 

farmers have more fodder and firewood trees than timber treesmedium 
perwhile large farmers own more timber. Large farmers own a higher 

types of trees than medium and small farmers. Farm sizecentage of all 

and number of trees are directly correlated (Table 1).
 

The average nriLer of livestock owned by small farmers is 3.7 which 

is 10 percent higher than last year and 16 percent lower than five years 

ago. Medium farmers own 3.6 an average of livestock which is 34 percent 

higher than last year and 36 percent less than five years ago. The 
7.6 which is threeaverage number of I ivesto_'k owned by large farmers is 

and 39 percent higher than fiver-ercent higher compared tran last year 
farmers own more livestock than medium and small years acqo. The 	 large 

differences in the ownership byt.armers. However, the. are not many 

medium md small farmers.
 

NepalSaraigkot. This pmchaymt is in Kaski District in western 

with a population of 7677. According to the local panchayat office, it 

nas 750 ha. of cultivateci Land, 500 ha. of fallow land and 25) ha. of 

bush land. In the sample households the average family sizeforest and 
is five, five, and eight, respectively. About 66 percent of the males 

aind 56 percent of the females are literate. 

is 39The average land 	holding of small farmers is 0.3 ha. which 

to the area five years back and 50 percent less
.Lercent Less compared 

The medium farmers average landcompared to the 	area 10 years back. 
which is 15 percent less compared to five years agoholding is 0.7 ha. 

and 18 percent less than 10 years ago. The average land holding of 

iarge farmers is 2.1 ha. which is six percent less than five years back 

and eight percent Less caipare to 10 years back. 
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Large farmers own 84 percent of the trees,
farmers own while medium and small
13 and three percent. Although 
small farmers own the
highest percentage of fodder trees, 
medium farmers and large 
farmers
own 
the highest percentage of firewood trees. 
 In this panchayat also,
the higher the average iand holding, the higher the number of trees.
 

The average number of livestock owned by small farmers is 2.3 which
is about two percent higher than last year and about 24 
 percent lower
than five years ago. 
 The average number owned by medium farmers is 3.1
which is 
 about nine percent less compared to last year and 37 
 percent
less compared to five years ago.
 

Bayarban. This panchayat lies in Morang District in the
Tarai. eastern
In the current sample, the average land holding of small farmers
is 1.1 ha. 
 which is 13 percent less compared to five years 
ago.
ever, Howcompared to a decade ago, this is an increase of 24 percent. 
The
medium farmers' average land holding is 3.5 ha. which is 19 percent less
compared to 
 five years ago and nine percent less than ten
The vears ago.
average land holding of the large farmers is 12.7 ha. 
 which is
percent less compared to five years ago and nine percent 
10
 

less compared

to ten years ago.
 

Among all 
three groups the average land area increas-
back compared to 10 years ago, while land 
five years 

area is currently decreasing.The change is mainly in cultivated land. 
 The increase of land may
fiom destriction beof forests for cltivation five years back anddecrease might thehave been caused .)y land fragmentat ion and sale. 

Smail farmers own 87 percent of the trees, medium andown 18 and large farmers'75 percent of the trees respectively. Unlike the ill panchayats, small and med!ium farmers own the highest percentagetrees compared to other tvpes of of fruittrees. Large farmers own thepercentage of timber trees. highest
In this pan chayat, like thr others, landholding and number of trees are directly correlated (Table 1 ). 

The average numbeL-oOf Ii VeStock owneJ by smin- ! farmers isis 15 5. 5 whichpercent higher cunpared to last
pared to five years ago. The 

year atnd 2P ixrc'nt hiaiher com
averac'e number -f Liestoc1: ownedmedium farmers by 

year 
is 11 .3 which is nine percent highcr ccmxpiredx to lastand 50 percent higher than five 'ears ago. irge farmers own anaverage of 30 livestock, 
which is eight percent t7gher cxmiparW to lastyear and three percent lowr than 1:ive 
,.ears ago.
 

Surumary_. The number ownfof tr;es by farmer-s are 'orrelatedland and family size. In all with 
families compared 

threo t7nchayats snal Il farmers have smallto large farmers. In al.] three pqnchayats the literacy rate is higher among males than fc-na los. 

In the Tarai panchayits, Largt uri medi um rciniiers seemiisubstantially higher to own anumber of ]iv(stoc] than in the hili panchayats.Fn all panchayats for all economic strat, 
 the livestock number appears
slightly higher than last year and lower than five wars ago.
 

There 
are several reasons 
for the red]uction Lii the number of Livestock includiig change in forest resources, pasture, income, family 
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and death
mbers buying and selling, transferal as families separate, 


and slaughter of livestock (Table 2).
 

1. Average Number of Trees Owned by Households
Table 

Type of Trees Farmer Dhanubase Sarangkot Bayarban 
Ave.No. Percent 	Ave.No.Percent
Type Ave.No. Percent 


Fruit Trees 	 Small 8.8 2.5 4.05 0.8 4.5 2.3 
7.4 1.5 12.9 6.5Medium 9.3 2.7 

Large 45.8 13.3 11.8 2.4 47.8 24.1
 

2.3 	 0.9 0.5 0.3

Fodder Trees 	 Small 7.9 4.8 


7.6 1.5 1.1 0.05
Medium 15.7 4.6 

Large 51.8 15.0 34.1 6.8 1.0 0.5 

-0.4 -
Firewood Trees 	 Small 0.3 0.09 1.9 

Medium 6.4 1.9 40.6 8.2 0.3 0.2 

Large 40.0 11.6 216.3 43.5 2.4 1.2 

6.6 	 0.3Fodder & 	 Small 22.7 1.7 0.4 0.2 
-1.1 -Medium 24.1 7.0 5.6Firewood --

Large 45.9 13.3 126.1 25.4 

0.8 	 0.4Timber Trees 	 Small 2.8 1.9 0.7 0.3 
0.5 1.8 0.9Medium 6.3 1.8 2.6 

50.6 	 12.6Large 56.3 16.3 	 6.2 63.5 

6.1
42.6 14.4
Total 	 Small 

Medium 61.8 
 83.8 	 15.1
 

63.8
Large 239.8 418.9 


344.2 100.00 497.1 100.00 85.0 100.00

Total 


Table 2. Reasons 	for Decrease in Livestock Population (in %)
 

Forest Pasture 	 Income Family Other*
 
Member 

8.3 33.3 	 41.7

Dhanubasp Small Farmer 16.7 25.0 


11.1 22.2 	 16.7 22.2 33.3
Medium Farmer 

26.7 53.3
Large Farmer 6.7 13.3 33.3 


12.0 60.0

[ayarbar Small Farmer - - 28.0 

5.5 33.3 	 5.5 11.1 44.5
Medium Famer 

Large Farmer 40.0 60.0 .... 

Sial 	 31.0 5.0 11 .0 21.0 32.0
Sarang ut Farmer 

-	 35.0Medium Farmer 29.0 -	 36.0 
17.0 49.01-arge F1a1nrmer 17.0 17.0 

*Other: Dead, sold and divided while separating family members. Killed 

by tiger. 
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FOREST DEPENDEMCY AND EVIDENCE OF DEFORESTATION
 

Animal Feed
 

Animals are grazed all year but private grazing is scarce except in
Sarangkot. Average 
private grazing land in Sarangkot is 0.3 ha. by
large farmers, 0.1 ha. 
 by medium farmers, 
 and 0.05 ha. small farmers.
In Dhanubase, average area is only 0.01 
ha. and owned only by large and
medium farmers. In Bayarban there is no separate grazing land.
 

In all the panchayat,, farmers rely more on private land and treesfor fodder than on the forest. Fine green grass is given ro the animals
mainly from June to November. 
 Tree fodder is used mainly from Octobemto March. Besides thiq, they give paddy, straw, and maize stalks to the
animals throughout the year. 
 Livestock are grazed in cultivated land
after 
the harvest wh-n the land is left fallow, especially in winter,
from November to M4arcli. 

Farmers 
usually stall feed buffalo year-round. Occasionally they
stall feed cows in che rainy season, in the hill panchayats, 58 percent
of the farmers report the main reason for stall feeding buffalo ig they
are unable to walk Dn the steep slopes. In the Tarai the main 
reason is
that livestock are not allowed ro graze in the protected forescs.
 

In all three panchayats, all farmers collect more 
fodder in summer
than winter. In Dhanubase pancnayat and Bayarhan panchayat, farmers7ollect more folder from private cultivated land than from forest bothin suimmer and winter. In Sarangkot panchayat more fodder is ccllected
from forest than from private cultivated land in both summer and winter.
 

There is not much variation in the daily labor 
 used to collect
fodder in winter and summer. Large farmers in a I panchayats use morelabor per day than medium and small farmers, but it is correlated with
the amount of fodder collection. In all three panchayats, large farmpers
collected more fodder than medium and small fan:ers; large farLerscollected from 81 
to 133 kq per day, medium farmers collected 48 to 674g per day and small farmer collected 37 to 64 kg [or day. 

The average 
 time tazen to collect a load of fodlder is higher at
present in Sarangkot and Bayarban than five and ten years 
acio. This
might be dte to the reduced availability of fodder 
 fran the forest.

However, the time involved is less or almost the sa,-e at 
 present in
 
Dhanubase as five and ::en years ago (Table 3).
 

The sampl. results show that aroat five to ten years ago, sOnelarmers depended on the forest alone. 
 This has declined, especially
among irge fa rmers. 'Iho percentage of people lepxnd ing on communal;x)sture anc, forestai( areas has fallen. On the otlher hand, the percenqagedependincq on cultivat-ed land, forest and ci] tivated land, andconunal pasture and cultivated land has increased. However, in Sarangkot the percentage depending on cuit ivated land al]one has declined. 

A 
high percentage of famLers indicat<i deforcstation and lack offorest protection , the iin reasons for tih ri,,1i ng dependency onforest 
(Table 4). In Bayarban panchayaft, all fan:rs indicated deforestatior as [he only reason for redu-inoi i
, , )nxirorest for fed

'-I 
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der. In Dhanubase panchayat, 42 percent of the small farmers and 47 
considered deforestation and protection aspercent of the large farmers 

the only reasons. An equal percentage (36 percent) of medium farmers 

considered 	deforestation and protand protection as
 

the only reasons. An equal percentage (36 percent) of medium farmers 

considered 	deforestation and protection as the main reasons.
 

Table 3. Average Time Taken to Collect One Load of Fodder 

Average time taken per day in hours 
This Year 5 Years Back 10 Years Back 

Summer Winter Summer Winter Summer Winter
 

1.1 1.5 1.1 1.5Dhanubase 	 Small Farmer 1.0 1.4 
1.2Medium Fanner 1.1 0.9 1.4 1.2 1.4 

Large Farmer 1.7 1.2 1.7 1.3 1.7 1.2
 

3.3 	 2.4
Sarangkot 	Small Farmer 2.6 3.9 2.7 1.8 

Medium Farmer 2.6 3.1 2.0 2.6 1.3 1.6 

Large Farmer 3.0 3.3 2.3 2.6 1.7 1.9 

1.8 	 1.7 2.2 1.2Bayarban 	 Small Farmer 2.4 2.7 
2.5 	 '1.8Medium Farmer 2.5 2.0 2.1 2.2 

Large Farmer 5.0 3.0 4.8 2.8 2.4 1.5 

Table 4. Reasons for Reduction in Dependency on Forest (in %) 

Defor- Forest Enough Reasons (I)&(2) (2)&(3)
 

esta- Pro- Pasture (M)&(2)
 

tion tected & Trees &(3)
 

(1) (2) (3)
 
No. %
No. % No. % No. % No. % No. % 


Dhanubase
 
- 2 	(17)Small Farmer 5 (42) 3 (25) 2 (17) -


Medium Farmer 5 (36) 5 (36) 2 (14) 1 (7) 3 (21) 2 (14)
 
- 2 (14)

Large Farmer 5 (33) 7 (47) 3 (20) -

Sarangkot
 
7(37) 2 (11)

Small Farmer 7 (37) 3 (16) - -


Medium Fanner ,! (2") 3 (.36) 2 (14) - 3(21)
 
3(25)
Large Farmer 3 (25) 5 (42) - 1 (8) 

Bayarban
 
Small Farmer 25(100) -..
 

-
Medium F'armer 18(1 00) 
-Large Fanner 5(100 ) 

could haveFarmers in the sample do not plant fodder grass which 

re<duced ieIrpendenc-y on the forest, especially as population is increas

ing and forests and forest products are o.sappearing rapidly. In each 
not plantedpanchayat, more than 79 percent of all the farmers have 

grass. V-in reasons for not planting grass are lack of knowfodder 
Ledge, fear that it might hamper land productivity, and the idea that 

m.-owing qrass is not necessary. 
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Fuelwood 

The average monthly fuelwood requirement per household varies
between 391 to 
477 kg for small farmers, 336 to 575 kg for medium
farmers, and 365 to 516 k 
for large farmners. There is no indication of
correlation between farm size and fuelwood requirement. The requirementwas lowest in Sarangkot and highest in Bayarban. As fuelwood has become scarce, the opinion of the villagers is that it takes more time to cooka meal now than five years ago. The sample data supports this in allthree panchayats and strata (Table 5). 

Farmers' dependency on different sources 
for fuelwood seems to be
changing. Dependency on forest alone declined in all three panchayatsin the last decade. Similarly, dependency on private land alone hasdeclined, except in Dhanubase. However, people have started dependingmore on private land and forest and have started supplementing theirneed from purchase, in Sarangkot. In Dhanubase people started dependingmore on their own land and purchase. In Bayarban people are depending 
more on purchase of fuelwoodi. 

One person per household is involved in collecting fuelwood, except
for the large farmers of Bayarban, where two persons per householdday are involved. In Dhanubase and Sarangkot the average 
per 

time taken tocollect a load of fuelwood per person is about three hours. This indicates that fuelwood is not easily available. The situation is worse in
Bayarban where it takes five to eight hours (Table 6).
 

In rural areas a higher percentage of people depend on fuelwood forcooking. 
 The sample data shows that i n Sarangkot panchayat none of thefarmers 
and less than 10 percent in Dhanubase use kerosene for cooking.
In Bayarban the percentage of people using kerosene is slightly 
higher.
About 
20 percent of the farmers pointed out that kerosene was expensive
and the rest said they could still manage to get fuewood. 

In several rural areas it has been observed that people burn dungcakes instead of fuelwood. This practice is not 
 seen among sample
farmers of Sarangkot, but it was started in Dhanubase and Bayarban in
the last five years. Fewer than eight percent of the sample farmers in
Dhanubase follow this practice and fewer than 20 percent in Bayarban.
 

Timber 

Average tinber required last year per household ranged from 34 to50 cubic feet (cu. ft.) in Dhanubase pancbayat. The requirement isLowest in Sarangkot, ranging from 7 to 14 cu. ft. In Dhinubase a higherpercentage of small farmers and large farmers get their timber fromtheir own land while medium farmers purchase timber. In Sarangkot ahigher percentage of all farmers get their timber from their own Landand forest-. In Bayarban, a large percentage of farmers purchase timber. 

Settler5nt and Encroachment. 

Seven percent of the large farmers of Dhanubase and seven percentof the medium farmers of Sarangkot have cleared forest. The remainingill farmers said they had not done so. In Bayaroan, 20 percent ofsmall farmers and 6 percent of medium farners have cleared the forest. 
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Table 5. Averaqe Fuelwood Requirement and Time to Cook One Meal 

Average Average time to cookPanchayat strata 
fuelwood required one meal (hours) 

per month (kg) 5 years ago present 

1.0 2.0Uhanubase 	Small Farmer 418.5 
2.0Medium Farmer 402.0 	 1.0 

Large Farmer 477.0 	 1.3 2.0
 

Sarangkot 	Small Farmer 391.0 2.5 3.0 

Medium Farmer 336.0 1.8 2.1 
Large Fanner 365.0 2.0 2.5 

Bayarban 	 Small Farmer 477.2 1.3 1.3 

Medium Farmer 575.0 1.0 1.3 
large Farmer 516.0 1.0 2.0 

Table 6. Labor Involvement in Fuelwcod Collection
 

Average number of Average time to
 
people collecting collect load of
 

fuelwood/household/day fuelwood (hours)
 

2.0
Danubase 	 Small Farmer 0.7 

Medium Farmer 1.1 3.0
 

Large Farmer 0.8 3.0
 

0.8 	 3.3
Sarangkot 	 Small Farmer 

Medium Farmer 0.8 2.9
 

Large Farmer 1.0 3.2
 

Bayarban 	 Small Farmer 1.2 5.0 

Medium Farmer 1.2 8.0 

Large Farmer 2.0 7.0 

ATTITUDES O FAPMIRS, L(CAL LEADERS AND FORESTERS 

Attitudes of Farmers Towards Deforestation Problem and Afforestation
 

Activities
 

The main reasons for deforestation are careless tree felling by
 

villagers, carelessness of the Forest Division, and the low rate of
 

reforestation activities. In Dhanubase, most small farmers (58 percent)
 

and large farmers (53 percent) think that careless tree felling by
 

villagers is the main reason for deforestation, while medium farmers (44
 

percent) think the low rate of reforestation is the main reason.
 

In Sarangkot, 42 percent of small farmers and 33 percent of large 

farmers think all three reasons have a combined effect on deforestation. 
However, medium farmers (36 percent) think careless tree felling by 

villagers 	 is the main reason. In Bayarban, most small (80 percent), 

medium (83 percent) and large (80 percent) farmers think carelessness of 

the Forest Division is the main reason for deforestation (Table 7). 
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Table 7. Reasons for Deforestation Given by Villagers
 

Careless 	 Careless- Low Refor
ness of estation &
Tree 	 (1&2) (1&3) (2&3) (1&2&3)


Felling by 	Forest 
 High Defor-

Villagers Division estation
 

(1) 	 (2) (3)

No. % No. 
% No. % 
 No. % No. % 	No. % No. %
 

Dhanubase
 
Small Farmer 7 58 - - 2 17 1 8 2 17 -Medium Farmer 4 22 1 6 8 44 1 6 4 22- - -Large Farmer 8 53 - -	 4 27 2 13 1 7 --

Sarangkot
 
Small Farmer 5 26 1 5 1 8 
 -- 4 21 	 -- 8 42Medium Farmer 5 36 2 	 14 2 14 1 7  - - - 4 	 29Large Farmer 3 25 1 8 	 2 17 - - 2 16 - - 4 33 

Bayarban

Small Farmer 1 4 20 80 -  1 4 - -	 2 8 1 4Medium Farmer - - 15 83 1 6- - - 1 11Large Farmer - - 4 	 80 - - 1 	 20 -..-- --

In Dhanubase and Sarangkot,percent of 	 the hill panchayats, more than 73
the farmers 	have knowledge about reforestation activities.

Surprisingly, in Bayarban, 
the Tarai panchayat, very few (less than 22
percent) farmers have such knowledge.
 

Though the Community Forestry Development Program is a new approach
to afforestation, 
most rural people seem to be aware of it. 
 Almost 73
to 94 percent of sample farmers are aware of it in 	 Dhanubase. InSarangkot, 
all smnple farmers are aware of it. 
 In Bayarban, 56 percent
of the small, 78 percent of medium and 100 percent of the large farmersare aware of it. Few small farmers have knowledge about the program inBayarban, perhaps because the program 	has not yet begun there. 

In Dhanubase most small and large farmers (67 percent) were madeaware of the program through radio or newspaper while 57 percent of the
medium farmers were informed 
 by the Forest Division. In Sarangkot, 75percent of the small farmers, 79 percent of the medium farmers, and 81percent of the large farmers became aware of this program both from the
Forest [ivision and the radio/newspaper. 
 In Bayarban panchayat, 71percent of small, 57 percent of medium, and 80 percent of large farmersr>ecame aware of this program from the radio and newspaper. 

AJL sample 	 farmers think reforestation activities are beneficial.Most farmers say that the main benefits from the forest are firewood,"odder and litter. The majority of farmers in Dhanubase and Sarangkotexpressed that the governrent and the villagers are both beneficiaries
of reforestation. 
 In Bayarban 	panchayat, a majority of the small
large farmers shared this view, though 	

and 
a high percentage of mediumfarmers think the main beneficiary of reforestation is the government. 

In Dhanubase, 67 percent of the small and large farmers and 83percent cf the medium farmers would like to increase their livestock 
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number after the reforestation, assuming fodder would be plentiful. The 

remaining farmers would not like to change anything. In Sarangkot, 79 

percent of small and medium farmers, and 92 percent of large farmers 

would like to increase their livestock number. Sixteen percent of the 

small farmers would like to reduce their livestock number and raise only 

the improved breed of livestock. In Bayarban, 59 percent of the small 

farmers, 67 percent of the medium farmers, and 60 percent of the large 

farmers would like to reduce the livestock number and raise only a 

limited number of improved breed. The remaining farmers want to in

crease the livestock number. In Dhanubase and Sarangkot, most farmers 

would like to increase the livestock number but in Bayarban the majority 

only want to raise the improved breed (Table 8). 

Farmers attitudes toward planning are an important factor in making 
In all of the panchayats morethe afforestation program successful. 


than 89 percent of the farmers think they should plant trees. In Dhanu

base, 83 percent of small, 61 percent of medium, and 80 percent of large
 

farmers have already planted trees. In Sarangkot, 94 percent of small,
 

71 percent of medium and 83 percent of large farmers and, in Bayarban,
 
32 percent of small, 56 percent of medium, and 80 percent of large 

farmers have planted trees. 

The majority of farmers in all three panchayats have planted trees
 

on their own land. More than 70 percent of the farmers in each pan

chayat were interested in planting more trees on private land. The main 

reason for farmers not being interested in planting trees is the lack of 

land. Some of the farmers who hav? shown an interest but have not 

planted trees cite the lack of seedlings, irrigation, land, manpower,
 

and other resources. Some are not planting because they lack appro

priate knowledge (Table 9).
 

Table 8. 	Farmers' Attitude Toward Livestock, If Grass and Fodder Are
 

Plentiful in Future as a Result of Reforestation Activities
 

If grass and fodder are plentiful farmer would
 
Increase Reduce Number No Change 
Livestock But Improve (%) 

(%) the Breed (%) 
Dhanubase 

Small iFar.mer 67 - 33 
Medium Farmer 83 - 17 
Large Farmer 67 - 33 

Sarangkot
S.:ali Farmer 79 16 5 
Mediun Farmer 79 - 21 
Large Farmer 92 - 8 

Bayarban 
-Small Farmer 41 19 

Medium Farmer 33 67 
Large Farmer 40 60 
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Table 9. 
Farmers' Attitude Toward Plantations
 

Farmers who Farmers who 
Place of Plantation Inter
think they have done 
 Forest Communal Own ested to
should plantation 
 Land Land plant


plant trees (%) (%) 
 (%) (%) more (%)
 
(%)


Dhanubase
 
Small Farmer 100 
 83 
 - - 100 82Medium Farmer 
 94 61 
 - 14 86 78
Large Farmer 100 
 80 
 8 8 83 79
 

Sarangkot

Small Farmer 89 
 74  - 100 79
Medium Farmer 
 93 
 71 - - 100 64Large Farmer 100 
 83 
 - 10 90 
 75
 

Bayarban
 
Small Farmer 96 
 32  - 100 79Medium Farmer 
 89 
 56 
 - 22 78 94
Large Farmer 100 
 80 
 - - 100 100
 

Attitudes of Local Leaders
 

Sarangkot. In Sarangkot, 
the Community Forestry Development Program was implemented in 1979. 
 Local leaders have been quite aware 
of
the program since its inception and according 
to them, they were
involved in the forest development program from the beginning and out of
their own interest. 
 They think the main benefits of forest 
protection
would be easy availability of fuelwood,

from soil 

fodder and timber, protection
erosion, soil fertility, 
and the enhancement 
of natural
beauty. Certain 
areas of the panchayat are heavily and
deforested 

Yillagers suffer from occasional flood and soil erosion.
 

Local leaders think that local panchayat leaders could protect 
 the
forest if they are given responsibility. Panchayat leaders have proven
this by protecting the newly planted area which now looks 
 like dense
forest. Forests 
are protected by fencing and forest 
guards. Fencing
materials are financed by the government. The planting would be carried
out by the panchayat with the help of voluntary labor.
 

Once the trees have matured, farmers who participatedi in the planting and conservation are eligible to get about 200 kg. of fuelwood a
month. 
They wil I.be permitted to use only branches without damaging themain trees. 
 They will ce charged a moderate tax which will go to 
 the
panchayat office. 
 Farmers will be allowed to cut green grass under the
trees but will not 
be allowed to fell 
trees for fodder. However, with
the permission of the panchayat and forest offices, villagers could fell
trees for timber. Livestock will not be allowed in the forest to graze.
 

Leaders 
guess about 75 percent of 
the people in the panchayat are
willing to protect and develop the foresL, five percent are not cooperave and the 
remainder is indifferent. 
 In their opinion the mainreasons 
 for deforestation 
 in the ared are forest clearing by local 
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Careless tree felling
people and inefficiency of the Forest Division. 


for timber, fodder, and fuelwood are also responsible to 
some extent.
 

comnunity forestry development program was imple-
Dhanubase. The 

mented in 1979/80 in the Dhanubase panchayat. Local leaders have parti

from the beginning.cipated in the program 

sources,

Besides the lack of fodder, fuelwood, and regular water 


by floods and the disappearance of
the destruction of cultivated lands 

people because of
wild animals are major problems faced by the 

In this area, forest protection is not yet properly

deforestation. 

carried out. The planting area is protected by forest guards. Seed

lings are provided by the government and voluntary labor is provided by 
from forest
the trees mature, leaders think income
villagers. Once 


products will be kept in the panchayat, and branches of the trees will
 

be distributed to villagers without harming the t-rees themselves.
 

are allowed to graze in the forest, but the panchayat

Livestock 


does not allow people to collect fuel)d or fodder. Fran time to time,
 

the Panchayat gives peimiission to collect fuelwood and fodder 
when it is
 

More than 90 percent of the people arc, sooperative toward
appropriate. 

forest protection and development.
 

main reasons for deforestation are clearingLocal leaders think the 
local people, landless people, and the government, careless tree
 

by 

and fuelwood, and inefficiency of the Forest

felling for timber, fodder 
Division in forest protection.
 

Byrbn. The community forestry development program is not imple
but will be implemented in Morang
in the Tarai districts yet,
mented 


Local leaders became aware of this program recentdistrict as of 1984. 

Leaders have been involved in
 

ly through radio and newspapers. Local 


the afforestation program since last year.
 

this area, the problemis faced by people due to deforestation are
In 

and dcclining soil fertility along with
the drying up of water sources 

changes ir. clirmatic patte-n.
 

In the opinion rt local loaders, panchayats would be able to pro

cm;l , it th,.r' is full support from the villagers. The 
t,-ct the forest 
pianting area would be :rotected by forest- guards. Forest guards and 

costs would i-e financed by the j:iuchayat and voluntary labor
pianting 

yet i( leo lved how the income from the
would Lk- used. It has not 

v .i7 would go t.o the panchayat.fr,rest would be distributed. ;Most 

fodder and fuelwcod collectionStrict rules tnui recjuifl about 
the Division issues permission

U-i nonexistent. (Xcasioni .v, :orest 


±.,ps to collect fus lwrxi:i.
 

the main for deforesta-In the opinion (4o local !eaders, reasons 

t inn in this area '-e forest clearing by Landless people and migrants 
the inef

from the hills, tfie rehabilitation program of the government, 

in forest protection.
ficaency of the Fore.st Division 

16
 



Attitudes of Forest Officers
 

Kaski (Sarangkot). 
 In Kaski District, the forest area was
98,641 ha. in 1977. 
 According to forest officials the present area is
approximately 
30 percent less. 
 The existing forest is 
 not in good
condition, more than 50 percent is deforested.
 

In the opinion of forest officials, the main reasons for deforestation are the inefficient Fuelwood Corporation, expansion of agricultural
land, and lack of authority given to the Forest Division to take action
against encroachers.
 

About 

by local 

25 percent of the forest area is encroached for cultivation
villagers. The 
average land area 
per household acquired
through encroachment is about 0.02 ha. 
 From 1979/80 to 1982/83, 2736
hectares were 
planted 
and 16,000 seedlings/hectare were 
 planted
annually. The survival rate is only 60 percent.
 

The Forest Officer thinks the present rate of reforestation is very
low 
because the Forest Division does not have sufficient funds or
power manfor that purpose. The approximate rate of tree felling for
last ten years is 12,000 cu. the

ft. per year for timber and 12,000 cu. ft.
per year for fuelwooA. 
 No figure for illegal tree felling was given.
 

In this area, timber and fuelwood species are planted by the Forest
Division. However, 
fodder 
species are distributed to individuals to
 
plant on private land.
 

Syana (Dhanubase). The forest area oL Syangja district was22,424 ha. in 1977 (Remote Sensing 
Centre). According to forest
officers, the present area is approximately 10 percent less. 
 The existing forest is £0 percent deforested. The main reasons for deforestationare increased population and dependency,, on forest for timber, fuelwood 
and fodder. 

There is also encroachlent ol the forest by ]ocal people.approximate land area Thethus acquired is 0.01 ha. per family-rs. of encroach-
Since 1979/80, 50 ha. per year is being reforested. Forest officers think that the emphasis on reforestation is low because thepeople and leaders are not conscious of the problem. 
local 

felling for timber has been about 3000 cni. ft. 
The rate of tree 

each year for the last'er years. Both tiLmber and fodder rp( cies are inplante7d this district. 

Mvranig (Bay!arban). The present forest area of the Morang1s 30,321 ha. which is about 21 
district 

percent of the gross area of the:l±ct (Land Resource "Mapping Project). According to forest 
dis

officers,
:.nte present forest area is approximately ten percent less than a decaded(4o and t.he remaining forest is roughly 25 percent deforested. 

According to forest officers, the main reasons for deforestationare forest encroachment for cultivation, resettlement, and illegalfelling for tinter, fuelwood and fodder (Table 10). 
tree 

About 75 percent ofthe encroachers come from hill districts of eastern Nepal and 25 percentare from other Tarai districts. Approximately two Ka. 
 of land is
,clearedx by one family of encroachers. 
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Number of Trees Felled in Morang District
Table 10. 


Timber Wood for Fuelwood and
Year 	 No. of 

Trees (cu. ft.) Other Purposes (cu. ft.)
 

132,569 3,403,704 226,270
1977/78* 

1978/79* 78,797 1,994,240 106,352
 

1979/80 70,713 1,385,038 16,945
 

1980/81 1730 60,755 895
 

36,488 
 639,388
1981/82 

255 16,951
1982/83 


In these two years only 50 perc.nt of this data is for Morang.
 

Source: District Forest Office, Morang.
 

In this district, the reforestation activities started 	in 1982 when
 
The survival
31 ha. were planted. Fifteen ha. were planted in 1983. 


rate of the seedlings is 50 to 60 percent. Recently the emphasis on
 
but it is
reforestation is higher than at the beginning of this decade, 


not enough to cope with the present rate of deforestation.
 

The above data records only leqal tree felling. Records on illegal
 

tree felling are Unavailable. One assunes the extent would be signifi

the forest for fuelwood, timber,
cant because people highly depend on 


and fodder, and because of the open bxorder with India, illegal export of
 

timber and fuelwood is common.
 

In this district thie areas cleared for resettlement frown 1976 to
 

1979 totalled 5908 ha., in the Bayarbkn panchayat alone it totalled 1414
 

There has not been any land clearing since 1979. In this district,
ha. 

only timber species and not fodder ancd fuelwood species have been
 

planted. Branches of trees are used as fuelwood.
 

COVERNE R)L ICY
 

In imost of the villages few traditional rules existed for forest
 
all
protection and managenent. After the goverrunent took 	ownership of 

the forests in 1957, eXistLng traditional rules faded away and local 

people did not feel any responsibility toward the forests. Peoples' 

attitudes are important factors rc-spnsible for indiscriminate use of 

forests. 

The government only tok r sesponsibility for selling and exporting 
t-ho forest management, reforestationforest products. The other sid( of 

rate of forest-and regeneration of the forest, was ri glocted. The high 

destruction and negligible rate of :if forestation made the government 

realize the need for forest, develoFlrnnt, better management and cormunii-y 

in 1979, the 1957 Act was amended and a newbVrticipatLon. Therefore, 
concept of panchavat forest and aiicnayat-protected forest was intro

kxl-a panchayats and coairunities induced. The main aim was to invovc 

forest developnent and to rmake village!rs aware of their responsibility.
 

The National Forestry Plan of 1q76 was the first attempt to ini
of thetiate comprehensive forest develo[iment in Nepal. The aims 
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national forestry policy are as follows (ADB 
et al., 1982):
 

(a) 	to obtain maximum contribution from forests to 
make Nepal
self-sufficient in basic industrial forest products, fuelwood,
 
and tree fodder,
 

(b) 	to reserve and maintain forests in the Tarai in 
 coordination
 
with agriculture, pasture, and other land uses;
 

(c) 	to systematically 
 increase forest consciousness anong
hill 
comunities by encouraging formation of 	
the
 

panchayat and

private forests as well as leased forests;
 

(d) 	to increase nonagricultural employment in the hills by diversifying forestry activities, particularly the collection of
resin, 
medicinal plants and herbs and their local processing;
 

(e) 	to increase 
the 	gene pool of flora and fauna 
 by creating
National Forests and ensuring their adequate 
 protection

through cooperation by the people.
 

According to the panchayat forest rules, 
 1978 	panchayat forests
 were established in the following way (LRMP, 1982):
 

"For 	the purpose of developing forests through reforestation on any
government forest or part thereof which has been rendered waste, or
in 
 which only stray trees are left, a maximum of 20 bighas (13.4
ha) in the Tarai region and 2500 ropanis (125 ha) elsewhere in one
village panchayat 
area shall be allotted as panchayat forest.
Explanation: 
 Str y trees mean a maximum of six trees with a diameter of less than 16 inches (49 cm) each in an area of one 
 ropani

(0.05 ha).
 

Panchayat Protected Forests are defined as follows (LRMP, 1982):
 

(a) 	For the purpose of protecting and properly managing 
any
government forest 
 or part thereof, a maximum of 400
bighas (268 ha) in the 
Tarai and 5000 ropanis (250 ha) elsewhere shall be determined as Panchayat 
protected forest for
 
-every village panchayat.
 

(b) 	Panchayat protected forests may be handed over to the localoanchayat 
 in one lot or in different lots within the 
 limits

prescribNJ in Sub-Rule (I), provided that such local panchayat
shall not be given additional. lots 	un.ess it nas made arrangemnents for- thc proi-x-- protection and management of the previous
 
lots.
 

The development plan did not emphasize afforestation or 
 reforestation. 
 In 15 years of develolnient planning only about 20,000 ha. havebeen afforested in Nepal while during the same 	peri d riore than 2 rillion 	ha. of forest have disa;cippeared. Tn the! Trai . 393,645 ha. weredeforested between 1955 and 1977, betwe n 1977 	to 1981, 63,230 ha. were
deforested (Table 11). 
 The expenditure on afforestation during theFifth Pl~i. was only 4.6 percent c[ the total outlay for forestry. However, the emphasis on afforestation for fueliwood ir t:h- hi ls has in
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creased in the Sixth Plan. Afforestation is mainly done with the help
 

Under the Sixth Plan an area of 71,427
of a ccmmunity forestry project. 

ha. is targeted to be afforested.
 

Table 11. Forest and Deforested Area in Tarai (ha)
 

Deforested Area
Forest Area 


1977(2) 1981(3) 1955-1977 1977-1981
1955(1) 


393645 63230
1140755 517703 454473 


1 = U.S. Army 
2 = Landsat Imagery, March 1977 

3 = Landsat Imagery, March 1977 

CONCLUSION
 

The problem of deforestation is realized throughout Nepal. How

ever, few studies precisely quantify the effects or identify the causes
 
indiof deforestation. This short research study only aims to broadly 


cate the problem, to make a 1asis for further detailed studies.
 

that the number of trees owned by
The findings of this study reveal 

family size. The correlation
farmers is correlated with land and 

and number of trees are observed i other studies asbetween land size 
well (Shrestha, 1982 and Wyatt-Smith 1982). Land ize and livestock 

over the last five years. The decline in
number both have declined 

for the decliningforest resources and pasture is one of the reasons 
some cases the .ivetock number has increasedlivestock number. In 

increase, as sale and

compared to last year, but there may be no net 


toward the middle of the year.slaughter of livestock takes place 

Nepal has a high livestock population t-at i:; expected to increase, 

though in the sample, livestock population has declined. The majority 

sampled would like to increase their livestock numberof h41 farmers 
once fodder beccmes more available after afforcstition, whereas the 

majority of Tarai farmers saiampled would 1i ke to raise a snmll ntmner of 
thei r number of inferiorimproved livesto7>ck raither than increasing 

that improved breeds are easily avail-able and
breed. The reason may hc 

the hills improved breeds can easily survive tn the Tarai, whereas in 


are difficu-lt to obtain and expcnsive.
 

At present, sample farmers-; are red-ucing their livestock. This 
A detailedfinding could not be generalized without further study. 

study of past and present livestock pepulation and people's attitudes 
for thetoward livestock raising ift-er afforestation would be useful 


success of reforestation pr(,pects.
 

Fodder is not easily available these days compared to five or ten 

years ago. The percentage of people, especially large farmers, depend

on the forest alone for fodder has declined over the past decade.ing 

This is a clear
Dependency/ has been diverted toward private land. 

indication of deforestation. A majority of farmers agree that deforest

ition is the main reason for diversion from forest to other sources of 

to indicate the diversion of depenfodder. Research should be done 
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dency, 
and related causes and effects. Study should also focus on how
to 
make farmers plant fodder grass without hampering their normal crop,
so that diversion of dependency would not be a burden to the farmers.
 

Fuelwood is 
 equally scarce these days and time-consuming to
lect. Due 
 to this scarcity, col
more time is needed to cook a meal 
 thanfive years ago. 
 As in the case of fodder, dependency on the 
forest
alone for 
fuelwood has declined and dependency on forest 
and private
land together has increased, compared to a decade ago.
 

Wide publicity of the concept of fuel-saving stoves is required and
studies 
 should be carried out to examine how people benefit from 
these
stoves, to what extent they have lessened the burden on fuelwood collection and saved the time of farmers. Research should be done to find out
the ways of diverting the dependency on fuelwood to other fuels.
 

Most 
hill people think that careless tree felling by villagers is
main reason for deforestation.
the The low rate of reforestation and
carelessness 
of the Forest Division are 
also responsible. However,
Tarai farmers emphasized that the carelessness of the Forest Division is
the main reason for deforestation.
 

It is surprising to find that hill people are more aware of reforestation activities than Tarai farmers. 
The Tarai was once very rich in
forest 
and has recently become a highly deforested area. Farmers are
not much aware of reforestation activities, 
 indicating reforestation is
still highly neglected in this area.
 

In the hills, 
 people were made aware of these activities by
Forest Division as well 
as the radio arid newspaper, while in the Tarai 
the
a
majority 
of farmers were informed about the community forestry 
 program
through the media. 
 It seems that people have less interaction with the
Forest Division despite its accessibility in the Tarai.
 

Farmers 
 in all three panchayats realized afforestation wouldbenefit both government and farmers. 
A higCh percentage of farmers would
like to plant trees on private land and in the hi] ls they have started
 
to do so.
 

The local leaders 
are quite interested in participating in the
Afforestation 
program and 
protecting the afforested 
areas in their
Cespective panchayats. Certain pockets -n the survey area are heavily
deforested and according to the leaders, 
 villagers are suffering
occasional 
 floods and soil erosion and in 
from
 

some areas streams have dried
up . In the hill rlnchayats, local leaders think careless tree fellingbh local people and the goveniment, along with the inefficiency of theForest DIvision 
 to protect the forest are the main reasons for 
deforestation. Sinilarly, Tarai people observe that forest clearing by local;.!q rants, tie rehabilitation projram it lie government and inefficiencyof the Forest Division are the main re.asons for deforestation. Local:eaders think more than 75 percent of the villagers would be willing tocooperate in the afforestation program.
 

Forest officers thinl: careless tree felling for 
 fodder, fuelwood,inn timer, forest encroachment for cul.tiva tion, the government's reset,-!ment )roqran,, the inefficiency of the fuel corporation, and inade
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quate authority given to the Forest Division to take action against
 

are the main reasons for deforestation.encroachers 

According to the rough guesses made by forest officers, about 10 to
 

area has been deforested within a decade in30 percent of the forest 
is also in bad condition, betweenthese districts. The existing forest 

25 to 50 percent having been deforested. 

Government targets for forest development may be impressive, but
 
rate ofthe emphasis on afforestation is extremely low compared to the 

Local people think the Forest Division is as responsible
deforestation. 

On the other hand, foresters think
for deforestation as other factors. 


that they do not have enough authori ty to control deforestation. Forest 

is taken as everybody's pro[p-xerty, and everybody, including the govern

ment, is careless in using the forest and its products. 

related government departnents takeTherefore, it is imporitant that 
Cooperthe responsibility in leading people toward forest development. 


ation of both the covernment and ccmiunities could make the development 
try to mobilize moreof forest successful. The government should 

resources in afforestation activities and also encourage the private 

sector in agroforestrn'. The government could even develop the policy of 

leasing j.and for such purposes. 
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