SINDHUPALCHOK DISTRICT

Performance Of The District Economy

Introduction

This section contains a brief background of the economy of Sindhupalchok
(Sindhu) in terms of the land use, agricullure, ivestock, and forestry sectors. The
overall performance of Sindhupalchok's economy depends heavily upon the
performance of the agricultural sector which is closely associated with the forestry
and livestock sectors. The performance of the crop seclor, however, depends
largely upon the vagaries of the monsoon as only 13 per cent of the cultivated land
area in the district is under irrigation. Given the limited area under irrigation, poor
MOoNs00n rains always result in a sharp drop in crop production. These conditions,
in conjunction with the very low use rate of modem inputs, have severely limited the
growth and diversification of this secior.

Crop area

Paddy, maize, millet, wheat, cilseeds, and polatoes are the main crops grown in the
district. These crops allogether account for about 95 per cent of the district's total
cropped area (the remaining five per cent is shared by sugarcane and barey). The
historical dala on the areas under these crops reported by DFAMS for
Sindhupalchok are given in Table 4.1 and Char 4.1.

Maize is by far the most imporiant crop, and it accounted for about 40 per cent of
the district's tolal cropped area in 1988/89, Paddy ranks second in terms of cropped
area, followed by wheat (17%), millet {(10%), and polatoes (10%). The monsoon
crops, out of which paddy and maize are predominant, are grown during a penod
of adequate rainfall. A sharp decline in the areas under these crops (i.e., paddy and
maize) betweean1980/81 and 1982/83 is difficuli to explain. A similar decline in the
areas under monsoon crops also took place between 1985 and 1986. Daspite the
annually fluctuating trends, the areas under all crops have been increasing over
time. The paddy area increased from 3,800 hectares in 1975 to 5,170 hectares in
1989, an average annual rate of 2.2 per cenl. The maize and millet areas show the
lowest growth rates (less than 0.5 per cent) during this period. The most rapid
growth in area can be observed over three-folds, i.e., from 1,202 ha in 1975 to

MEI CISCUSSION PAPER HO, 559 85



4,300 ha in 1989 with an average annual growth rate of 10.3 per cenl. The area
under potatloes increased during this period at the rate of 3.2 per cent. The
oilseeds’ area greatly fluctuated as indicated by its coefficient of variation. On the
whale, the tolal crop area in the district increased at the rate of 2.27 per cent per
annum. In order to project the areas under different crops, a semilog trend equation
was fitied to the historical crop area data. The estimated results are given in Table
4.2

Crop Yield

The productivity trends of different crops in the district during the past 14 years
{1975-1989) are given in Table 4.3. The yields of paddy, maize, and millet have
been declining at an annual rate of 0.2, 1.96, and 0.138 per cent respectively. On
the other hand, wheat, cilseed, and potato yields show a positive trend with the
highest growth rate for cilseeds (3.12%) followed by potaloes (2.3%). A large
degree of variation can be observed in the wheat yield even though there is positive
growth over time. Wheat productivity declined by almost half between 1982 to 1985
due to the sudden increase in the area,. Table 4.3 and Chart 4.2 demonstrate the
fluctuating trend in crop yields over the period. Given this erratic trend in crop
yields, no satisfactory trend equation could be estimated. Therefore, the average
crop yield was used as the base figure for projecting crop yields.

Chart 4.1
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Chart 4.2
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Fartiliser Use

The limited use of fertiliser under declining conditions of soil productivity is one of
the main factors responsible for the low level of crop productivity in the district.
Although the actual use of chemical fertiliser in the district in terms of the cultivated
area by crops is unknown, it is possible to estimate the average feriliser use per
hectare of cropped area based on the annual feriliser sale reporied by the
Agricultural Inpuls' Corporation (AIC). The time-series’ data on fertiliser sales
reported by the AIC is given in Table 4.4. The dala indicate fluctuating trend of
fertiliser sale in the district. One of the reasons for this erratic trend might be the
annually changing level of fertiliser imports in the country which determines the
fertiliser quota for the district. Despite the fluctuating trend, sales in the district
increased from 1624.4 ml in 1982 fo 1888.6 mt in 1991, with an annual growth rate
of 1,68 per cent. The estimated average sale per ha of cropped area is also given
in Table 4.4. The fertiliser sale rate is very high compared to the average use rate
reportad in the lmigation Master Plan and cannol be explained easily, On the basis
of the average consumption of fertiliser as reported in the Irigation Masler Plan, the
consumption of feriliser by crop per hectare is about 17kg per cropped area
(excluding millet area).

Livestock

DFAMS has collected time-series’ data on the livestock population by typas of
product for Sindhu from 1981 to 1988, Table 4.5 presents the total number (heads)
of differant types of animal and their preducts. In terms of population, goats rank
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first, followed by caille and buffaloes. The dala indicate that the milch cow
population is declining at the rate of 1.6 per cent. As a result, the average annual
growth rate of the cattle population is among the lowest in the district (0.32%).
Among the large animals, the milch buffalo population had the highest growth rate
(2.33%;), while thal of buffaloes was about one per cent per annum. The eslimaled
number of buffaloes in 1988 was 57,350 head compared to 55,114 in 1984, The
share of milch buffaloes in the total buffalo population increased from 17 per cent
to 20 per cent whereas the share of milking cows in the total cattle population
slightly decreased over time. This implies that cattle are gradually being replaced
by bufialoes. Among small animnals, the pig population registered the highest
growth rate (about three per cent), followed by goats (1.51%), and sheeap (0.92%).
Table 4.5 also presents the trends in livestock products over the period from 1984-
1988. The annual production figure was divided by the population to calculate the
yields of different livestock projects, which are also given in Table 4.5. The results
indicate that the average yield factor for milch buffaloes is relatively higher than that
of cows. Milk production from buffaloes increased 1o 1,036 metric tonnes in 1988
compared to BY2 MT in 1984, at an annual growih rate of 3.6 per cenl. Milk
production from cows, on the other hand, declined as a result of the declining cow

population.

Land Use Changes

The land use statislics reported by LRMP (1978) were projected by using the
assumplions reganding inler-class land transfers. The deforested area is assumed
to be distributed among different land classes such as agricultural land, shrubland,
grassland, and adjacent NCI, About 22 per cenl of the total natural forest (3,133
hectares in 1978) lies in the mid-mountains and the rest in the high mountains
(55%) and high Himal (7.7%) The distribution of population in these ecological
belts, however, is jusl the reverse with excessive pressure on the forests in the
mid-mountains and relatively lower pressure in the high mountains, The spacies
composition of foresis in the mid-mountains is predominantly hard wood [96%), with
a larger proportion under low crown density class (T2%) and maturity class | (98%).
Both the crown cover and the maturity class of forests improve as one moves from
lower elevations to higher elevalions in the district. All the natural forests in the mid-
mountains areé accessible, but only B4 per cent are accessible in the high
mountains, Table 4.6 shows the base year (1978) distribution of natural forests by
crown density, malurity, and species in different ecological belts of the district. The
overall land use change, based upon certain assumplions made for the disinct (by
ecological belis) during the pericd from 1978 1o 1930, is given in Table 4.6. A major
portion (50 per cent) of the deforested land area in both the regions is assumed to
have been converled inte shrubland. In the district as a whole, the natural forest
areas decreased at the annual rate of 0.83 per cent, while shrubland, grassland,
and culiivated land increased at the ralte of 0.98, 0.86, and 0.41 per cent

respectively.
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Foras! Plantalion

Table 4.7 presents data on the area reforested in Sindhupalchok during the period
from 1975-1980. A total of 8,452 hectares has been planted so far in the district,
but the survival rate and condition of the reforested area are not known.

Economic And Natural Resource Conditions: Baseline Scenario

Various important sectors of the district were linked in a multi-market model
framework to evaluate the aconomic and environmental status of the district over
time, The baseline resulls are given in this saction, The basalina rasults are also
important for evaluating the changes over time when shocks are given to the
model. Finally, the baseline resulis are used 1o analyse the human and livestock
carrying capacity and its changes over time.

Prices

The national forecasted price was calibrated to reflect the price situation in
Sindhupalchok district. Data on prices for Sindhupalchok were not available
separately, hence, Ramechhap district prices were used to calibrate the prices for
Sindhupalchok as was done for Kabhre. As a result, most of the prices given in
Table 4.8 for Sindhu are the same as those for Kabhre, except for minor differences
in the prices of cereals, cils and fat, and meat. The growth rate of prices calculated
by using the end point values are given in the last column of Table 4.8,

Among the foodgrains considered, millel and paddy prices have the highest growth
rates. Wheat prices have the lowest forecasted growth. The aggregate cereal grain
price has an average annual growih rate of about 7.7 per cent. Aggregate meat and
oils and fal prices are also given in Table 4.8,

Crop Areas and Yields

Table 4.9 provides resulls of the forecasted area for different crops and Table 4.10
provides the respective crop vield projections based on the assumplion of non-
constant crop prices and variable inputs. Area growth follows a time trend based
on hislonc dala series,

The area of Sindhu is greater than that of Kabhre, but the cultivated area in Sindhu
i5 less than that in Kabhre by more than half, based on the data series used in the
study. The areas under all crops in Sindhu are lower than those reported for
Kabhre, except for millet. There is only a small paddy growing area in Sindhu.

The forecasted growth rates of crop areas over time indicate almost negligible
growth in Sindhu. The highest positive growth rate is for cilseeds (13%) and the
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lowest for maize (0.03%). The cropped area increases at about one per cent per
annum. The changes in the area under irmgation, which have been assumed fo
grow at two per cenl per annum, are also prasented in Table 4.9.

Fertiliser sales are expected to grow atl about 1.59 per cent per annum based on
the sales of fertilisers in the district over the past years. The sale of fertiliser in
Sindhu, as reported by the AIC, is very large. If these sales’ figures are assumed
to reflect the actual use, they exceed the per heclare use rates observed in the
case of Kabhre. Even if use rates per hectare assumed in the model were to
increase by several fold, the discrepancy problem would still remain.

The fulure yield trends of the six crops grown in Sindhu are given in Table 4.10.
Forecasts are based on the assumplion that crop technology will remain the same
over time. The forecasted crop yields are not encouraging, with five out of six crops
showing a declining trend. The results indicate thal, over time, Sindhu palchok will
have to face the problem of a declining trend in food grain supplies under existing
technological conditions. Any decline in the crop yields of a major foodgrain such
as paddy and maize will have implications for future food supply in the district,

Crop Production

Crop oulput production is determined by both the area and yield. The resulting
growth in production (Table 4.11) of the different crops is positive, except for maize
{the secondmost imporant crop after potatoes), and this is primarily due to the
declining trend in yields. Oilseed preduction shows a strong growth trend, but this
is due to an (13.4 per cent) increase in area rather than yield changes (0.09%).

Gross Margin

Gross margins were calculated for each crop considered. Table 4.12 also presents
the total gross margin and the cost of cullivation per hectare of cultivated crops. All
crops registered positive gross margins. The gross margin for millet has the highest
growth rate, despite the fact that its area and yield have remained almost stagnant
over time. The increase in the gross margins given in Table 4.12 is primarily due
to the increase in nominal crop prices over time. Potatoes, however, have in the
highest per hectare gross margin in Sindhu, followed by cilseeds and paddy. The
per hectare gross margin for millet is the lowest, but its growth rate is the highest
{15.69%) among the crops. After millet, maize and wheat have the lowest per
hectare gross margins as well as the lowest growth rates.

Livesiock

Analysis of the livestock sector indicates that the average annual growth in LSU in
the district is less than one per cent per (Table 4.13) annum. The source of bullock
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supply is the adull bullock population, and the population changes over lime. An
average bullock is assumed to work for 219 days in a year. The demand for
bullocks is indicated in the cosl of the cultivation sector. According 1o the model, a
number of working days (219) are assumed for a bullock and, if the days
decreased marginally, the existing surplus situation could change, i.e., the bullock
pairdays supply in the district is perhaps not a constraining factor currently. This,
however, is not the case for fodder supply as indicated in the following paragraphs.

Based on data collected by the Department of Food and Agricultural Marketing
Services, Agricultural Statistics of Nepal (DFAMS 1990), livestock products (meat,
milk, ghee, and woal) and the gross revenue from livestock over time were
astimated.

The average annual increase in different types of livestock products is given in
Table 4,14, Pork and chicken meal producticn have the same growth rales,
because these two products are not linked to the land use sector. Simple time
trends were fitted to the pasi data fo forecast the future chicken and pig population.

Livestock raising costs were calculaled after consultation with livestock experts.
The raising cost for buffaloes (one LSU) was first estimated and this cost was
multiplied by the LSU conversion factor to derive different types of livestock-raising
costs. Cosls are linked with the price subsectior, thus livestock-raising costs also
change over time. The average increase in LSU costs over time is about seven per
cent. Gross livestock margins were also derived (Table 4.15). The average annual
increase in per LSU gross margin is about 11 per cent.

Food Availability and Demand

Assuming different waste, loss, and seed allowance factors, the total cereal
availability in the district was derived on the basis of the production of the
aforementioned, four cereal grains (rice, wheat,maize, and millet). Tha per capita
availability’ supply was then derived. A similar exercise was carried oul fo derive the
per capita domestic (district) supplies of meat (mutton, buffalo, pork, and chicken),
oils and fat (derved from cilseed production and ghee), vegetables (polatoas only),
and milk. Tables 4.16, 4.17, and 4.18 provide estimates of the forecasted food
supplyfavailability, demand, and food balance in the district.

Crop yield rates are important determinants of food supplies, given that land is an
almest inelastic faclor. The almost constant, or even declining, crop yield rates, as
wall as an increasing population, have resulted in a deleriorating food balance
situation over time in Sindhu (Table 4.18). Per capita supplies of the five different
food types currently fall short of demand, resulting in net imports. Meat and
vegelable (potato) supplies are surplus 1o a cerlain extenl throughout the pericd
under review. It appears thal increased pofato cultivation will contribute to
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increased food supply compared to similar efforts to increase cereal grain
production, given the prevailing technology choices in the districl.

Land Uizsa

Land use in the disinct consists of agricultural land, foresis, grazing land,
shrubland, non-cultivated inclusions, and others. Due to the interaction between the
demand and supply sectors, and also io the influence of the exogenous sectors
discussed (sea Chapter 2), land use also changes over ime in the district. Table
4.19 provides details on the changes in land use over time in Sindhu.

The results given in Table 4.19 indicate thal land use changes in the disfrict are
small. Over time, the annual decline in the forest area is one per cent. Adjacent
MCI, shrub and grasslands, and cultivated areas may possibly increase while other
land use categories tend to remain unchanged over time.

Data on the cultivated area (given in Table 4.9 and in Table 4.19) are not exactly
the same in the two tables. This discrepancy arises as a resull of the different data
sels used, namely, those of DFAMS and LEMP. It was not possible to derive the
net cultivated area in the district from data collected by DFAMS. The cultivated area
is given in Table 4.9 was derived by assuming that the cullivated area is the sum
of the areas under paddy and maize, i¢., non-competing crop areas. The
discrepancy is not small as in the case of Kabhre. There is, however, no basis on
which the accuracy of the data sels may be judged nor a firm basis to bring about
a reasonable compromise batwean the two data sets, The DFAMS data on crops
are the only available source. The LEMP data on forests and total land use are
believed io be more reliable, hence LEMP data were used for these categories.

Fares! Products

Forasts are assumed to provide three primary products, namely, fuelwood, timber,
and fodder. The supply of these resources over lime was derived and then
compared with the demand.

Fuetwood

The demand for fuetwood perhaps, exerts the most pressure on forests, especially
as stocking forests is an uncommon practice in many parts of Nepal. Fuelwood is
assumed to come from different sources, namely, accessible forests, farmland,
non-cultivated inclusions, and plantations. Yield rates of these sources vary.
Density and maturity classes are imporiant faclors and were taken inlo account Lo
determine the yield rate of different forests.
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Table 4.20 provides an estimate of the fulewood supply in Sindhu from different
sources. Accessible forests are the primary source of fuelwood in the district but,
as can be observed from Table 4.20, their share declines marginally over time.
Shrubs and grasslands are the second mest important sources of fuetwood supply.
Adjacent non-cullivated inclusions are the third source. These three sources
account for about 95 per cent of the fuetwood supply in the district and will continue
to remain important over time. Farmlands supply a negligible amount of fuelwood.

The forecasted supply of fuelwood from different sources for the mid-mountains,
high mountains, and the district as a whole is given in Table 4.21. The high
mountains have surplus fuetwood supply, whereas the mid-mouniains face a deficit.
The different sources of fuelwood supply in the district are given in Table 4.21 and
hardwood is the main source. Coniferous and mixed species contribute a smaller
parcentage. The district as a whole is deficit in fuelwood supply.

Jimber

The timber demand was forecasied over time and compared with the timber supply.
Table 4.22 shows the changes in timber supply and demand over time. As can be
obsarved, timber deficit is already a serious problem and the deficit tends to get
worse over ime.

Fodder

Fodder is also an important forest product. Fodder is supplied by various sources.
A% Table 4 23 and Table 4.24 indicate, forests are nol the most imporant sources
of fodder in the district as it contributes only about 24 per cent currently and this
share declines over time. Shrubland is the most important source of fodder in the
district, followed by the ‘other’ calegory, which contributes slightly more than 25 per
cent. This category includes fodder sources such as crop residue, fodder from
risers and bunds, and fallow grazing. The fodder supply from farmiand trees is
nagligible.

Labour Supply and Use

Labour supply is delermined by the size of the aclive population. Households are
assumed to expend labour on crop production, livestock raising, and other
activities. An active person is assumed to have at his'her disposal 240 mandays,
Each active member supplies labour for crop production and livestock raising (100
mandays per LSU). More specific information on labour use patierns for Sindhu is
not directly available. The Multipurpose Household Budget Survey - Nepal Rastra
Bank (M-MRB) report, however, provides information on the percentage of
population engaged in other activities for the hill regions of Nepal, An assumption
was made thal 240 mandays a year (of labour) are also supplied by persons
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engaged in aclivities other than agriculture and livestock raising. The number of
parsons angaged in other aclivities (Table 4.25) was multiplied by the number of
working days in @ year to derive an estimate of the employment situation in other
sactors. The results are given in Table 4.25. In terms of tha labour use pallem in
the disiricl, labour use as a percentage of availability declined marginally over times
as indicated by the "Labour Use” row in Table 4.25.

It should be noted that household members spend time in collecting fuelwood and
water and also in other crop production aclivities, These activities were not
included in the present exercise. As a result, the percentage of unutilised labour in
the district appears to be large. Even if thesa activilies are taken into account, it is
unlikely that labour ulilisation in tha district will increase substantially to the extent
of making Sindhu a labour deficit district. Currently, only about 60 per cent of
available labour in the district is gainfully employed labour. Another reason for the
large under-utilisation of labour is that, whereas the active population was taken
into account in the model, the paricipation rate was nol considered, and, if
accounted for, it would reduce the size of the total active population and, hence,
the underemployment rate.

Trade

Many food and non-food items are imporied into Sindhu. The exact amount of
imports into the district is not known, However, the Multipurpose Household Budget
Survey provides information on average monthly household expenditure on non-
food items. The results are for 1984, e, the year the survey was conducted. The
import values were aggregated and adjusted against inflation in order to update
these values for 1980 (base year). Data on expenditure for food and non-food
imports were also collected.

It is important to emphasise th2l information on the income growth is required to
calculate the import demand growth rate. The growth in import demand is drivern
by the income growth and population growth. The results are given in Table 4.26.

The average growth in non-food demand is aboul one per cent per year and is
solely determined endogenously by the model. The per capita value of non-food
imports in 1982 was Rs 988 and is likely to reach Rs 1,001 by 1988 i.e., at a rate
less than one per cent growth rate.

The food import values are given in Table 4.26. Food impors are derived from the
excess food demand determined on the basis of the model. More specifically, the
food import demand is influenced by the difference in domestic supply (district) and
domestic demand. The difference between supply and demand is carried over to
the import seclion. Negative values indicale imports and positive values indicate
exports, The food import value, which includes cereals, meat, milk, vegetables, and
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pils and fat, was multiplied by the aggregale price of cereals and the other
respective food prices. The value of per capita food impor increases over time by
about six per cent

Income

Income is also determined endogenously by the model. The gross margins of tha
crop and livesiock secters and income accruing from the different amployment
activities were added for each year to derive the aggregaie income for Sindhu
district. The results regarding the magnilude of mominal and real incomes
onginating from diffarent sectors are given in Table 4.27 and 4.28 and the income
shares of different sources are given in Table 4.29.

The par capita nominal income increases at about eight per cent per annum but,
if real incomes are laken into account, the growih in real per capita income is only
about 0.5 per cent, indicating negative fulure prospects for the district.

The income share of the crop sector tends to increase marginally over time. The
income share of the livestock secior, however, tends 1o improve over time. The
share of income fram other off-farm aclivities tends 1o decline over tima, as a resull
of the assumplion of constant wage rates. This assumption is relaxed in the case
of Dhading district. The income shares of the crop and livestock seclors logether
account for over 80 per cent of Sindhu's income.

Environment: Sustainability and Carrying Capacity

The carrying capacity of the district is assessed in the section on the basis of the
human and livestock populations and the demand and supply of natural resources
of the district. In particular, natural resource products are considered, i.e., land-
based products required for the human and livestock populations. The previous
section (on the baseline results) presentad the existing situation of the district and
assessed the demand and supply situation as well as the changes over time in
various products. In this section, selecled components are analysed on an
aggregale basis to assess the carrying capacity of the district.

The performance of the district in terms of some selected sustainability indicators
can be judged from the results given in Tabla 4,30. In this hill farming system,
foresis are an important source of fodder for livestock, which in tum provide
nufrienis (manure) to the fields. In additicn, forests also provide fuelwood and
timber to households. Besides these three resources, forests also provide leaf litter
as a nufrient supplement to the fields. As accessible forest cover declines over
time, fodder and leaf litter supplied also decline, and this has a negative impact on
agncultural productivity, given the other prevailing conditions. Therefore, the forest-
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cultivated land ratio of a district provides an idea of the amount of forest resources
that can be harvested sustainably to meet household needs.

Wyatt-Smith (APROSC 1982} in his study estimates that 3.5 hectares of accessible,
unmanaged forest are required to support one heclare of agricultural land in the
contéxt of the hill farming system. Wyatt-Smith provides a breakdown of the
estimate of three forest resources (fodder, fuelwood, and timber) needed to support
one heclare of agricultural land. A hectare of agriculiural land requires 2.8, 0.24 to
0.48, and 0.32 ha of unmanaged, accessible forest in terms of fodder, fuelwood,
and limber respectively.

Similar estimates were not carried out for this study, but the results derived from
different parts of the model provide some idea. For example, the accassible forest-
cultivated land ratic in Sindhu is currently 0.16 heclares, which is very low
compared lo the Wyatt-Smith estimate of 3.5 hectares. If il is assumed that 3.5
hectares of forest land are required to support one hectare of agricultural land in
order to make the hill farming system sustainable, then the estimated existing land
ratio for Sindhu is alarming. This ratio shows a declining trend over time (2.64 %)
(Table 4.30).

The ratio of shrubland io accessible forest land is another indicator which explains
partially the extent of forest degradation, i.e., as foresis degrade, they are
converted into shrubland, The shrubland-forest ratio in Sindhu is estimated to be
0.87 currently, indicating that the area under shrubland far exceeds the area under
foresis and this ralic increases over time at an annual rate of about four per cent.
Other resulls are givan in Table 4.30,

The population of the district continues to grow over the time period covered by the
study. The size and growth of population in Sindhu aver time is given in Table 4.31.
The population increase, labour force, and labour use siluation were examined in
terms of the employment situalion as well as food supplies, among other things.
under the cument trend scenario, For many years, the district will have to rely on the
existing natural resource base to gainfully use the labour force as well as to feed
the total population. In addition, the fuslwood demand will also increase due 1o the
population increase.

Currently, the bulk of the employment opportunities generated in the district is in the
agncultural and ivestock sectors. According to the resulis derived from the model,
the agricultural area does not increase sufficiently to absorb the expanding labour
force. Assuming that the new labour force, will be employed in the agriculiural
sector, new areas will have to be brought under cultivation, i.e., the current land usa
situation in the district will change. More forest areas can be used for agricultural
purposes. This oplion may not ba viable or sustainable, given the inability of the
foresiry sector to meel even the current fuelwood and fodder demands. i is
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possible, however, that the adjacent NCI, which occupies vast tracts of land in the
district, can be used for agriculture, However, sufficient employment apporunities
cannot be generated {o absorb all the new entrants into the labour force. There will
not be enough land in the first place, even if financial and technical constraints do
not exist.

it can be argued thal amployment ocpporlunities can be generaled in the livestock
sector, Under the current trend scenario, this too does nol appear to be a viable
altemative. The livestock camying capacily is already very strained. In the livestock
sector it is essential to reduce the numbers and increase productivity per animal,
More labour is likely fo be displaced in this siluation in the livestock sector. If a
district's sustainability is viewed in terms of its labour use situation, Sindhu clearly
does not qualify as sustainable because an increasing number of people will remain
unemployed or underemployed given the performance of the agriculiure, livestock,
and forestry sectors in the district.

Implications for Food

Table 4.32 provides the calorie demand and availability situation over time for
Sindhu, Under the current trend scenario, the calorie supply will decrease
marginally (from 3,958,000 calories per ha in 1991 1o 3,918,000 calories per ha in
1998), primanily as a result of decreasing crop yields. On the other hand, the calorie
demand per ha will increase from 7,599,000 in 1991 to 7,842,000 calories per ha
in 1998 -- as a result of the population growih.

Assuming that 2,410 calonies are required by an adult, the exisling carrying capacily
of one heclare of cropped area can also be calculated (Table 4.32). The present
supply of calories per hectare could support 5.43 adult persons in 1992 and this
trend is likely to continue till 1998. On the other hand, given an adull's calorie
requirements (2,410}, the load on one heclare of land in 1992 was about 10.51
adult persons and it will also remain the same in the future. Tha reason why the
capacity and load faclors remain constant despile population growth is because the
growih in cultivated land and population are about the same. The existing situation
indicates that aboul 52 per cent of Sindhu's food demand can be fulfilled from its
own production and this siluation does not improve over ime.

It should be noted that access to calories may in fact ba lass than the availability
and demand indicate. Access to food i5 determined by income and relative prices,
given base year consumplion levels. Table 4,17 gives data on food demand, which
is lower than availability on a per capita basis, indicating that the calorie intake is
also lower than indicated by the availability conditions. Sindhu's food situation is
alarming when judged both in terms of food sufficiency as well as food security.
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Implications for Fuelwood

The results in Table 4.33 provide further details regarding the fuelwood situation in
the disirict. The supply per ha decreases marginally (1.13%) over time as
accessible forests also decrease. The pressure on one hectare of forest land
increases due to population growth. It can be seen that the present demand is
already much higher than the present supply. This continues to deteriorate over
time., Currently, the supply position is 76 per cent of the demand and, by the year
1998, the supply situation will decrease to 66 per cent. The carrying capacity will
also decline as forest quality deteriorates, resulting in an increase in the load factor.
The load factor indicates the number of persons thal one hectare of land can
support, given the per capita need of 0.588 adt. The fuelwood siluation is also
alarming, and more so in the mid-mountains than in the high Himal region.
Fuelwood is supplied by different sources. Il only forest lands are considered, the
forest carrying capacity and the load factor worsens, since only 72 per cent of the
supply is met, compared to 75 per cent reporied in Table 4.34.

Implications for Timber

Analyses carried out for timber supply, demand, capacity, and load also indicate
that the timber demand falls far short of supply and the situation gels worse over
time (Table 4.35).

implications for Fodder

Under the existing trend scenario, given the livestock population growth and
changing patterns of land use generaled by the model, the capacities of forast,
grazing, agricultural lands and, other fodder supply sources to sustain the livestock
population are declining according to the results presented in the previous section,
The analysis indicates that the demand for fodder already axceeds the supply and
that this trend does not appear to improve over time. An estimate of the carrying
capacity will indicate the number of LSU that can be supported by a heclare of land
(from which fodder is supplied), given the per LSU fodder need. The results are
given in Table 4.36.

Under the current trend of land use change and livestock population growth, the
capacity of land to support the livestock population is not satisfactory. Currently, the
livestock population (expressed in terms of LSU) that one hectare of land can
support is about 0.79 LSU, whereas the current land factor is slightly less (0.79
LSUMa). if, however, forests are considered as the sole source of fodder supply,
the situation is alarming as only about 25 per cent of the fodder demand is met by
the forests (Table 4.37).
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The above results highlight clearly that Sindhu's forest resources are rapidly
deteriorating. This situation is more pronounced in the mid-mountains than in the
high Himal. As a matlter of fact, if only the mid-mountains are taken into account
the situation will appear to be far worse than has been described above. The high
Himal does not face a similar problem. It was, however, not possible lo separate
the two regions in the analysis because separate information for the two regions
was nof available.

Conclusion

Under the current state of technology and infrastructure, the district's capacity to
sustain the ever increasing human and livestock populations is declining over time.
Given the decline in crop yield and the limited scope {o expand agricultural land on
the one hand and the rapid growth on the other, the magnitude of food deficit will
continue to grow at an even more alamming rafe in the foreseeable future. The food
shortage will have to be met through imporls at an average growth rate of 12 per
cent per annum. Impons, however, will be consirained by the lack of purchasing
power, given the limited economic activities outside the agncultural sector. Thus,
the food deficit problem is likely to result in access to food being denied to a
growing section of the district's population.

The implications of the poor agricultural state for the environment (forests) is even
more alarming given the combined effects of the ever increasing fuelwood, fodder,
limber, and food demands. Both the area under accessible forests and its quality
(density) are declining, while the demand for forest products is increasing. As a
resull the gap between supply and demand of forest products will widen over time.
This growing magnitude of the nalural resource deficit will have to be met largaly
through deforestation, and this has grave implications for the environment, unless
immediate measures are taken to replenish foresl stocks.

The economy of Sindhu, being heavily dependent on the traditional sectors
(agriculture, forests, and livesiock), has limited potential to generate employmant
opportunities. Already a large percentage of the aclive population is
underemployed. Limiled scope exists to generate additional employment
opportunities in these sectors, unless new, labour-intensive technologies are
introduced.

Policy Scenarios and Impact Analysis
Popuiation Scenario and Impact

Sindhu's population growth according to the 1991 census is about 1.01 per cent,
compared to the national average of 2.3 per cent. Despite the low population
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growth recorded between the inter-census period (1981-1991), the aconomy of
Sindhu is unsustainable according to the results discussed under the baselina
scenario. Thus, a population reduction policy was examined within the simulation
maodel developed for Sindhu.

The population reduction policy is assumed lo start in 1993 and continues up 1o
1588, Initially only a small reduction (growth rate) is envisaged and this is allowed
o decrease aach year until it reaches 0.532 per cent (1988). The growth allowed
in 1998 is about half the existing growth trend and also matchas with the overall
target of 50 per cent reduction in population growth envisaged in the Eighth Plan
Peariod (1983-1887). The growth assumplions made for each year are given in
Table 4,38,

The impact of the population reduction pelicy, as defined by the growth rate
assumptions noted in Table 4.38, indicales that, in terms of the annual population
reduction, the impact does not appear to be very significant in the few years
considered, Even with a 50 per cent reduction in the exisling growth rate, the
absolute reduction in the number of people will only be 1,107 in 1998, This small
reduction in population should, however, not be considered insignificant as over
time the reduction and its impact are cumulative in the other sectors. In the
absence of the population reduction pelicy, the population of Sindhu will increase
by 3,199 persons between 1953 and 1998. If the policy is implemented there will
be 3,199 persons less in Sindhu between 1993 and 1998. The implications of this
reduction for the other sectors are examined in the following paragraphs.

The impact of the population policy on the calorie balance situation is given in Table
4.39. Compared to the baseline results, the impact of the population reduction
policy is nagligible. The population reduction policy does not have any impact on
calorie supply since this variable is independent of population. The change in
calorie supply in terms of percentage of the demand as influenced by the population
policy is insignificant. This is so because the population reduction within the
timespan covered by the model is small and the impacts of the policy are not
manifested sirongly, relative to the baseline situation. Also there is no significant
change in demand. Calorie supply (as percentage of the demand) in 1993 under
the baseline scenario was 51.24 per cent and this increased to 52.09 per cent as
a result of the policy. This variable will reach 49.97 per cent and 50,08 per cent in
1998 under the two scenarios respectively.

The impact of the population policy on labour usa is also insignificant. The
population reduction policy does nol have any impact on the size of the active
population within the timaframe of the study. New entrants to the labour force were
already determined prior 1o the policy, hence the labour use rale doas not change.
If the impacts were observed for a longer peried, they would be more visible.
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The population policy’s impact on incomes’ share is also negligible. The per capita
income does not improve significantly since income levels do not change.

The population reduction will have an impact on forest land as aggregate fuelwood
demand decreases. The supply and per capita demand remain the same. The
resulis are given in Table 4.40, The population reduction is not large enocugh to
have any significant impact on the fuelwood siluation when both total and forest
lands (Table 4.41) are considered. The same can be observed in the case of timber
(Table 4.42),

The impact on the environment was assessed in terms of the carrying capacity and
load factor. As the carrying capacity of land deteriorates over time (other factors
remaining the same), the environment will also deleriorate.

Under the existing state of technology, the camying capacity of agrcultural land and
the current load factor (i.e., number of aduli-equivalents dependent on cultivable
land) are given in Table 4 43. Relative to the baseline scenario, the impact of the
population reduction policy on agricultural land is negligible. Likewise, the
population reduction policy does not have an appreciable impact in terms of
reducing pressure on land for firewood as well as timber.

Crop Sector: Policy Scenanos and Impacts

Several different policies are examined in the crop sector. The first policy examined
concems imigation development in the district, whereby all potential areas that can
be irrigated are developed. A second policy examined concerns a 25 per cent
increment on the use of fertiliser for paddy, maize, wheat, ocilseeds, and potato
cultivation. The cost incurred by the 25 per cent increment is added to the
production cest, hence the gross margins from crops are the net of this
incremental cost. The third policy scenario combines both irrigation and fertiliser
policies, In addition, the cropping intensity effect of irigation is also allowed for. The
cropping intensity effect is introduced in the following manner. The additional area
that is brought under irrigation is assumed to be under potato cullivation. All other
cropping intensity effects that can occur during the non-potato season are held
constant to simplify matters. Finally, price alleration policies (+ and - 10%) are
separately examined.

impact on the Food Secfor

The potential land that can be imigated in Sindhu was estimated to be 12,276 ha by
the LEMP. Under the imigation policy, it was assumed that this land area would be
brought under irrigation in 1993, In 1990 only about one-third of the potential area
was under irigation by a significant amount (Table 4.44). Under the baseline
scenano all crops except ocilseeds had negalive growth rates, but under the
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irrigation policy all crops show positive growth trends, although less than ona per
cent. Millet output is mot influenced by the imigation policy. The 25 per cent
incrament in feriliser use increases yield rates significantly, but not as much as the
irrigation policy. The impact of 25 per cent increment in fertiliser use is given in
Table 4.44, First, compared to the baseline results, all crops that use feriliser show
a net increase in yield trends. Under the baseline scenario all crops using fertiliser
showed negative long-term growth with the exceplion of cilseeds. The long term
growth trends (1993-1898) are higher under the feriliser policy than under the
irfigation policy.

A maize price policy intervention was also considerad by allowing the maize price
to alter by 10 per cent. The results are given in Table 4.44. The price policy has the
desired effect on maize supply as reflected by corresponding changes in yield
following changes in prices. The maize price is not assumed to influence the yield
of other crops, hence, other crop yields are not affected. The price impact on maize
output is not as significant as the irrigation impact but the price impact on yield is
higher than the fertiliser policy impact in the year the policy is introduced. However,
following 1993, the price impact on yield is not as strong as the fertiliser impact,

Under the price reduction policy, the maize yield rate declines below the baseling
value (Chart 4.3).

Finally, the impact of a joint policy option combining irrigation, fertiliser policies, and
cropping intensity effect (through increased potato area) was examined, and the
diffarent impacts are given in Table 4.44. It can be observed from Table 4.44 that
the joint palicy oplion improves crop yield rates significantly. Under the joint policy
option, the vield rate of paddy, for example, is 2,484kg/ha in 1993, which is 5.7 per
cenl, and 19.7 par cent higher respectively than undar the irfigation, fertiliser, and
baseline scenarios. The registered long-term growth is 1.73 per cent par annum.
The yield rates for other crops under the joint policy are also given in Table 4.44,

The food availability situation in Sindhu was found to be alarming, with a large
deficit that is increasing over time. The development of irrigation facilities will have
a significant impact on the per capita food availability situation as highlighted in
Table 4.45, but this impact is not strong enough to fully meet the growing food
demand. Under the fertiliser policy, food availability also increases relative 1o the
baselines scenario, bul the impacts are less pronounced than under irrigation
development, The effects of the price policy on food availability are very similar to
those of the above two policies. Minor differences can be observed in the cereal
and vegetable availability situation (Chart 4.4). Under the joint policy, significant
changes occur in food availability, with vegetable (potato) availability improving
greatly. This effect is primarily caused by cropping intensity.
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Chart 4.3
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Data on the per capita food demand under each policy scenario are given in Table
4 46. The per capita food demand for all food types under the different policy
measures does not change much compared to the baseline situation (Chart 4.5).
Food is a necessity and ils income elasticity of demand is fairly inelastic, i.e., the
food demand does not change proportionately due to changes in income, The effect
of price changes on cereal demand is also not very pronounced since the income
effect is greater than the substilution effect, and cereals account for a large portion
of the food budget share. Table 4.47 highlights the net effects of the different policy
measures on the district's food balance. The small variation in the per capita
demand under different policy scenarios and the greater variation in the per food
availability situation in the district indicate, that the per capita food balance changes
primarily as a resull of food supply policies (Char 4.5).

Despite the relatively larger vanability observed in the food balance siluation under
different policies, food deficils persist under most policies, excluding vegetables
(potatoes). The food balance improves in comparison to the baseline scenario
under all policies, except under the price reduction policy. The smallest deficit
occurs under the joint policy, and potatoes no longer register deficits after 1993,
The surplus contributes 1o increasing the districl's exports.

The impact of the irrigation policy is that the per capita balance does nol change
very much compared to the baseline situation wunder the imigation policy as
highlighted in Table 4.47. The deficit problem faced by the household in the
baseline situation is 50 serious that the increments under the irrigation and the
fertiliser policy do not improve the food supply situation (see supply as % of
demand) in Sindhu and do not render the district self sufficient in food. It should be
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noled thal, as under the imigation pelicy, the increment in food preduction increases
household incomes and also induces further consumption, thereby decreasing
deficit by a small amount only.

Chart 4.4
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The calorie situation was assessed in this section by taking into account the total
food availability discussed above, as well as the calonie requirements of the adult
population, Only cereal grains and potatoes were considered while determining the
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calorie availability. The calorie requirement is independent of income and prices.
&5 a result, this section addresses the issue of whather the district is self-sufficient
in food, given that an adult requires 2,410 calories per day. The population was
converied into adult equivalent units. Under the baseline scenario, the ability of
Sindhu to meet the calorie requirements from its own food production is only about
S0 per cent (Table 4.48). The situation deteriorates marginally over time. Under the
price policy scenario, the situation does nol change. Under the other policy
scenario, the district's capacity for self-sufficiency in food improves, but it is the joint
policy that has the mosi positive effect. Under the joint policy, the situation
improves from 51 per cent self-sufficiency in 1993 (under the baseline scenario) to
over 90 per cent in the same year.

Impact on Trade

Each policy affects the trade sector in different ways. The irmigation policy influences
the trade seclor in two different ways. Firstly, as food production improves, the net
imports decline in terms of value. The decline in the quantity of imporis is reflected
in the reduction in the per capita deficit discussed above. Secondly, as food
production increases, real per capita income also increases, resulting in an
increased demand for non-food imports. The results are given in Table 4.49 and
Charl 4.6,

The per capita value of food imports in the baseline situation will be Rs 297 in 1954,
and the annual growth rate will be 6.49 per cenl. The irrigation policy will cause a
decline in the per capila value of food importls in 1984 1o Rs 151, and this value
declines rapidly over time. As a result of the lagged effects, the impact on trade can
be observed only in 1994,

The impact on non-food imports is also given in Table 4.49. The irrigation policy
increases the per capila income which in turn effects the growth of the non-food
import demand. The resulls indicate that the per capita value of non-food imports
increases marginally under the different policy situation compared to the baseline
scanaria, but the impact is nol as strong as in the case of food imports. The par
capila non-food imports have an annual growth rate of 0.21 per cent compared to
the baseline growth rate of 0.19 per cent.

The irrigation policy also affects both the food and non-food trade. The impact of
the imigation policy on the food Irade is more profound than on the non-feod trade
when the results are compared with the baseline or the irrigation policy scenarios.
The value of food imports under the irrigation policy is grealer than under the
baseline scenario but smaller than under the irrigation policy action from 1994, The
per capita food import values in all the other policy scenarios examined above were
negative, although they were positive under this policy indicating net exports. The
resulls are given in Table 4 49,
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Chart 4.6
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The joint policy affects the non-food sector also (Table 4.49). The non-food sector
is almost tolally import driven. In 1993, the per capita value of non-food impons was
Rs 991 under the baseline scenario, and this increased to Rs 1,022 (30% increass)
under this policy. This value will reach Rs 1,033 in 1988 compared to Rs 1,001
under the baseline scenario. The effects of the price policy on trade were not
significani.

The cropping inlensity impact can be observed under the joint policy scenario.
When additional areas are brought under imigation, the crepping intensity of the
districl will increase by about 37 per ceni compared to the baseling scenario.
Irrigation facilities will enable the cultivation of additional areas during the non-
potato season. The increased cropping intensity will improve the labour use
situation in the district.

impact on Labour Use

The labour use situation in the district under the baseline scenario indicated that,
at prasent, about 60 per cent of the labour is fully used. The high underutilisation
rate for labour is partially due to the fact that participation rates were not taken into
account, and only the active population was considered while estimating the labour
supply. Even if the participalion rates are taken imlo accouni, there will still be
substantial underutilisation of labour in the district, and this is mainly the result of
the districl’s economic condition.
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The labour use rate changes only under the joint policy. Under the joint policy, the
cropping intensity impact resulls in a net increase in labour use in the district. It
increases o 64 per cent in 1993 from 60 per cent under the basaline scenario. Over
time, however, it will decrease to 63 per cent in 1998, It should ba pointed out that,
under the irmigation policy, substantial, short-term employment opporfunities can
also be generated locally as labour will be required to build irigation infrastructures,
but this is difficult to account for in the present exercise.

Impact on Income

All the policies examined above affect income. Data on real income are given in
Table 4.50 and on income shares in Table 4.51. The irigation policy has a major
impact on income. Obviously, the income contribution of the crop seclor improves,
and this is shown in Table 4.51.

Under the baseline scenano, the real per capita income for 1993 is Rs 971 and will
increase by only 0.5 per cent to reach Rs 1,011 in 1988 (Chart 4.7).
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The imigation policy affects income levels as the total production of cereal grains,
potatoes, and ocilseeds increases (Tables 4.50 and 4.51). The real per capita
income in 1993 increases by about three per cent compared to lhe baseline
scenario. In 1988, the per capita income under this policy scenario will be about 10
per cent higher than under the baseline scenario. Under the baseline scenario, the
long-term growth (1893-1998) in real per capita income is 0.50 per cent, whereas
under the fertiliser policy scenario, this growth impact of the maize price policy is
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confined to crop income, The increased price policy affects crop income, and, under
this policy, crop income is higher than under the price reduction paolicy.

The joint policy affects per capita real income as well as the income shares
accruing from different sources. The per capita real income for 1993 under the
baseline situation is Rs 971, and, under the joint policy, it increases to Rs 2,183
(125% increase). By 1998 the per capita real income will increase (o Rs 2 344
compared o the baseline income of Rs 1,011 (132% increase). The long-term
growth in real per capita income under the baseline scenario is 0.5 per cent per
annum and under the joint policy this growth rale increases 1o 1.44 per cant.

It should be noted that per capita income eslimates tum out 1o be lower than the
per capita value of imports. In this study, it was not possible to take into account all
the income sources of households. A comparison with the Mulipurpose Household
Budget Survey information provides insight into sources that were not taken into
account, For instance, cash incomes from remittance, rent, pensions, elc are
sources which were not accounted for in the present exercise.

Mast of the income in kind and cash were, however, accounted for. The resulting
discrepancy in per capita income between the current and NRE estimales is in the
arder of 20 per cent, with the curreni eslimate being lower. All expenditures were
accounted for (in aggregate form), since NRE estimates were used. This is one
reason for the observed discrepancy between the per capita income and per capita
value of trade. Second, the per capita value of trade is in terms of money, whereas
the income is in real lerms. If the per capila value of trade is converted in to real
lerms, the discrepancy will be considerably reduced,

Matural Resources: Policy Scenarios and Impacts

The impacts of different policies on the nalural resource seclor are examined in this
saclion. Two sets of policy interventions, mainly concerning both demand and
supply aspects of the natural resource sector, parlicularly forests, have been
considered. While the demand policy refers 1o a 10 per cent reduction in the per
capita consumption of fuelwood, the supply policy involves improved managament
of the existing accessible forests in the mid-mountain region of the district. The
effects of these two policies on demand and supply of fuelwood, fodder, and timber
have been evaluated independently, as well as jointly, against the baseline
sCenario.

impact on Fuelwood

Linder the baseline scenaro, the total supply of fuetwood from different sources is
estimated 1o meet about 73 per cent of the demand in 1993, and this balance is
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projecled to decline al the rate of 1.88 per cent per annum. In the case of the
demand pelicy, about 82 per cent of the fuelwood demand is expected (o be met
in 1993, although the balance under this policy deterorates over lima in the same
manner as in the baseline situation (Table 4,52). llis interesting to note that the
demand policy also enhances the fuelwood supply, mainkly due to the net decline
in the magnitude of per capita need which resulls in less deforestation, A decline
in deforestation implies that accessible foresis are deforested to a lesser extent,
thereby increasing the fuelwood supply. This is the reasocn why the total supply of
fuelwood under the demand policy decreases at a lower rate than in the basaline
situation,

The supply policy, focussing on improved management, involves significant
increment in wood yield beyond 1988, which is not within the limited time frame (5
years) considered in the model. Stated differently, the incremental biomass yield
from improved management extends beyond 1998, which is beyond the time frame
of the presenl exercize, Basides, the limited contribution of foresis 1o the lotal
fuelwood supply (20%) is another reason why the effect of this policy is nol as
apparent as in the case of the demand pelicy. As is evident from Table 4.52, the
fuebvood balance does not change much as a result of this policy. The joint effect
of the policy on fuelwood balance is also given in Table 4.52. The joint effect on
fuelwood balance is similar to thal of the demand policy. This also implies that
benefits from improved forest management, especially in the initial five-year period,
are not significant anough to improve the supply situation (Chart 4.8). Table 4,53
presents the impact on fuelwood when only forests are considered lo be the source
of fuelwood.

Chart 4.8
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Impact on Fodder

Cumently about 23 per cent of the (otal fodder supply in the district is estimated o
come from forests and the remaining from shrub and grazing lands, adjacent NCI,
and private lands. When all the accessible forests in the mid-mountains are brought
under improved management, the total fodder supply from forests increases by over
two and a half-fold in 1993, In other words, the contribution of forests to the total
fodder supply is estimaled to reach 44 per cent as a result of the improved
managemenl policy, compared to 23 per cent under the baseline scenario. The total
fodder supply from all sources at present exceeds the demand by a little over four
per cent (i.e., 104.2%), and this siluaticn is projected lo remain fairly constant under
the baseline scenario (Table 4.52). Under the improved management policy, the
fodder availability in the district is expected to improve further as a result of the
incremental fodder yield. For example, the fodder supply as a perceniage of
demand increases from 104 per cent under the baseline scenario o 144 under the
supply policy. Despite the improvement in fodder supply as a result of this policy,
the excess supply declines over time at the rate of 2.2 per cent, and, by the year
1998, the fodder supply as a percentage of fodder demand is projected to reach
129 per cent.

The demand curailment policy also increases the fodder supply due to the
protection of accessible forests which would otherwise have been over-harvested
to meet the fuehwood deficit. But the resull indicates thal the effect of the demand
policy on fodder balance is not very different from the baseline scenario. As a
result, the overall fodder balance situation does not improve much under the supply
policy, even when both policies are infroduced joinily (Chart 4.9). The impacis of the
policy oplions on fodder, when only forests are considered as the sole supplier, are
highlighted in Table 4 53.

impact on Timber

Timber deficit in Sindhupalchok is more pronounced than either fuelwood and
fodder deficits. Currently, abouwt 55 per cent of the demand is estimated to be met
from the total timber supply in the district under the baseline scenario, and this
worsens over time with the decline in accessible forests. Under the demand
curtailment policy, the timber balance situation improves slightly as less accessible
forest areas need to be deforested to meet tha deficit (Table 4.52). The supply
policy also affects timber supply, but the effect is apparent only after 15 years or
50, and it cannot be considerad in the present exercise given the limited time frame
considerad in the model. The joint demand and supply policies would have a much
stronger combined impact on the timber balance, if the increment timber yield over
the full gestation period of forests under improved management was taken inlo
account (Char 4.10),
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Chart 4.9
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Environment and Carrying Capacity

As mentioned earlier, the environmental quality depends, to a greal exlent, upon
the nature and magnitude of the relationship between population and land
resources in a given geographical area. The direction and magnitude of inter-class
land transfers that have taken place in the district along with the deforestation rate
have grave envionmental implications, This section attempis to examine the
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effects of different policies on the environment in terms of the carrying capacity of
land resources and associated demand pressure on these resources. The impacts
of different palicies on some selected indicators of sustainability, such as changing
pressure on the natural resource base, forest-cultivated land ratio, and
deforestation can be judged from the results presented in Table 4.53,

Prassure on the Resource Base

Under the current trend of population growih, the pressure on the natural resource
base, as well as the environmeni, results primarily in the natural resource deficit
which, in tum, leads to deforestation and land use changeas. Since the population
increases at a faster rate than the cultivaled area, the population density per
cultivated land gradually increases over the pericd and the pressura on cullivated
land does not decrease significantly even after the policy intervention.

Similarly, the pressure on accessible forest lands will continue to grow over the
projected period under all policy scenarics, because the accessible forests
decrease al a faster rale than the population growth. In comparison to the baseline
scenafio, the population density per hectare of forest land under the demand palicy
is projecited lo grow al a relatively lower rate (2.3%) than under the supply policy
{2.6%). The livestock density per hectare of forest area increases, while the
livesiock pressure on cultivated and grazing lands decreases under all policy
scanarnios (Table 4.54),

The forest-cultivated land ratio in Sindhupalchok shows a declining trend over time
and is fairly below the optimum lavel as described in the previous chapter. But, the
rate of declining in this ratio is much lower (1.79%) under the demand policy than
under the supply policy (-2.08%). This implies that the demand reduction policy
results in lesser deforestation of accessible forests than the supply policy.

The ratio between shrubland and forest land is often used as an indicator of forest
degradation, particularly since deforestation in most hill regions of Nepal has
resuited in forests being converted to shrublands. The ratio between shrubland and
forest land increases over time under all policy interventions, but this ratio is
expecied to grow at a slightly lower rate (2.91%) under the demand policy than
under the supply policy (3.44%).

The manner in which deforestation takes place annually and its estimation on the
basis of the model have akready been described in the previous section, Table 4.55
shows the magnitude and trend of the deforested area estimated by means of a
simulation exercise under different policy scenarics, Under the baseline scenario,
the deforested area in the district as a whole is projected fo increase from G687
hectares in 1993 to 855 hectares in 1998, at the rale of 4.63 per cent per annum.
In the mid-mountain region, it is projected to increase from 861 hectares in 1993 to
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1,005 hectares in 1998 at the rate of 3.2 per cenl per annum (Chart 4.11),
Deforestation takes place mainly in the mid-mountain region of the district, given
the current state of fuelwood deficit in this belt. The results indicate that the

magnitude of deforestation under the demand policy is relatively lower than under
the supply policy. It should, however, be noted that the rate of deforestation under

the demand pelicy increases at a much faster rate (4.9%) than under the supply
policy (3.4%).

Chart 4.11
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Carrying Capacity

Eood The impacts of different policies on the camying capacity of crop lands to meet
the calorie requirements are given in Table 4 56. The results indicate that the
irrigation policy has a strenger impact on improving the carrying capacity of crop
land than the fertiliser policy. VWhile the demand pressure on a hectare of crop land
remains unchanged under all policy interventions, the crop land capacity to sustain
the population in terms of calorie requirements is estimated to be 6.16 persons per
hectare of crop land under the imigation palicy compared to 5.6 persons per heclare
under the fertiliser policy in 1998, It is, however, interesting to note that, although
the impact of the irmigation policy on the calorie requirement is much strenger than
the fertiliser policy, the per hectare supply of calories under the former policy
increases at a slower rate (0.4%) than under the latter policy (1.02%).

When both these policies, along with the potato promotion policy, are
simultaneously introduced, the carrying capacity of cropland in terms of sustaining
the population is expected to increase to 7.15 persons per hectare compared fo
5.43 persons per hectlare under the baseline scenario. The demand pressure per
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hectare of crop land also decreases as a result of this policy, due to the increased
area under crops (i.e., potatoes). Consequently, the crop land capacity (o meet the
calorie requirements of the population increases to 93 per cenl due to this
combined policy, compared to 51 per cent under the baseline scenario (as already
pointed out above). The results further indicate that the carrying capacity of crop
land increases at a faster rate (1.02%) under this combined policy than the per
hectare demand préssure (0.64%). Table 4.55 also shows the effect of the price
policy on the carrying capacity of crop land 1o meat the calorie requirements. The
results indicate that the 10 per cent change in the maize price will have a marginal
effect on the carrying capacity compared o the baseline scenario,

Fuelwood Table 4.57 presents the impacts of different policies on the carrying
capacity of land in terms of fuehwood, The camying capacity of aggregate land in
tarms of fuelwood is estimated to be 2.21 persons per hectare of land, whereas the
current demand pressure (i.e., load) is 1.78 persons per heclare under the baseling
scenario. The per hectare supply of fuelwood is declining at the rate of 1.31 per
cent per annum while the load factor is increasing ai the rate of 0.58 par cent per
annum,

The impact of the supply policy on the carrying capacity is, however, not very
pronounced due to the reason staled eardier. Even if the accessible forests in the
mikd-mountain region are brought under improved management, the flow of benefits
are visible only in later years and are not captured by the model. This could be the
reason why the impact of the combined policy does not differ much from the resulls
of the demand policy.

To gain a better understanding of the relative influence of policies, the carrying
capacity of forest land was also estimated. The extent to which the natural resource
policy affects biomass supply depends considerably upon the relative contribution
of forasts o the total fuelwood and fodder supply under the baseline scenario. If the
district's fuelwood demand was mel from forests only, the fuelvood supply from
forests should meet about 70 par cent of the district's fuslwood demand, and this
would detenorate over time at a rate of 1.94 per cent per annum in the baseline
situation. Under the demand management policy, the estimated camying capacity
of forest land to meel the fuelwood demand increases by 10 per cent (i.e., 77%
compared to 63% under the baseline scenario). The estimated carrying capacity of
forest land under the demand reduction policy is 12.5 persons per heclare for 1993,
whereas the demand pressure (i.e., load) is 16.2 persons per hectare, the load
being aboul 30 per cent higher than the carrying capacity. Although the impact of
the supply management policy on the carrying capacity of forest land is not very
different to the baseline situation, the long-term trend in per hectare supply of
fuehwood from forests is more susiainable. This is because, compared 1o other
policies, the carrying capacity of forests under this policy improves over lime. The
details are given in Table 4,58,
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Fodder The extent to which the carrying capacity of land resources in terms of
fodder is influenced by both demand and supply policies also depends on tha
relative share of forests in the total fodder supply in the district. As a result, the
carrying capacities of both aggregate land and forests were estimated, and the
impacis of policy alternatives were assessed. The results are given in Table 4.59.
As can be observed from the Table, under the baseline scenario the capacity of all
land resources to support the existing livestock population in the district is 1.27 LSU
per hectare in 1993, whereas the current pressure is only 1.22 LSU per hectare.
This implies that the camying capacity of land is about four per cent higher than the
load, indicating that the carrying capacity of aggregate land in terms of fodder is
reasonable, Whan all the accessible forasis in the mid-mountain region of the
district are brought under improved management, the carrying capacity of land
increases to 1.76 LSU per hectare compared to 1.27 LSU per hectare under tha
baseline scenario in 1993, The carrying capacity of land under this policy is,
therefore, about 44 per cent higher than the fodder demand pressure on per
hectare of land, The demand palicy also affects the fodder supply through changes
in accessible forest area, as described earlier, but the effect of this policy on the
carrying capacity of land is marginal, given the limited contribution of forests to the
total fodder supply.

Considering that the total fodder requirement of the district is to be met from forests
alone, forests can meel only 24 per cent of the fodder demand under the baseline
scenario. Under an improved forest management policy, the capacity of forest land
to support the livestock population is estimated to be about 2,16 LSU per hectare,
which is aboul 64 per cent of the demand (Table 4.60). But as the load per hectare
increases al a faster rate (3.85%) than the carrying capacity (1.77%), the capacity
of forest land to meet the fodder requirement declines over time at the rate of 5.24
per cant under this policy. Table 4 60 also shows the impacts of the combined
policy on the carrying capacity of forest land, and these are not very diffarent from
these of the supply policy, mainly because of the marginal impact of the demand
management policy on fodder supply.

Timber The impacts of different policies on the carrying capacity of forest land in
terms of timber are given in Table 4.61. The resulls indicate that the carrying
capacity of forest land to meet the timber demand remains more or less unchanged
under the policy interventions. This is primarily because of the fact that the marginal
increase in per hectare timber supply under the policy intervention results primarily
fram an increase in the accessible forest area, rather than from an improvement in
the timber yield. While timber yield also increases as a result of improved forest
management, this is not reflected within the timeframe covered by the model.
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Conclusion

The economic and environmental canditions of Sindhupalchok district are already
serious and are deteriorating rapidly.The results discussed indicale that the
population reduction policy does not appear fo have a significant impact on the
food, natural resource, and environmental seclors of Sindhu district within the time
frame of the model (6 years). It is precisely because the timeframe is shor that all
the impacts could be captured by the model. Population reduction policies, even as
instantaneous as those in the model, do not manifest all the impacts within a short
period of six years. Over a much longer period, the size and compasition of the
population will change, and the impacts will become more and more proncunced.
What should be noted is that, if the population can be reduced to fifty per cant from
the current level of growth within five to six years as envisaged in the Eighth Five
Year Plan, this will have a cumulative impact over time. Over several decades, this
policy will most likely have very positive impacts on the food and natural resource
seclors as well as on the environmeni.

Examination of some policies related to the crop sector reveals that limited scope
exists, within the present stale of technology, to improve the economic situation of
the district, The strongest positive impact was exerted by the combined policy
action of irrigation development, greater application of chemical feriliser, and
increased cropping intensity. When the above policies were examined separately,
the impacts were smaller than under the combined policy action. The food situation
in the district also improved considerably under the combined policy action, thus
making this policy more favourable. The impacis of this policy on employment and
income were also more positive.

Under the existing natural resource harvest regime system in the district, which is
already under severe siress, the situation is observed to deteriorate rapidly over
time. Policy options regarding supply as well as demand and the two combined
were examined. The demand palicy, which aims at curtailing fuelwood demand by
10 per cent, had strong positive impacts on the carrying capacily as the load factor
was reduced, but, over time, the impacts were observed to weaken. Population
growth results in increased demand while supply remains unchanged. When the
supply management policy was introduced, the initial impacts were seen to be less
pronounced, but longer-term impacts were observed to be much greater. The
combined policy impact was even more pronounced as it curtailed demand and
increased supply.

Finally, all the pelicy scenarios examined do not suggest that the environmental
condition of the dislrict is sustainable, based on the carrying capacity of land to
meet calorie, fuelwood, timber, and fodder needs. The exercise conducted clearly
reveals that, in order to improve the economic and environmental conditions of
Sindhu, combined policy measures regarding both demand and supply are urgently
raquired in the crop and nalural resaurce sectors.
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Table 4.1: Trends in Area Under Different Crops

Year Paddy Maize Millel Wheat | OQilsseds | Polaloes Total
1975 3900 9500 2500 1202 ] 1725 | 187
1976 3900 8500 2450 13g2 ] 1887 | 15228
1477 900 500 2450 1380 80 1850 | 18170
1578 410 10320 294 1400 100 2470 | 21380
1979 4170 10320 233 1400 1] 2480 | 21380
15880 3200 BEO0 Zrod 2200 50 1750 | 19200
1581 3500 8600 2700 220 50 1600 | 20050
1582 4350 B 2450 2200 100 2700 | 20300
1863 4400 10000 2450 4000 290 2500 | Z3e00
1584 4400 8500 2830 4300 250 2500 | 23870
1985 4300 4500 2854 470 240 2500 | 24160
1986 4350 aroa 2500 4500 260 2510 | 23820
1887 5100 10000 2550 4400 450 2500 | 25030
1988 2170 10040 2600 4300 G50 T80 | 25340
Average 4372 9620 2635 2831 1559 2260 | 21818
Sid. Dav 400 507 173 1384 1T 319 2305
Coall. Var 837 527 B.79 4890 Bd.82 16.7 10.56
Scunce: DFAMS_ 1550,
Table 4.2: Regression Results on Crop Area
Paddy Area= 3507 968+374 6T In(time) F2 =048
(309.74) (110.9)
Maize Areas 0516.60+57 41°In(time) R2 = 0.007
(546.13) (195867)
hllet Areas= 256045+ 41 43" In(time) RZ=0.03
(150.43) (68.23)
Wheat Area= 37.71 + 155237 In{time) R2 =069
(B19.8) (293.73)
Dilseads Area= 3846 + 0.1524%In(tima)
Polaloes Area= 1664 36+331.49in (time) R2=043
£310,7) {111.32)
Mole: Figures in parenthests are standard erors of esbimals
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Table 4.3: Trends in Crop Yield (kg/ha)

Year| Paddy Maize Millet Wheat| OQilzseeds| Potatoes

1976 2113 1842 1120 1180 433 5586
1677 2300 1942 1118 1071 434 5
1978 1726 1747 Bo4 1116 444 549
18979 2002 1600 1072 1200 700 5498
1980 1719 1200 966 1164 667 3500
1981 1821 1600 1000 1200 800 6497
1982 1821 1600 1000 1100 &00 7000
1983 1716 1408 1000 1500 800 7000
1984 1734 1152 1000 1000 640 800
1985 1727 1500 801 1000 640 700
1586 1618 1400 1000 849 6567 55
1987 16832 1474 1088 a1 654 &0
1588 1963 1200 1000 1323 S62 75
1989 2052 1500 1100 1400 646 7500
Avg. Yield 1876 1518 1018 1144 661 7180
Avg. Growth -0.22 -1.96 -0.14 1.25 3.12 2.2

Seimee: DFAMSE 1550

Table 4.4: Fertiliser Sale and Average Sale Per Cropped Area

Year Fertilisar sale (MT) Sale (kg/ha)
1982 1624 80
1883 2080 a8
1984 1852 B2
1985 1607 11
1886 1812 BD
1587 2197 88
19858 1613 od
1988 1613 c
1590 1622 _
1841 1885

Sowce: Agiculiural inputs Conporation
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Table 4.5: Livestock Population and Livesteck Products

1984 1985 1986 1387 1988
Pepulation
Goats 111831 116082 | 120515 118360 | 118763
Cattle 105389 106864 | 108360 107535 | 106728
Buffaloss (femala) 55114 56530 27883 57580 | 57350
Buffaloes (male) 8992 10249 10512 11054 10356
Milch Cows BT4AT a&68 Bag4 B2T4 B200
Pigs 6704 7031 TiT4 7480 7535
Sheep 20871 21533 | 22110 | 21930 | 21754
Park 85 101 106 107 108
Chicken 103550 | 109680 | 118173 | 113629 | 111242
Products [MT)
Mutton 80 a2 B4 83 a2
Buffalo Milk 8e73 210 8440 10328 | 10238
Cow's Milk 3787 2840 3as7 1s17 araa
Chicken 164 174 184 180 176
Buffalo Meat 1778 1824 1871 1858 1851
Goat kMeat 279 290 am 258 297
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Table 4.6: Land Use Changes in Sindhupalchek by Ecological Region

Land use 1978 1979 | 1980| qses| 1ses| fom7| qsem| qses|  19%0
Mid-movntaing B1524 | 81534 | 21524 | BN524 | BN524 | BIS24 | BAS24 | BUS24 | BAS24
Mabural Fonests TTSES | 1740% | AT235 | 16380 | NGRS | 16064 | 15G04 ) 15145 15547
Accessiile Forests 17585 | 17409 | 17235 | 16350 | 16225 | 16064 | 15004 | 15745 | 15587
Change in Forests AT | 74| es|  oam4| 82| 81| A% A%
Shrublands 16T | 16435 | 18502 | 16544 | 17036 | 1TI0T ) RS 76T 1TME
Grasslands wes | 1eez| ama| S| mmo| zied| 2| 2242 2266
Mapped Cukvabion Ad4247 | 44855 | 44347 | 45200 | 45250 | 45290 | 4505 | 45094 | 45841
Adscent NC 15920 | 15138 | 15155 | 1523 | 145258 | 15272 15288 | 15304 | 15320
Gross Cullivaled 20722 | 20757 | 2792 | 20081 | 20004 | 30026 | 30058 | 30000 W
M Within Gre| ST SRR S| wE| SN ¥R s wA
Net Cultrvated 24000 | 20035 | 24070 | 24235 | 24272 | 24304 | 24306 | 24368 | 24400
MM Caicubated BOT40 | BOTIN | BOTZ3 | BOGAO | BOGTZ | BOBEM | BOGSG | BOGAH | BOGAD
High Mountains 102569 | 102569 10569 | 102563 | 1025963 | 102569 | 1024969 | 102569 | 102565
Natural Forests 50055 | 49734 | 45417 | 47875 | &7578 | 47280 | 46987 | 48807 | 46410
Azcossinle Forests LAS | WiTed | 44T | H0S06 | 20606 | 210 | 2000F | 267217 | 28440
Change in Forests 3| me| 02| 20| 298| 293 00| 287
Inaccessible Forests 1TET0 | 1TAT0 | ATETO | ATET0 ) ATOT0 | ATEFO | 4740 1TATG | 1TATO
Shrublands 16791 ] 16931 | 1T110 | TTRET ) 18030 | 1SITE ) 18335 18470 | 1BE14
Grasslands BOGOY B38| B18E) A4NT| B482| &S0G ) BSSO| BSS4 |  BEXT
Mapped Culivaion | 16792 | 15888 | 18954 | 10448 | 10536 | 19624 | 19712 | 19799 | 19666
Adpscant NG| Tgs) TaM | TaEd) TMAT| T4T| TATE| TH0G| TR 7564
Gross Culiveled TI3E3 ] 10657 | 19721 12029 ) 12085 | 12148 ) 12207 | 12265 | 12302
HCH within J4E ) 2046 | WG| 2048 2046 | 2046 MG | 2046 2046
Het Cultrvabed BEAT ) SENT | SETG | 9583 10043 | 002 | 10488 | 10218 | 10278
HM Calculaied 93728 | 93712 | 63695 | 93619 | 03604 | 53560 | 03575 | 93560 | 93548
Resicual GTO| AT | STXA) 9840 | 9825 | SE40) 9854 9850 3641
Total

Forasts BETEO | BE283 | BGYEE | B3406 | B2043 | S24B4 | B203M | E1581 ) 811N
Bcceiiile Forests 45670 | 49174 | ABEEZT | G266 | ASH2D | 45305 ) 4001 | 40472 ) 42007
Sirublands JAGEE | JRB16 | MGO0EZ | G235 | MGAET | JETIE ) 26043 ) ITET | ITEN
Grasslands TATSE | 11831 | 19504 ) 12287 | 12333 | 100 ) 12468 | 12536 ) 12802
Adgcent NCI 22319 | 22360 | 22418 | 22656 | 22703 | 22748 | 22704 | 22830 | Z2m43
NCIG Tres| Tres | TTes| Tres| 7ves| Tves| 7Tres| 7TveR| 776
Net Cultivated 33817 | 33016 | 4015 | 34802 | 34584 | 34478 | 76T | I4EST | 34348
Resadual {ncluding) 51088 | 51113 | 50037 | 59257 | 51260 | 51303 ) 51325 | 51348 513N
Sindhu Tedal 2480596 | 2EB096 | J48095 | 248096 | 248096 | J45096 | 248096 | 248006 | J4B096
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Table 4.7: Summary of Plantation Activities in Sindhupalchok

Year HMG PF PPF Total
1975 &0 - - 80
1676 166 - = 166
1977 400 = = 400
1878 220 = i 220
1878 T8 - - 78
1980 100 - - 100
1981 B3 - - 83
1882 201.2 1808 - gz
1983 3275 145.9 18.5 49318
1584 3306 2232 227 636.5
1885 436,59 33437 254 786,36
1886 459.07 3gz.01 o7 B41.85
1387 334,78 533.9 16 1070.28
1588 546.0 558.7 41.38 1046.15
1988 BT2.7T 81.14 13.68 B67.59
18950 487.0 385.1 - BE2A
Tatal 538051 28 125.03 845183
Source: Sindhupalchok Distrizt Resource Infoimation amd Forest Mansgemant Scheme: DFO
Sindhispalchok

Table 4.8: Forecasted Product and Factor Prices (Ra/kg)

Products & Factors 154 1oa2| 1583 1984 10o5( 1996) 4997! 1008 |Growth
Products

Paddy 76| 736 803 875| 954 1038| 1133 1235 899
Whaat G89) 735 7e4| 835| 891 8s50| 10.13( 1080) 682
Maize gsel 705| 7ss| Bl aro| s3a| twor| w073 T4
Kkt 695| 758 san| o9o7| so1|t0m2| 11ma| 1292 928
Mustard Seeds 1708 1297 2108| 2338| 25905(2881| 88| 3551 M
Patatoes s28| s70| 64| ee2| 74 70| 830 8ss] 7a2
Musion S687| 6328| TO41| 7| B7AT| 9700|0783 ) 12000 1127
Chicken 6005| 6552| 7237 To4s| evze|e575| 10541 1953a| a78
Bulfaloes 2637| 2040| 3277 3654| 4073[ 4541 5057 S6.44| 1148
Park 26| MIT| W57 41.19] 4516|4851 5428 S051| 954
Milk (Rl ) Bas) 978 1065( 1180 1283[1376| 1498( 1631] &80
| Mstard O (RelLit) soo1| 6837| 73s53| B145) 2023|5996) 11074 | 12268 | 1078
Ghes (RslLit) 10826 11887 | 13052 | 14331 | 157a5 7278 | 189.71 | 20830 980
Wool B025| B587| 9188| 9834 ma'.nFmss 12043 | 12886 700
Coreal Grain Price 61| 72| 77| s83s| o903 97d]| 1048| 1@ T2
Oils and Fats Price 7eTa| B523| 9264) 10056) 109.21 11870 12014 | 14065 8.6
Agoregate Meal Pris 3428| 3882| 4320) <808 5350[5053) e624) 730 1428
Eactors '

Fertirser price (Rafkg) 48| 458 490| s524| 581 soo| s42| 687) 700
Wage Rato (Ria/day) 3352| 3587 3838| 4106] 4354|4701 5031 sama| 700
Bullocks (Raipar days) 2582| 2868) 3070| 3285| 3515|3761 4024 4306 700

ME| DISCUSSION PAFER NO. 85/ 121



Table 4.9: Forecasted Area under Different Crops (hectares)

_dow1) 1993 1953) 1904) 1998|1496 _'I‘H'_TJE
Paddy §164)| G5216| 5238 S258| S277| 5286 S313) 5330
ke 10044 | 10047 | 10051 | 10058| 10057 10053 | 10063 10065
Ml 20602 2906) Q607 09| 2612 /14| 16| 2617
Wimeat 4400 4454  ASET| S0ET( AT4B| 48z2) i -lmr
Cilsamds T M5 16 1038 NTT| 1240) 50| 1TH
Polatoes 01| 28220  2e4l| 2658| 2ETS| 2602 2TOT| TR
Tolal Crapped Area I35ET| 26709 BEOIT| 26I04| HGS4S| 26823 IMIZ) ITAT
Total Cultivated Land 15238 | 15264| 15280 15312| 15334 | 15355 15075 | 15304
Area Under Frigalion A405| 4408 45BR| 467D 4TT3| 4868 406G| SDES
Tiodal Farfiliver Sabe in Districl 1953| 1986 2000 2054 2088) 2124] 2160) 2196

Table 4.10: Forecasted Yield Rates of Different Crops (kg'ha)

Craps 1901 | 19%2 | 1593 1904 | 1995 | 1986 | 1587 | 1998 | Growth
Paddy 2075 | 2067 | 2067 2067 | 2067 | 2067 | 2066 | 2066 005

Maize 1478 | 1473 | 1473 1473 | 1473 1473 | 1473 | 1473 .04
Whaat 1263 | 1235 | 125 1226 | 1285 | 1225 | 1225 | 1235 .44,
Ml 1007 1005 | 1005 1005 | 1005 | 1005 | 1005 | 1005 0.02

Qisseds 641 665 665 665 065 665 | 665 | 665 0.09
Polaloss TI82 | TiTd | TiM4 TIP3 | mMi7d | MTalmMma | mrs | 002

Table 4.11: Forecasted Changes in Crop Production (MT)

Crops 1991) 1992 1933] 198d4) 1505) 1996] 1947 1898] Growth

Paddy 10780 10782 10826 10867 10506| 10944) 10878 19092 0.3
Maize 14340 14804( 14208 14812] 14816( 14620 14823| 14826 001
Whaeat 5559 5506) S5614| &717| S5814) 5007 5855 6079 13
Milat 2621 W19 26| 26X XI5 62T 2629 X)) 0.06
Dissads 430 542 610) &80 783 aa1 1017 1164 1350
Polaloes | 165885 18807| 18042 15070) 18182 16307 19417) 19522 0.63
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Table 4,12: Forecasted Revenue, Costs, and Gross Margins Per Hectare of
Cultivated Land under Different Crops (Rs/ha)

ﬂl‘ﬂpl 1991 1992 1993 19454 1995] 1996 1557 1558 Gmwﬂ'll
Revenue
Paddy 1488) 1588| 1r25| 1874 2036| 213 2406 2616 861
Maize 1027] 108s| 1170 1251 1337 430( 1528) 1636 6.8
‘Whizat G191 941| 10000| 10064 19.32] 1204 1284 1353 5
bhibat T40| &4 BTS 852 1036) 1128 1228 1338 B
Cuispeds 1128 1281 1400 1554 1726 1916 M3 2381 11.11
Potatossy 785 4087 4406 4TH 5132 S523| 5854 6420 T
Cosl
Paddy §7al 1047 1121 1200| 1285) 1375 1472 1576 T
bbuze T.16| 766 B20 BIF| 93| 1004) 1074 11.48 &
Whisal GBE| T731s| THE B4AD| BSE| 860| 1027 10.98 691
Bdifat B15| G58| TO4 T54( 807| EB64) 025 841 T
Crispeds 433 465 499 535 S5M4| 616 661 708 T
Polatoes 1484 1582 17407 1832 1865 2108 2262 24327 T
Par Haclare
Grass Margin
Paddy 4856 540G| BOAT BT36| T7515| B381| 9337 10402 113
Maze | 3285|3502 ITI5| J98T| 4259 4551 4557 B
Wheat TEI5| 2586|2145 ST 23| MaE| AP Py i
Blled 1257 1460 1703 1978 | 2230| 68| A0 a7 15,
Dilsiads 6956 To84| G015 10184 11518| VEIAT| 14658| 18514 131
Potatosy 23113 24951| 26588 ( 29189 MJ1580) 34141 36521 35926 Bl
Table 4.13: Forecasted Livestock Population
Livestock Type 1989) 1983 1993] 1984| 1995) 1996] 1947 1998 Growth
Caitle {0GE3E | 106547 | 107044 | 107142 | 107233 ) 107318 | 107355 | 107462 | 008
Milch Cowa 444404 44488 | 44520| 24571 44800 S4544| 446TE| 44704 OD0S
Bulkacks G302 62454 | B2514| G25T1) E2624| GX574| E2T19| 62758 004
Buffaio-lolal ST418)| S57485| 57543| 57611 STesa) S57722| STT70| S7813] 010
Milch Buftaloes 111'54| 11267 11280 19282 11303 19344] 11323) 11331 Q.10
Sheep 21918| 21538 21853| 21976| 21904| 22010| 22025| 22037| oo8
Goalas 119951 120071 | V017 | 120208 | 120402 | 120488 | 120585 ) 120661 0.08
Pigs TE2B| BOE3| &3I0S| ASS4| BA10| GOTS| 94T 52T A0
Chicken 114579 118017 | 121557 | 125204 | 128560 132825 125814 140918 2.00
Tatal L5U 136400 136634 | 128773 136905 | 137030 ] 137145 137248] 137335| 0.09
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Table 4.14: Forecasted Annual Production and Growth in Livestock Products {MT)

Livestock Typs 1951 1962) 199%| 1904|1955 1096) 1997 1958 | Growth
Cow's Mk 4320 4333| 43370 4341 4M5 4348 435 4354 0.0
Bul lk 2145 4T 2150| 252 254 2156 21158 60| 010
Ghes B4 &4 &4 B4 &4 85 85 85| 008
et blk Supphy 4552 | 4536) 4541| 4545) 4550 4553 4557 4560 009
Buffalo Mead 152341 152519 1525 50 | 1528 53153007 | 1531 4% 1532 77| 1533 58 010
Gaat meat & Mutica 47883 | 42976 4X6T| 43006 420430 43077 43108 43134 a,
Chicken Meal 15124 155.78) 160.46| 165.27[ 17023 175.33) 18050 1850 |
Pork T358| TR9| TROG| B041| 8287 E5.30| &7.ES 5050 300
Aggregais Meat Availsbly Fﬂ'?.ﬂ]’ 218602 ;&m 204 2T (2211564 | 222 B9 A0) BT 042
Wool Production (kg) 9647 59 [9656 48 |0655.06 [9673 24 |9680.93 | 9688.04 [3594.45| 9700.04| 0.08
Table 4.15: Forecasted Cost and Returns from Livestock (Refanimal)
Livestock Type 1981 | 1992 1593 1954 1995 1998 1947 1958
Buffaloes 280 300 I 343 358 353 421 450
Shoap and Goals 35 102 109 T 125 134 143 153
Pigs 143 153 164 175 187 201 215 230
Chicken 14 15 18 17 18 i 2 |
Mikch Cows 421 | 450 482 515 551 ] B31 675
Milch Buffaloes 668 | TI5 765 a14 BTG aar 1003 1073
Calile axciuding Mich Cows 336 360 55 412 241 472 505 S40
Talal Cost (Rs'000) (65458 191619 | 98225 (105305 (112832 121022 | 128730 |130056
Tolal Gross Margin From ThaN TH 101702 114847 129577 (146076 | 184547 |1B5215
Livashock
Table 4.16: Farecasted Per Capita Food Supply {kgladult)
Food (edible | 1991| 1992| 1933 1994 1995] 1996| 1997|1998 Gmwth]
farm) |
CorealGrains | 77.62]| 76.59| 7620| 7581| 75.41| 75.01| 7460|7419 -0.64
Meat i T ¥ 7 T T T T -0.51
Milk 14 14 14 14 14 14 14 13 -0.84
Oils and Fats 1 1 1 1 1 1 1 1 B.35
HaEglahlas 46 45 46 45 45 46 46 45 -0.31
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Table 4.17: Forecasted Per Capita Food Demand (kg/adult)

MEI ISCUSSION PAPER NO. 85/5

| Sources 1991 1992 1995 1998
| Forests 58 57 55 53
Adjacent NCI 14 14 14 15
Farmland 1 1 1 1
Shrub & Grasslands 22 23 24 26
Othars 5 5 1] 5]
Tolal % 100 100 10 100
Tatal fgdl} 116,481 115,483 112 344 108 888

Feod (adiable 1991 1962 1593 1504 15865 1856 1587 1998 Growth
formj
Caraal Grane 12866 128.16 | 128.4% 12856 | 12864 [ 12873 |128.81 | 12880 .03
Vegolables 2244 2101 | 2132 2140 | 2148 | 2156 | 2183 | 2172 .45
M 1.3 03 110 312 13 3,15 ) a.19 053
bilk; 2051 19.32 1553 16,58 1664 18,70 19.76 1982 .45
Dz and Fats 217 207 208 208 210 210 211 2.1 .41
Table 4.18: Forecasted Per Capita Food Balance Situation (kgladult)
Food {adible 1591 16482 1853 1554 1825 1696 1547 1558 | Growth
ferrm)
Caraal Graing | 2105 | 5157 | 5228 H275 | 5323 | -B3T2 | 5421 | 4T 0,54
Vogelables | 2391 | 2518 | 2475 2455 | 2434 | 2411 | 2388 | 63 .18
Khaat 355 379 g8 363 | 358 | 353 348 343 .50
Wik £23 | 518 -550 S67 | 584 | £01 | £18 | B36 0.2
Qils and Fals -1.49 .35 =1.31 =1 76 -1 18 -1.12 =103 .52 BB
Table 4.19: Forecasted Change in Land Use {%)
Land Use 1991 1952 19495 1998
Forests 24 24 23 22
Shrublands 15 15 15 16
Grasslands 4 4 5 5
Adjacent NC| 8 9 9 10
Net Cultivatad 14 14 14 15
Residual 34 34 34 32 |
Total % 100 100 100 100
Total (ha) 248,096 248,096 248,006 | 248096

Table 4.20: Fuelwood Share of Different Sources and Total Annual Supply (%)
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Table 4.21: Forecasted Fuelwood Supply from Different Sources
{air dry tonnes {adt})

Sources 1991| 1982| 1963| 1994| 1995| 1ese| 1sa7 1-El|3rﬂ1.h
Sindhu Total

Fonests. Hardwood 46732| 45433 44001| 42704| 41272) 367o4| 3m270| 38698
Conifarous 3083| 3976 3968| 3950| 230s1| asd2| 3o aem
Mixed 16732| 16721| 18710| 16698| 16636 18673| 16860| 18845
Shrublands 24000| 25238 25488| 25744| 26011| 26288| 26575| 26873
Grazinglands 1102] 1114 1128) 1139] 1153 1166|1181 1185
Adjacent NC| 15843| 15898| 15956 16015| 16076| +6140| 18205| 122
Cultivated Area 1219] 1225] 1231| 1237| 1243] 1249 1286 1263
Total Supply 196461 | 115483 | 114471 113425 | 112344 | 191227 | 110075 | 108888

Por Capita Supply (ackg) | 446 438 430 422| 4w 07| 388 3w
Pe Capita Dot (akg) | -142| -1%0] 58| .1es| -17a| -181| -1es| 197
Total Duaficit 365 | -34ET | 41973 ] 44507 | ATOG | H0G59) 52278 54925

Mid-Mouniains
Per Cagita Supply (adkg) 23| 5| 27| | | 3| 208 197
Per Capita Daficat (adky) a8 43| 351 3se| 87| ars|  asa| -
High Mountaing

Per Capita Supply (adkg] Bo7| e8| Taz| Ted| TIF| Tro| TEI| TG
Per Capita Deficit {adkg) 2190 21| 24| 1|  1es|  1E2| 178|188

Table 4.22; Forecasted Timber Supply and Demand (cubic metre)

1581 1982 1993 1994) 1995 1996 1997| 1988) Growth

Tolal Supply 12924 11891 11548 11399] 11141 10875| 10801 10398 228
Tolal Demand 20617 20818| 21018| 21215) 2478 216516 21813 22008 094
Timber Balance 8437 -8528| -5370| -8815|-10278| -10740| -11212] -11681 467
(55-00)

Table 4.23; Forecasted Shares of Fodder Timber Supply by Source (%)

Sources 1991 19392 1985 19538
Farests 24 23 22 21
Shrublands R az 13 14
Grasslands B 8 B B
Adjacent NCI ;] & ] G
Farmland & 5 5 5
| Others 26 26 26| 26
Total % 1040 100 100 100
Total (idn MT) 88 700 88800 89084 | B9 357
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Table 4.24: Forecasted Fodder Supply by Source
{MTt-total digestible nutrient [TDN])

Sources 1991| 1992] 1993] 1994 1995| 1996| 1007 1998 Growth
Forest lands 21106|20750] 20401| 20031| 19648 16254 18847| 18428| 142
Shrublands 27807 |28164| 28441| 28729| 29027| 25336 29657| 20988 1.04
Grazinglansd 72ai| 7265| 7300| 7as6| TIT3]| Tdi2|  7as1| Tam 051
Adjacant NCI s5i0| ss30| sss0| ss70| sse2| se14| Ss37| see0| 038
Risers & Bunds | 2438| 2445| 2481| 2473 2486| 2408) 2512 2525 0.50
Fallow Grazings | 2060| 2089| 2108 2120| 2130] 2141 2153 2165 0.50
Tree Fodder 4876| 4009| 4s22| 4045| 4o71] 4sa7| 50230 5054 0.50
Table 4.25: Labour Use by Sector
Labour Use & 1951 1982] 1o9a] 1o04) 1995| 1996 1987 1958) Growth
Activities
Labour Days Available |44741|453217] 45652 46167 46541| 47114 47560| 45005 1.
Labour Use on Crops | 4318| 4349| d4379| a410| adap| a474| 4500| 4545 o073
Livestock 13545 | 13663 | 13677| 13801| 13703| 13714 13725 13734 009
Professionals 687| eos| 7voz| Tmoo| Te| T2e| Tm| A am
Office Workers 713| 7e1| 7oo| 7em| eos| a1 ezz| s 104
Sales and Services 1632| 1850| 1867| +esa| 17o1) amg| 173s| 17s1| 104
Production Workers 1804 1823| 1842| 1es1) 1881| 1@00| 1918| 1938 104
Construction etc 430 434 439| a43| a48| 452| 45T| 41| 100
General Labourers | amre| 3e16| 38se| 3895 S| ao72| 400s| 1M
Total Labour Use 2ro0| 27171 | 2vaz| 2vasz| a7sez| 27vaz| 27eeT| 28003 01
Labour Use as % of 60| el eo| sa| s8] s 58| s8 050
| Available

Table 4.26: Forecasted Values of Food and Non-food Imports (Rs"000)

Labour Uss and Acthvity 1991 182] 1393  qssd] 1995|1996 1997  1988| Growth
Growify Ruste of Non-lood rgons o0z oot ] 01 o oo 1] o «7.948
Total Food Imparts S5080| B566) 73388 -TOTTE| -B653Y| 0800 -i00582|-0TTI2| 640
Total Nefood Imgorts 257771 | -260708 | -283697 | -266701 | -260719 | 272750 | 27s7er| 2veasT| 113
Wishas of brpeorts <XITN51 | 334802 | -3aT0484 | Q46479 | 356741 | -2E5T62 | -1763TH | 3580 24
Value: Par Capita Food (Ra) -258. -7 Bl el -3g =342 ~364 387 5.66
Walun: Per Capita Nofood [R5) gan| gee| om1| gl e8| wer|  eew| 00| 0w
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Table 4.27: Forecasted Mominal Income by Source (Rs "000°)

Sources of iIncome 1991 1882 093] 1994] 1998] 1mo6] 1so7| 1558 ﬂm'-ﬂ'-l
Crops 12340 | 134264 | 146670 1B4TTS| 1R2845] 203117 226085 | 252143 10,78
Livesiock TS| BESTE| 10MTO2| VN4E4T| 120577 | 148076 184547 | 165215 1384
Profassionals TeTa| TTe0| Te4z| Teze| 800S| sie6| mE3| 2N 1.0
Oifice Workers BOZ4| B0 8985| &3M0| 8365 8450| AS30| 8610 1.0
Sales and Servica Warkers | 187T1| 18671 10170| to380| 10588 ig7eT| 10054| 20441 1M
Production Workers 13041 13382 13523) 13823 13803] 13043] 14075| 14207 1.0
Consfructon, eic IMTS|  IMG| WG| MES| I WIS 43| 0% 1.1
Gareral Labourers 24032 25248 25513) 25778| 26043| 28307 28558| 26805 1,04
Total Sindhu Income STHUNE | MASNE ) X2BaBO| 5852 | QU] 4EET21) 470853 510410 938
Per Household Income (Rs) | 6418| 6865 7408 B009| e678| 9423] 10254 11186 826
Par Capita Incomae [Rs) 1070 1144 12AE]  4ANS)  qeda] 1STI] ATOSe| 1014 4.2
Table 4.28: Forecasted Real Income by Source [Rs'000)

Sources 1991 1952 1893] 1984) 195 1856 1557|  1998) Growth
Crops 12352 | 113784 ) 11871 pald | 1340 | 127822 133043 ) 13601 484
Livestock 72585 TE253| eo0i2| &3sTE| BTR4T| 91026 98115) 100418 475
Prolessionals 7008 BSTT| BATO| STAT| SAET| S066) 4768| 4467 £33

| Office Workers §324| BBTZ| BT EDAT| SETM| 5M7| 4982| 48D £

| Sales and Service Workers 133 16077 15082 | 14186) 13266 12438 11656 10048 423

: Production Workers 12085 11340 90835 S6TH) 38| 8TTS) A222)  TTOR £33

| Construcion, st 3446 3233 3:033| 2845 2868| 2502| 2344 2106 423

| Genersl Labourers 22802 21356 20072 1REQT| 1TESE| 16555 15512 14532 £

i Todal Sindhe Ircome ZEATTY | 208533 B4R PE1BAT| 265833 | FN04L25 2T5A43 | FR1602 144

| Per Household ncomas (Rs) G418]  6BES)  T408| S000|  BETE| B4R 102S4| 11186 o6

| Por Capits Ineesme (Ra) 76| oro| a7 e75| oa1|  ome| poel 1011 0,50

Table 4.29; Forecasted Income Shares by Source (%)

Bources 1) 1992 qooal  qosd]  4mes|  qgoe|  qsa7]| %] Growth
Crops 4491 4433) 4008 4566| 4662| 4TET| 4760 48 5 138
Livesiogk 45 2984 0S| 03| 3N0E] WV ME =1 A28
Professarals 2rs| 257 23| rn| 204| 18] 173 158 756
Cifice Workary 287 268 244 ]| 213 1487 184 166 154
Dules and Service Workers 672 624 a4 240 4499 480 423 188 1.5
Production Waoikers are|  ama| anz2| 3am| 3s2| | 208 274 78
Consinachion, s 1.3% 1.7 147 108 100] 053 088 (] 1548
Ganernal Labourers: 885 &% i 118 664 612 5.6 216 156
Tiotal 104 104 104 104 1040 ples] 100 A0 Q.00
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Table 4.30; Performance and Sustainability Indicators

indicators (ha'parsan) 1881 | 1382 mul 1504 1995] 1996 1297 | 1998 Growth
Per Capdia Culbvaled Land (hafperson]) | 013 013| 03] Q13| 093] 0.3 03] 013 0434
Per Capita Acopssible Forest Land 08| 022| 022 o) oM 020 030| 019 264
Ferast-Cullivaiad Area Rt 172 188 185 162 155 155 152 1.48 205
Giwub-Forest Area Ralio o&7| osa| os2| oas| oes| 102 105 109 3%
Papulation Densly Per Cullealed Land | 748 T53| T57) T80| 784) TET| 7.00| 7.72 043
Papuiaban Per Accessbie Forests B24| 447 458) asn| 481| 493 so8| 520 257
L5 Per Culivaled Ansa 382| 380| 3a5%| 368| 85| Je4| &I 381 041
LEU Per Forest Arsa 16| 232 2X5| 238 Z43| 24T 252| 256 -3.38|
L5U Por Grazing Ares {238 | j2eT (141202 11,89 11,76/ 1183 11.49 .07
Population Per Accessible Forests Gpd| A47| 458 4B0) 481 493 506 520 -2 57

Table 4.31: Forecasted Population and Changes in the Size of the Active

Population
Composition 1990 | 1952| 1553 1584 1%85| 4896 1857 1998 Growth
Acve Males SEG06 | GSTZY| GeR4| GTHEY| G504 100204 | 101332 103255 112
Actoe Females | 84357 85144\ B5527| BGT08| B7450| BE243| EOD08| BSTES 0.85
Tolal Active
Population 1TA063 | 1A08ST | 182780 | 154668 | 184550 | 188455 190241 | 163020 1.0
Tolnl hgles 138537 | 140010 | 149452 | 142051 | 144410 | 145884 | 147200 145710 1.02
Tolak Females | 122435 123511 124570 | 125640 | 126804 | 127733 | 128813 129883 065
Tolal
| _Population 260073 | FASI | I4041 | 26850 | ITI110| ITISAT | FTE112) 3TASED 0.94
Mid-LEs Totsl
Populabion 180503 | 182357 | 184114 155865 | 187608 | 150343 | 191070 | 152788 0.54
High Mes Totel
Population _B03TO| B164| BASMT| AITIG| AGOR| BA2T4| EN042) ASAQY .54

Mote: While deriving the aclive populalion, the participafion rale was nol sccounled bor, and, 53 8
realit, the aclive population i on the higher side
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Table 4,.32: Carrying Capacity of Agricultural Land in Terms of Calories

| Capacity & Load 1001 1002| twes| voos| 100s| 1g06| 1se7| 1e98
Calories [000)
Per ka Calone = J558.45 | 30ET 40 ) IS T | 393409 | X2 60| 38116 319,67 | 818.25
Par ke Calorie DD 759908 | T629.41 | 766162 | 769%5.43 | TT30.58 | TT68.85 7&04.00 | TR42.10
55 a5 % of DD Soe| S48 H124) 5055 S0T4| S044) S0E3| 46T
Camying Capacity & ha 547 543 543) 543 542 542 542 42
Cment Load 1051 1055 1059] 1064| 1068 1074 1078 10084

4. 15
045
.58
0,15
045

Table 4.33; Carrying Capacity of Land in Terms of Fuslwood

Capacity B Load 1094 1982] {893 1554] 1995| 19G6) 1957| 1998
Fuehsood Supply Per ha 133 1.3 130 128 127 128 1.1 1
Prr s Demand 1.715] 1.7 1.78) 1.7% 180 1.81 .82 183
85 &t % of 0D THAG| TAS3| TIAT) TUAZ| TOAT| 6893 G7ED| &6AT
Carrying Copacity Perha | 228| 224 220) 298| 215) 2402) 208| 206
Courrerd Load 268] 300 302] J04] A0E| 307] a0e| 310

Table 4.34: Carrying Capacity of Ferest Land in Terms of Fuelwood

Capacity & Load 1991| 1992| 1903| 1o04| 1995
Fuewood Supply Perha | B.51| 6.55| 660 665 6.71
Per ha Demand 9.03| 926 951 977 10.05
55 a8 % of DD 7208 70.74| 69 40| 6R.OG| 66.74
Carrying Capacity per ha | 11.07| 11.14( 11.23] 11.31] 11.41
Current Load 15.36] 15.75| 16.18| 16.62) 17.09

Table 4.35: Carrying Capacity of Forest Land in Terms of Timber

| Capacity & Load 1991 1992| 1993 1994 1505 1906| 1907 1588
Tienber

Timber Supply Par Ha 02a| oza| o029 029 029 029 029 029
Per Ha Demand 043 051 052 054] 056( 058 060| 062
55 as % of DO 5881 57.12| 55425372 5202|50.31| 4860| 4588
Camying Capacity Per Ha 367| 367| 367| 367 367 367| 67| 36T
Cument Load (personwha) | 624| 643 662 BE3| 706 7.30| 755| 7.83)
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Table 4,36: Carrying Capacity of Land in Terms of Fedder

&la 1991 ] 1992 19 4944 1997 | 1958 | Growth
Per ha Fodder 55 0re Q. o 0.80 DAl o0& 03
Per ha Fodder Demand 06| ore| o7 o077 0.77| ore| o
S5 %ol DD 10408 10820 10421 10421 004.23] 10435 10428 | 10432 | 002
Camying Capacily Per ha var| 1| waw| 128 18| 128| 1| 130 038
Curent Load 1.2 1.2 1.7 123 123 13| 1.4 1M] 0M

Table 4.37: Carrying Capacity of Forest Land in Terms of Fodder

Capacity & Load 1991 |  1se2] 1993 194 195 wc.u_a{- 1997|1998 | Growth
Per ha Fodder 55 oso] os1| os1| os1) os| o5 os2| os| 0w
P b Frocider Deerannd 204) R0E| 24| 247 x| 228 DM 2 243
S5 &3 % ol DD 2079 | 2| 2388 2299 s o] 15| 20

Camying Capacity Per ha 'ILME 01| o081 o062) o082 062 083 08y 00X
Currend Lasd 328 X¥3] 340) 348] AS7s AB8] 375 A88 242

Table 4.38: Population Reduction Growth Assumption

1583 1854 1895 1596 1547 1“-!1
Growdh Rales (%) 0&58) 0858 OFe8| 06580 05358 (1}
Tolal Active Populabon 182830( 184816) 1B6825) 188856 190808| 1827
Tolal Population 268151 26B30T) 271480 ITa188| 27E006| ZTH7
Redustion due lo Policy a0 218 i 282 B24 110

Table 4.33: Impacsts of Fopulation Reduction on Calorie Balance

1853] 18%4| 1985 1996 1957 19953

Par ha Calorie Supply epsTi| ased11| oz2e0| 3m21.18| 391967 3918,
Par ha Caloria Damand TE64 21] TTO162) TT41.41 Tre3.d| 7edTaT| TETA.
Supply as % of Demand 51.22 50,595 2067 50 .38 50.08 48.77

Table 4.40; Impacts of Population Reduction Policy on Fushsvood

1993 | 1994 [ 19965 ) 1996 | 1997 | 1998

Supply Fer ha 1.30 1.28 1.27 1.25 1.23 1.21
Demand Per ha 1.75 1.76 1.80 1.81 1.82 1.83
Supply as % of Demand 7315 | 7176 | T0.37 | 68.99 | 67.60 | 66.21 |

MEI DISCUSSION PAPER NO, 859 13



Table 4.41: Impacts of Population Reduction Policy on
Fuelwood Originating from Forests Only

1993 1584 | 1905 1896 1997 1988

&.lppﬁrF'ﬂ' hié 660 665 6.7 B.76 B.E3 650
Deemand Por ha 951 878 | 10,08 10.38 1068 11.02
Supply as % of Demand 5037 B801 | E585 65.28 6392 B2 55

Table 4.42: Impacts of Population Reduction Policy on Timber Supply and Demand

1893 1994 1_!!'9! 1596 1947 1958

Supply Per ha oo | o02| o029 o0 020 | o2
Demand Per ha o52| os4| o056| o058 0.60 062
Supply 85 % of Demand 5540 | s3ss | s195 | 5021 | 4845| 4E70

Table 4.43: Impact of Population Reduction Pelicy on Carrying Capacity and Load

I 1993 l 1994 | 1995 1996 1987 | 1998
Agricultural Land
Casrying Capacity Per ha 543 543 | 642 5.42 542 | 542
Current Load Per ha 1060 | 1085 | 1070 | 1075 1082 | 1088
All Land: Fuslweod
Camying Capacity Per ha 21 218 | 215 212 208 206
Current Load 3.02 304 | 306 308 an| e
Eorests Only: Fustwood
Camying Capacity Per ha 123 13| 18| 1150 el | 1173
| Curent Load 1618 | 1663 | 1711 ] 1762 1817 | 1875
Timber: .
Carrying Capacity Per ha 367 367 | 67| &7 aeT | a7
Cumrent Load (persons/ha) 663 | 68a] 707 | 7 758 | 788
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Table 4.44: Impacts of Alternative Policies on Crop Yield (kg/ha)

mnl 1994  1995) 1m96| qeo7| 1998
Baasline
Poddy mar| 2087|2087 2087 2088| 2088
Maire wral T | s |
et 1225|128 1eas| ms| ms| 12
[P 1005 1005 1005 1005 1005 1005
ar—— £45 665| 65| ee5|  e6S 855
Polatoes m| Tyl nmma| nms| nn| nmn
lerigatian
Pacdy | 2| | mm| an|
Mace 1566 156m|  1sem| 1563  1s6m|  1%e8
W rieal 1554 1688 1638 1684 1688 16ER
L L] 1005 1005 1005 1005 1005 1005
Oilspeds 872 Ba7 aa7|  BaT| a7 AT
Potsioes B315|  Bdo6|  m4eE|  B48S| 8495 405
Eactiliver
Paddy 2185 sy awar| rw7| 2T 2387
Maize 1aes|  uses|  1ses| vsze| 1ses| 153
Wheat 1295 1358 1308 13| 1M 1238
bl et 1005 1005 1005 1005 1005 1008
Disneds B9 £50 680 &89 s B85
Fotatces 7aval  7res| Tvee| 77ee| TrES| T7ES
oJeinf
Paddy M|  zvor| 2o zor| wor|  amoe
baize 1553 1504 1604 1604 1603 1603
Wizt 1758 1867 1887| 1BET| iBay 18&7
Milket wos|  1005]  so0s| wos| 1005 1008
Oiseed: 78 EOY Bos|  Bga| 499 ()
Pobstors asee|  sars|  mo7s| eove| mond4| e
Maize Price Increased (10%)
Mae wwan|  1523) 1523 1523 1523 13
Mlaize Price Reduced (10%]
laize 1466) 1489  14ma|  qe8s| 1483 1480

Gt

40 Hf
4004
4044
002
.08
.02

0.60
0.3
025
.00
.35
043

1.78

Q.00
Q.58
1.04

173
05
1.41
0.00
L
0.58

.32

0.x2
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Table 4.45: impacts of Alternative Policles on Food Availability

1993)  1s04]  qses|  1g96|  Moe7) 1wsE
Basaline
Cereal Graing {edible form) |  mss1|  7sar]  7sed|  vase|  Tans
Meat 7 7 7 7 7
LY} 14 14 14 14 14
Oils and Faks 1 1 1 1 1
Vegetables o % & I &%
Irrigation
Coreal Graing (wdible form) BSE9| 8704 peGd| sE24|  esEz|  eSa
Ment 7 7 7 7 7
e 1 14 14 14 1
Cits and Fats | 1 1 1 1
Vegetnbies 54 5% 55 55 55
Esrtiaer
Cereal Graars: (adible form) Tedo] 8242| syl e1ze| 06| BO.MM
Mt 7 7 7 7 7
Ml 14 14 14 14 14
Dils and Fats 1 1 1 1 1
Vagetables ] 50 L] 50 50
dgdnt
Cereal Graing {edible form) Baed) o2s0| 9240  sigm| 9158 ond
Meat 7 7 7 7 7
Mk 1 14 14 14 "
Chis and Fats 1 1 1 1 1
Wegetables 261 273 M 268 268 263
Maize Price Incraased (10%)
Coreal Grains (sdible form) veeg| 7748|  7res|  7ese| x| msee| oz
Weat 7 7 7 7 7 7 050
Mik 14 14 14 14 14 13 0.
Ods and Fats 1 | | 1 1 1 891
Vegetnbles 4 “ & 45 a6 ] 4.
Maize Price Reduced 10%
Cereal Grains (edble form) 1546]  7s70|  7sa0|  vese|  Tads|  vaps| 0w
Mt 7 7 7 T 7 7 050
Mile v " 14 14 14 13| o
Ois and Fats 1 1 i 1 1 1 851
Vegelables 4 4% i 46 % s -ﬂ-.:E:J
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Table 4.46: Impacts of Alternative Policies on Per Capita Food Demand (kg/person)

Afternative Palicies 1900  tmsd|  1ses|  teesl  q9e7) 1088

Baseline

Cereal Grains 17848 12855 12864 mw 12881 12890

Viegeinoies mnw 21.40 .48 21,58 2153 .12

Meat 310 312 313 315 T 318

Wk 1953) i058] 1ess| 1o70| 1878|1082

s and Fats 208 208 210 210 n 21

lrigaticn

Cereal Grains 12487 12654 12870] s2e7e| 1zma8)  1z8.96

'll'lﬂl-: 037 22.33| 2151 2158 21,66 2175

Mgt 451 M 314 116 118 320

Mk P 20,18 18,67 18,73) 18,78 18,86

Oils and Fats 257 215 210 110 10 211

Fertiliser

Cereal Graing 12083 13104| 12863 12870 128.78) 128.B6

Vegetabies 2266 7ae0| 2148 M58 He0| 2168

Marat 137 163 313 115 118 318

hili, 20,37 21,12 18683 19,68 19.74 19,81

Oils and Fats 218 .26 2.10 2.10 .10 n

Joing

Cereal Grains 13097 12843 1zaer| a5 128

Vegeibles aae0] 2| nm| nm| nm

Meat 362 3.08 3190 an EXF

Mk 207 1951 1954|1958 192

Qiis and Fats 225 2.08 208 208 209

Maizs Price Increased (10%)

Cereal Grains 126.00] 12892] 12885| 12873 12881) 12680

Vagelsbles 2170 2m| nes| s ns| 218

Meal 313 3.18 313 315 318 .18

Wik 2064 1amr]  1@ez|  iee7| 1973 1980

Oils and Fats 214 an 210 210 2.0 1

Malze Price Reduced 10%

Cersal Grains 1301 12881 12884 12m72| 1zam0| 1ms0|  aoxm

Vegetablos 2006|262 248 287 eS| M| o0y

Meat 207 315 a4 115 a7 At CEY

Mik 1845 1e72|  1ees|  imvz|  ievs| 154 1.46

Cels and Fats 204 21 210 210 211 211 088
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Table 4.47: Impacis of Alternative Policies on Per Capita Food Balance (kg'ha)

Alternative Palicies | tmon|  qmsa|  qoss|  qges| se7| 1958) Growth
Baseine
Cereal Grains s278| s27s|  saz|  sare|  sez| s 0.4
Vegetables 2478  24ss|  2am| | zss|  zsa| 048
Mesl 168 16 158 153 148 43 00
ik =550 e=1:1) 1] £.09 £.18 5.5 02a
Ciis and Fats AN 42| s 2] 03| pex| 488
Inrigatian
Cereal Grains 4a58|  azsa|  az08|  4254] 4304|4355 a2m
Vingeiahles .18 nyn sy T 345 1118 -4
Meal 228 144 ast 1% 347 342 845
Mk 93| 825 57| e0s| s 440 73S
Oils and Fats -4 83 442 057 085 074 060 1814
Esrtiiyer
Corenl Grans 5135 -4882| 4682] 4742|4782 - A6
Vegotadles 83 mIe|  mea| m4as| BN 2785 2.35(
Meat 14 312 358 353 148 343 0.14]
Mk v gm| sm| &0 &7 435 0.04)
s and Fats 140 -1.40 AAT A.08 .08 088 475
doint
Ceresl Grains JeMm| 7| o] ames|  ess| 43| o
Vegetnoies 17948 24933 2934| 2EE1| mad]  nEE 7. 1:1
Ment 603 13 182 158 154 343
L 3a08| 78] ST 588 &M 618  .30.57]
Qdls and Fats 451 A.20 054 083 470 05
Maize Price Increased [10°9%)
Cereal Grasna 4821 S48 -ms0| sz sese| 530 1.
Vegetabies 2438 22| 3| | 2nw| 28| 2
Meat 365 357 158 153 148 343 -,
bk s61| sas|  sez|  sse| s8] M| o
Oils and Fals a3 am| | an a0  am| T
Maize Price Reduced 10%
Coreal Grains s556| sam| 5333  s3m2)  wam| Sl 4
Vg wiz| mm|  ma| 2| mes] 2m| 4
Nt 372 155 158 mr 148 42 A
kil 442 sso| 58| 803 &1 639 7.
Orls aned F ats am| Az ] a2l aos| o082 41
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Table 4.48: Impacts of Alternative Policies on Calorie Supply and Demand

Calorie 000 cal)

_ARernative Policies 1993 foed| 1908 1056 7 1998
Bansline
Per ha Calorie Supply w5 | awzend| :zzeo| 32118 1967] 391838
Pur ha Caiorie Demand 7e6182| Tees43| T7a0se| T7eas| 7Teod00| 7e4Z0
Supply as Pevcsnt of Demand si24| soss| somd|  so4e| 023 e
Camying Capacity Per ha 543 543 542 542 5.42 542
Current Load 1055  1oed]  t0ss| 1074 07| 1084
Irrigation
Por ha Calorie Supply aa5739| 4se2o7| 454d404| 4se503] 454582 4568 a.40]
Per ha Calorie Demand 766182| 7Tes5.43| 7705s| 77esAS| Teo4oD| 74210 0T
Supply as Percant of Demand seia| sa03| saTe| S48 5825|574 £07
Carmying Capachy Per ho 8,18 628 6328 6.28 6.26 8.29 0.
Current Load wss) 1084 10se| t074|  wTel 1084 n.m
Enctiliyes
Per ha Callorie Supply doddma| a7s3a5| 425TE2| 425E%3| 425842 425547 1.0%
Per ha Cakeia Demand Te6162| Tess4l| 773058 T7E6 85| Tendns| 7a4210 04T
Supply as Percend of Demand 27l 55 5508 S48t 54.54 5426
Camying Capacity Per ha 555 5,89 559 589 558 586 1.02
Cusrent Load 59| 1064] toss| 107 w078l 1084 047
Jeink;
Per ha Calone Supply SI7S3| S50.03( SH4075] S44843( SHT04) 544581 1,
Per ha Calorie Demand st an]| ssT2ST| se0sq2| 564402 558022 STIEG2 0.
Supply o5 Percent of Demand 9346 5782 4718 8853 95,89 55 26 0.3
Caying Capacity Fer ha 745 754 153 7453 7.5 753 1.02
Current Load 188 7.70 7.7% 780 7.85 7.00 4
Blaize Price Incréased (10%)
Per ha Calorie Supply wssos| esesd| 305a3| weave| wezze| 042
Fer ha Calorie Demand TE1 62| 7EeS43| 7TTI0SE| 7TEEBS| TAOA0D| TELZAD
Supply as Parcent of Demand 5183 5164 5168 5142 5116 50,89
Camying Capacity Per ha 547 553 5572 552 552 552
Curmen Load 10.58 1064 1058 10,74 10.78 1084
Maize Price Reduced 10%
Por ha Calors Supply smazTel 3iess| wurso] wmieas| st 3aE
Par ha Calorie Demand 7e6182] 769543| 773058| 7T7esss| Teod0s) TB4Z10
Supply us Percent of Demand som1| sosa| s0ee|  soaz|  s0u8|  sem
Camying Capacity Per ha sia| 542 542 541 5.41 541
Current Load 1050 1084]  i08s|  074|  t078] 1084
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Table 4.43; Impacts of Alernative Policies on Food
and Non-food Trade [Re/person)

Alternative Policies 1993| 1994| 1995| 1996 1997| 1998 Growth
Baseline _
Per Capita Food -27T6| =200 -318| -342| -364| -3487 s.sﬁi
Per Capita Non-food -591| 993 -98%5| -857 -989)-1001 0.15
lrrigation
Per Capita Food =387 151 22| 127 -129] -1208( -18.91
Per Capita Non-food -985| -998( -1000( -1002| -1004 | -1006 .21
Fertiliser
Per Capita Food -286| -31089| -228| -243| -258| -2T1| -1.74
Par Capita Non-food -992| -99s| -987| -898|-1001|-1003| 02
Joint
Per Capita Food -1042| 1282| 1478| 1582| 1687|-1824
Per Capita Non-food -1022| -1025| -1027| -1028| -1031|-1033| 0.21
1
Maize Price Increased (10%) |
Per Capita Food -281| -317| -328| -3s0| -373| -386 a.zﬁl
Per Capita Non-food -892| -994| -506| -898|-1000(-1002 0.2
Maize Price Reduced 10%
Per Capita Food -260| -285| -287| -318( -339| -350 -E.zgl
Par Capita Non-food -580| -992( -594( -998| -99&|-1000 0.
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Table 4.50: Impacts of Alternative Policies on Real Income

Workers
Sabes & Senicl Wirkers
Production Yol
Coonsbruction, sio,
General Labourers
Tolal Sindba Income
Per Capita Income (Rs)
Eerliliser

PFer Capita Income (Rs)

1853 1044 1558 1858 1847 1958
196871 120091 120040| 127EZZ| 132043 13ETH i
BOOY12| A3ATE| BTER4T| GGG BE115| 100416 d
]| STAT 5427 5364 4TER Ad5T Eilrs
BT BO4T BETH 537 4982 ABGR .2
15082 14148| 13265 12429 11658| 10818 5,
10630 SETS BasE arrs [ ] T2 -,
3033 Ta45 i 25037 T4 HE ok
20072 18827 17655 16555 15512 14532 5.7
seps2e] 2H1847| 265833 270425| ITRG4N)  ZATAOZ i.
aT §75 B iR ] 1011 0,
160844 172038 | 17ETAT| 1B1BAT| 187416 193508 A
7oa5A| R3R4E|  BTR4E Q1685 98155 100540
G1BS ETRS 5427 5061 ATTZ 4477 2
B4y BE EET S0 ASAT 4574 45,
15071 14141 13257 12445 115668 10933 .
10631 SETS 9358 8TTE BZI 712 4
041 2044 2658 03 346 2168 &
20058 18820 17656 16562 18525 14550 5.
301959 33451 ITBEI4)| 224500] IMNMAS ]
1135 1167 1175 1186 1189 1218 1.38
126004| 148500 1S0TOE| 154885 158519 1E4502 5 4B
TEGES 3811 BTTT4 H1845 BE02S | 10037 4
G168 S57E2 L i oA STE4 A4 E-5
G445 SOg2 SEA8 5313 4578 4853 -
15077 14135 13285 12428 116485 10009 &
10635 85T BAS0 BTET B4 TEES -8
A2 2843 p i ] 2459 7347 284 o
20088 18812 17641 18540 15458| 14518 B,
2E741 EHHHT 2005T3| 20T4EZ| 0S4 29
1005 1073 107 1087 1057 1110 2
43450 483854 4As0n0| ADERFY( S01154) S08088 28
TEEIH| BATEE|  BTTE4 B85S SE120) 1004080 -
8163 5781 5433 S0a7 4788 ALEG 4,
£40 B0 5667 gag AR 4570 -6,
18065 141234 13257 12435 11ESE 10924 23
10528 EHE 9351 a2 TTO8 4,
030 2842 26ES 2201 FR44 21587 5.
00851 1BANE 17643 16540 158513 14530 8. 23
SBOTGE| G24008| EX0TAR| GITEES| G44TE0| S530EZ r
2163 327 2327 229 il 2344 1.
121223| 126664 130115] 133&38] 137884| 142349 3
B2 B3ATT g7ES2| @S35  BE13E) 100435 :
5170 STAT ST 508G 4TEG 4464 <&
BT 8047 SET1 £Na 4503 4560 B
15083 14148 13287 12440 11657 10621 £
10639 WTH 9355 BTTE TT04 £
303 2845 2668 502 34 2158
20072 18837 1TEST 18557 15544 14535 £
2ER425| 2BISTT| 2BESTH| ITNVAT| ITEAR| 282308 1.76
H71 BTR =] ]| 1001 1014 0.8s
1123580 117304 1HOTT| 125047 1Za5T0| 134450 A6
B00N2| BAATE|  ATRAT| DIDIS BE115| 100416 48
mmﬁ sa7| s427| soma|  4mea| 48T &
BT BO47 EET1 5317 4957 ABER £
15082 14146 132605 12438 11858 10918 Ff.
10630 | 'amn|| B358 B7TS axed T2 -,
Ay 2845 266A 2502 2344 Pk £,
20072 18827 17658 16555 15512 14532 8,
Z5aaqn| ZseA11| 262970| 247TED| ITINED| ITEAE1 1.8
5!5'I| o954 a7 ara El!ﬂj 1003 1.
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Table 4.51: Impacts of Alternative Policies on Share Distribution of Income [%)

Alternative Policies 1883 1994 1595] 19s6|  1se7] 1588
Eazsline

Crops i o5 G5 45 62 4727 47 50 48 54
Livesiock 3058 203 oS k] g8y A5 &8
Professionals 2.3 22H 204 1488 1.73 158
Office Werkers 289 23 213 1487 1481 1.66
Sales & Service Workers 584 540 A o 4 80| 473
Production Warkers 412 381 352 324 2408
Conslruction, she. 147 1.06 1.00 W7y 0.as

Gerwstal Laboureds T 719 654 B2 £53

Tidal 100,00 10000 100,00 100.00] 10000
lerigation

Crcps 53.18 a0 5547 SE0 56D

Livesdock 26.48 TS ITET 26834 2005
Professionals 204 185 1.70 187 1,44

Ciffice Workers 13 183 1.7 164 1.51

Galea & Sarvice Worken 4,559 481 4 18| 383 352
Producion Warkers 182 LRI 294 27 248
Conalrction, sle. 1.00 e 084 oy o

General Labourers 664 6.00 554 510 455

Total 100,00 10000 100,00 100,00 100,00
Eertiliser

Crops 4T 12 50095 51.54 S2.10 S2 &S

Livaghaek 2891 2807 3000 358 ok
Professionuls 21 2m 1.85 1.7 1.57

Oiffcs Wories 241 210 1.94 1.78 1.64

Sales & Serdce Workers 584 4 .90 453 4948 P8
Froducon Workens J88 3 .85 320 285 s
Conslruchion, sle. 1.13 (k=] 091 054 Ly

Ganeral Labourers 150 653 503 556 512

Tolal 100 ﬂl.'-'" 10000 100,00 100.00( 10000

Crops TSET| 7738|  TTE2}  VTEN| TITA

Livestock 13.76) 1341 13502 1422 1451
Professionss 108] 093 0,55 0,80 074

DTz Workeds 111 097 0,50 0.&3 077

Saben & Serdce Workers lﬁﬂl 228 210 1.65 1,81
Production Workens 1.83 1.6 1.48 1.38 1.28
Corsinuction, sic. o5z .45 042 033 Q.38

General Labourers 345 am 2.5 2E0 .41

Tikal 100,00 100, 00 100,00 100,00 100,00

Maize Price Increased (10%)

Croaps 4737 &f. 4 £0.03 &5 60 5018

Livegiok HTT 358 N5s 3249 s
Professionals 230 N 1,55 1,80 1,65

CHhice Warkers 2 40 220 204 1,88 1.73

Sales & Senvice Workers 1 | 515 477 .40 4068
Produchion Waores 3.96 .64 3.38 .10 285
Construction, g, 113 1.04 058 0.88 081

Ganaral Labourens T.47 .68 B34 5.85 538

Todad F 000 10000 10000 100,00 100,00

Maize Price Reduced 10%

Crops 43.03 407 44 B0 45 50 46 30 4591
Livesiock bl | ns 218 =13 B/ 3
Professionals 248 2.2 211 154 1.759] 1
Oifice Wiorkers 260 238 2 208 1487 1.71
Saled & Servise Worken 8.07 550 g8 4TS 437 4
Prodguction Warkers 4.2 384 364 335 308 2
Consiruciion, sic, 1.2 112 104 ok ¥ L]
Ganeral Laboursrs 808 744 687 633 £8

Taotal 1000 100,00 100.00 100.00 10000 100
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Table 4.52: Impacts of Different Policies on Supply and Demand of Forest Products
Originating from Various Sources

1993 | 1004 | 1505 | 1996 | 1087 | 1998 | Growth
Baseline
Fodder 10421 | 10422 | 10423 | 10625 | 10828 [ 10432 | ©02
Fuelwood 7317 | 7182 | 7047 | €913 | 6780 | 6647 | -1.88
Timber 5542 | 5372 | s202 | 5031 | 4860 | 4688 | 318
Demand Reduction
Fodder 104,21 | 104.22 | 104,24 | 104.26 | 104.28 | 104.31 0.02
Fuehlwood B81.30 79,92 TB.55 I7.18 7582 T4.47 =1.74
Timber 5542 | 5362 | 5242 | 5001 | 4940 | 4788 | 288
Fodder 14381 | 140,80 | 137.04 | 13494 [ 13187 | 12875 | 219
Fusiwood 7317 | 7182 | 7040 | 6917 | 6785 | 6656 | -188
Timbear 55 42 5393 5245 5098 49 51 48 08 -2.81
Fodder 14381 | 141.39 | 138.85 | 13648 | 13381 | 131.32 -1.80
Fuelwood 8130 | 7993 | 7867 | 7723 | 7500| 7458 | 171
Timber 6542 | 5373 | 5205| 5038 | 4871 | 4705 | -322

Table 4.53: Impacts of Different Policies on Supply and Demand of Forest Products
Originating from Forests Only

T |’— - i :
1963 | 1954 | 1995 | 1998 | 19587 | 1098 ['Growth
E I i T 3
Fodder 2382 | 2346 | 2299 | 2251 | 2202 2181 | -20
Fualsood 6040 | GB06 | 6674 | 6542 | B4.11 | E2.80 =185
Demand Reduction
Fodder 23082 | 2353 ) 2314 | F2T4 | 2233 21.9 =1.74
Fuebwood 7.1 7575 | T440 | 73068 | T1.72| 7039 -1.81
Management
Foddar B351 | 60131 | 5871 5322 | 4965 | 46.01 5,24
Fuaebwood Bo.65 | 68089 | 63.01 BE.OT | 6502 | 6500 =137
Combined
Fodder G351 | 6070 | 5786 | 5497 | 5201 | 4883 -5 08
Fuakyood Tr30 | 7679 | 7586 | 7486 | 7400 | 73.09 =1.14
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Table 4.54: Changing Pressure on Land Under Baseline and Policy Scenarios

1593 1694 1505 1956 1847 1508 | Growih
Baseline
Per Capita Cultivabed Land (ha/ person) o3| o3| o013 o043 | o043 o493 | o4
Per Capita Accessible Forest Land x| o2 | o021 | 020 020 o019 | 2m4
Forest-Cullvated Arsa Ralio 1.65 162 159 1.5 152 1.48 -2 105
Shrub-Fonest Area Ratio ooz | 095| ose| 102 105| 108 | am
Fopulafion Dentity Per Culirvabed Land TE7 T.60 T4 TE7T 1.70 Tre 043
Fopulation Per Sooessible Forests 458 469 4B 483 5.08 520 -2 57
L5U Per Cultivated Area 389 | a3m8 | 388 | 3a4 | 83| A | 041
LEL) Per Foresl Area 2% 239 243 247 252 258 ]
L5\ Per Grazing Area 1214 | 1202 | 1188 | 1178 | 1183 | 1148 | 07
Per Capita Cultvabed Land (ha person) 093 | 043 | 013 043 | 013 | 043 | D49
Par Capita Accessible Fores! Land 02z | o (i} 020 | 020 018 | 23
F orest Cubyaled Ases Rabo 165 | 183 180 157 | 154 15| am
Shrub-Forest Area Flabia naz 0oq oar 1.00 103 1.08 28
Population Density Per Culivaled Land 157 | Tei 7TE5 | TES | TTR| 78| D049
Populabion Per Accessitie Fonests 458 | 468 | 47a | &m0 | 50 g3 M
LEL Per Cultvaled Area 388 1588 3858 385 R4 132 .36
LSU Par Forest Aren 235 | 2% | 242 | 245| 249 | 283 145
| LSU Pﬂ'ﬂmﬁﬂ 1214 12104 11.53 11.82 1.1 11.58 152
Management
Per Capita Cullivabed Land (hal perscr] 013 Q13 013 013 R ] 013 | 042
Per Capita Accessinke Forest Land 022 | oz 021 | 020 | 02| 04| 249
Foresd-Cultivated Area Ratio 165 162 155 156 152 145 | -208
Shrub-Forest Area Rustio 082 | o085 | osa| 10 105 | 108 | 384
Population Density Per Culivated Land 757 | teo| Te4 | TeT| T | 1M o042
Populabon Per Accessible Forests 458 | 4&y | 481 | 43| s508| 51| 255
L5U Per Culivaled Area 382 | 388 | 386 | 3s4| 383 | s | 042
L5U Per Forest Area 235 | 2w | 243 247 | 25 256 | 168
L5U Per Grazing Anea 1294 | 1202 | 1988 | 9077 | ik | 4154 | -107
Per Capita Culivated Land (halperson) 013 | o13| o13| o013 | oax| oa3| a5
Per Capita Acoessibde Forest Land 0| on 021 | o020 | o020] o020| 2
Forgsl-Cultivated Area Riate 165 | 183 160 | 157 | 14| 132| 72
Shrub-Forest Area Ratio 082 | os4 | 087 | 100 | 102 | 108 | 280
Populsbion Density Per Culivaled Land 151 | 781 185 | 788 | 12| 18| 051
Population Per Accessible Forests 458 | 488 | 478 | 488 | sS00 | S92 226
LU Per Culivated Area 389 | 383 | 388 | 185 384 | 382 | 035
L5U Per Forest Area 235 | 238 | 242 | 245 | 248 | 2% | 1%
LEU Per Grazing Area 1214 | 1204 | 1183 | 1083 [ 1072 | 1181 | 088
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Table 4.55: Impacts of Different Policies on Deforestation (ha)

1663] 1994] 1895] 1996] 18597 1588 |Growth

Baseling

Deforested Area Mid-mountaing BE1 -8a9) -817| -848| -87S| -10DS| 320

Deeforested Area: District £87)| -r20| -7¥53| -TAT| -AdD| -ASG| 483

Demand Reduction

Deeforested AreacMid-mountaing 17| -7a1| 78| -Tei| -818( -B42| 33T

Dieforested AreacDistrict 543 572 801 631 861 651 4.56

Deforesbed Area Mid-mauntains -856| -AT0| -6480| -913) -934| BEF| 226

Doforested Arsa District 58z2| .too| -728| -7s3| -T7a| -eo7| 342

Combined

Delorested Area Mickmountaing =711 -T21 -738 <o =i = BE 208

Deforested Area: District 538 -552) -573| -588| B17| -G3E| 350
Hole: negative sign indicates. delorestation

Table 4.56: Impacts of Alternative Policies on Environment in Terms of
Agricultural Land (Adult per ha)

Altgmalive Polcies _!'9’93 1804 1685 1608 19897| 1998 Growth

Baszeline

Carrying Capacity 543| 543 542 s542| 542| 542 015

Current Load 10.58] 1064| 1068 10.74) 10.79| 10.84 0.45

Irrigation

Carnying Capacity g16| 628| 628 e28| e628] 628 040

Current Load 10.58] 1084 1069| 10.74] 10.78| 1084 047

Eattilizer

Carrying Capacity 5.50 5.88 5.89| 589 588 588 1.02

Current Load 10.58| 10.84| 1069| 10.74] 1078 10.84 0.47

Joint

Carrying Capacity 715| 754 753| 7.53| TS53| 753 102

Curment Load 766| 770 7¥s| 780| 785 700 064

Carrying Capacity per ha 547 553 552 652| 552 552 018

Currerit Load 10.50| 1064| 1068| 10.74| 10.79| 10.84) 047

Carrying Capactty per ha 538 s542| 542 541 541 541 o

.:.,,,Tﬂﬂm P 10,59 10.84| 1069 1074 10.78| 1084) 047
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Table 4,57; Impacts of Different Policies on Carrying Capacity
and Demand Pressure: Fuelwood

1603] 1654) 1855 1605 1697 159!-; E'H'I:I'hl.hl
Bazeline
Fushwood Supply Per ha 130 1.28 1.27 1.25 1.23 .21 .1
P ha Dermand 1.78| 1.v8| 1.8 181 1.62] 183 058
Canying Capacity Per ha 221 218 215 212 2.09 208 -1.31!
Curranl Load 302 304 3.08 307 308 R [4] 0,58
Demand Reduction
Fushwood Supply Per ha 1.30 1.20 1.27 1.28 1.24 1.23] -1.12
Per ha Demand 1.60 1.61 1.62 1.63 1.64 1.65 0.63
Camydng Capssly Fer ha 2 45 243 2.40 258 235 252 -1.142
Current Load A0z 304l 308 308 A0 A1 0ES
Management
mel?ﬂh 1.30 1.28 1.27 1.25 1.23 1.2
Par b Desmand 1.78 1.79 1,80 181 1.82 =]
Camying Capaciky Per ha 221 218 215 213 210 207
Caurren Lo a0 304 308 .07 305 A
Combined
Fushacod Supply Per ha 1.30 1.2 127 1.6 124 1.23
Per ha Demarsd 1,80 1,61 162 168 164 1,65
Cairying Capacty Per ha 245 243 E.=1D| 238 235 232
Cumrent Lcad .02 0= 206 .08 310 312

Table 4.58: Impacts of Different Policies on Carrying Capacity and Demand
Pressure:Fuelwood from Forests Only

1993] 1084| 189065) 1906 1997| 1998] Growth
Baseline
Fuehwood Supply Per ha 660 665 871 676 683 690 083
Pef ha Demand .51 977 10005 10.34| 1065| 1098] 254
Carrying Capacity Pas ha 11.23) 11.31] 1141 1150 1181 11.73] 0
Current Load 1618 1862 17.08( 17.58] 18.11| 1868 Z.84
Demand Reduction
Fushwood Supply Per ha &60 BG4 GEG| 674 6E73| 684 0.72
Per ha Demand 8,56 arr H5.00 022 948 972 2.57
Carrying Capacity Per ha 1247| 1255| 1284 1273] 12.82| 1293] o072
Current Load 16.18| 1657 1668 1742 17.83| 18238| 257
. Fuetwood Supply Per ha 562 6.74 683 682 TF.02 T.12 1.45
| Par ha Demand 951 E.?Tl 1004 10,33 1063 1085 286
Carmying Capacsty Par ha 1127 11.48) 1182 11.76] 11.84] 1210 145
Current Load 16.18| 1682 17.08| 17.57| 18.08| 18862 2 BB
Combined
Fuebwood Supply Per ha 662| 673 €81| 689 699 708 135
Far ha Demand 8,56 BT B.ag8] 821 44 889 251
Carrying Capacity Per ha 1252 1272] 1288] 1303| 1321] 1338 135
Current Load 16,18 1657 16.98| 17.40| 17.85| 18.3| 251
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Table 4.59: Impacts of Different Pelicies on Carryig Capacity
and Demand Pressure: Fodder

1993 1654 1 Sl 18466 1887 16858 IGrmﬂh
Baseline
Per ha Fodder Supply 0.7 .80 0. 80 .80 0.81 081 0.36
Per ha Fodder Demand 078 orr 077 i e 0.77 078 034
Camying Capacity Per ha 1.27 1.28 1.28 128 1.26 1.30 035
Current Load 122 123 1.23 1.24 1.24 1.24 0.34
Cemand Reduction
Per ha Fodder Supply o79| oeo| o080 O0BO| 080 | 081 031
Per ha Fodder Demand 0.7vE 076 oFT 7T o.F7 oFr 026
Carying Capacity Per ha 1.27 128 1.28 1.209 1.29 1.20 0.31
Cument Load 1.23 1.23 1.23 1.23 1.24 1.24 0.28
Management
Per ha Foddar Supply 10| 108| 108| 104| 102| 100 -1.88
Per ha Foddar Demand 0.7e orr a7 orr L1 i ora 0.33
Cairying Capacity Per ha 1.76 1.73 1.70 1.67 1.63 160 | -1.88
Courrent Load 122 1.23 1.23 1.24 1,24 1.24 0.x3
Combined
Per ha Fodder Supply 190 | 108 107 | 105 103| 02| 15
Por ha Fodder Demand ore| om| o7r| or7r| o77| o077 | 028
Q_.ﬁhn EMF‘EI'I'IB 1.76 1.73 1.7 1.68 1.66 163 -1 52
Surrend Load 1,22 1.23 1.23 1.23 1.24 1.24 028

Table 4,60: Impacts of Different Policies an Carrying Capacity and Demand
Pressure: Fodder from Forests

16403 1654 16495 1 D 1947 1858 br-:-wlh
Baseling
Fer ha Fadder Supply 0.51 0.51 051 0.51 0.52 0.52 037
Par ha Fodder Demand 212 217 222 228 2.34 241 Z42
Carnying Capacity Par ha 0.81 0.82 0.82 0.82 0.83 a3 037
Curmant Load 3.40 .48 357 366 | 375 3.B6 Fd2
Demand Beduction
Par ha Fodder Supply 0.51 .51 0.51 0.51 i 051 052 032
Fer ha Foddar Demand 2.12 2.16 221 2.25 I 2.30 236 210
Carmying Capacity Per ha 0.81 0.a82 0.a2 082 | 082 .83 0.32
Casrnent Load 340 347 354 381 | 3G9 iTAE 210
Management :
Per ha Fodder Supply 135 131 128 | 12| 18| 110 -303
Per ha Foddar Damand 212 217 222 228 | 234 240 247
Carmying Capacity Per ha 218 | 208 202 1484 | 185 177 | -383
Curment Load 3.40 348 358 365 ! 375 385 247
Combined |
Per ha Fodder Supply 1.35 1.3 128 124 | 119 1.15 | =214
Per ha Fodder Demand 212 | 21| 221 | 225 : 230 | 235| 202
Carrying Capacity Per ha 216 | 211| 205| 198 | 192| 184 | 314
Current Load 340 | 247 | 354 | 261| asa| ame| 202
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Table 4,61; Impacts of Differant Policles on Carrying Capacity
and Demand Pressure: Timber

1592 15 18955 1556 18487 1608
Baseline
Timber Supply Per ha 028 0.28 0,29 0.28 029 028
Fer ha Demand 052 054 .56 0.58 060 0.62
Carrying Capacity Per ha 3E7 367 367 367 167 31ET
Current Load {persansfhal G627 6.83 7.06 7.30 7.55 783
Demand reduction
Timier Supply Per ha oz20| o0z8| o29| o28] o020 o020
Per ha Demand 052 054 .55 057 .58 061
Carnding Capacity Par ha 367 87 36T 18T 36T 387
Current Load (personsiha) 662 a8 .81 .00 721 743 TEBT
Management
Timbear Suppdy Per ha 028 0.2 028 026 028 0.25 0.0¢
Par ha Cemand 052 0,54 .56 0.58 guE0 082 133
Carrying Capacity Per ha 367| 367 367 367| 367 367 0.00
Current Load [ personsiha) 662 683 T.05 T29 7.54 7.80 3.33
Combined
Timber Supply Per ha 028 0.2% 028 026 028 0.2% 0,00
Per ha Damand 082 0.54 0.55 0.57 0.58 0.50 288
Carrying Capacity Per ha ae7| ae7| 3e7| 3.7 367| 367 000
Current Laad (personsha) 6.62 681 ¥.00 T.20 7.41 T.64 2.89
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