NUWAKOT DISTRICT

Performance of the District Economy
Intraduction

This section summarises the historical performance of the economy of Nuwakot
with the main focus being on the agricultural, livestock, and forestry seciors. The
parformances of these closely interrelated economic activities are analysed using
the time series' data made available from different sources. The time series’ data
on the crops and livestock sector were obtained from the Depariment of Food and
Agricultural Marketing Services (DFAMS). Information compiled by the Land
Resources' Mapping Project (LRMP) on land use and forests has been used, and
the land use changes are projecied on the basis of assumplions described in detail
in the methodology section.

Crop Area

The performance of crops depends heavily upon the monsoon cycle, because only
11 per cent of the cultivable land in the district is under irrigation. Given the limited
imgated area, a bad monsoon always results in sharp declines in crop production
and the households' real income. Furthermore, the very low levels of modemn
inputs used by farm households severely limit productivity in this sector.

Paddy, maize, wheat, millet, cilseed, and polatoes are the major crops grown in the
district, accounting for 33, 44, 12, 7, 1, and 3 per cent respectively of the total
cropped area of the district. Food crops occupy over 95 per cent of the district's
total cropped area and the remaining five per cent is under cash crops (cilseed 1%
and polatoes 3%). The historical data on areas under different crops are reporied
in Table 6.1.

The total cropped area in the district increased from 20,470ha in 1975 1o 45,190ha
in 1989 at an annual growth rate of over five per cent. Within this period, wheat
registered the highest growth rate (8.3%), followed respectively by maize (6.6%),
potatoes (6.2%), and paddy (5.6%). The areas under wheat in terms of the
percentage of total cropped area increased from 8.7 per cent to 12 per cent from
1975-1989. On the other hand, the area under millet declined by half {from about
14% in 1875 to 79 in 1989), indicating a great deal of substitution over millet. The
area under paddy remained fairly constant at 7,000ha from 1975 to 1981, but it
doubled in 1982. The reason for this is not clear, Since 1983, the area under paddy
has remained more or less stagnant. In the case of maize, a sharp increase in crop
area is also visible, especially from 1986 onwards. Similarly, the area under
potatoes has also been expanding rapidly in recent years. The area under cilseed
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shows the greatest variation over the peried considered, and this is indicated by the
highest value of the coefficient of variation. Chart 6.1 presents the fluctuations in
cropped area. Finally, o project the area under different crops a semilog time trend
equation was imposed on the historical data The estimated regression resulls ara
presented in Table 6.2.

Crop Yield

Table 6.3 presents the productivity trends of different crops over tha period from
1975 to 1989. As can be seen, the per hectare yield of all crops, apar from wheat,
oilseed, and potatoes, has been declining over time. The yield in polatoes
increased al the rate of 3.4 per cent per annum, while that of cilseed and wheat at
2.8 per cent and one per cent per annum respectively. The highest declining trend
in yield is observed for millet (-1,1%), followed by maize (-0.6%) and paddy (-0.2%).

The overall picture shows a marginal increasing trend in wheat and potato yield
rates over time (Chart 6.2). Despite increase in cilseed productivity, the area under
this crop has not increased over time. Given the erratic trends in lhe yield rates of
different crops, no functional form could be fitted to the date series for projection
and hence an average yield over tha 1975-1989 period has been used as the base
yield.

Fariiliser Use

According to the Agricultural Inputs’ Corporation (AIC), the sale of fertiliser in the
district increased from 2 468 MT in 1982 to 5,440 MT in 1991 (Table 6.4). The
average growth rate in ferliliser sale during this pericd has been estimated 1o be
about seven per cent par annum,

The average sale of fertiliser per heclare of cropped are in Nuwakot increased from
67kg in 1982 to 94 kg in 19839, al an annual growth of about five per cent.
There was a sudden rise in sales during 1990 and 1991. While information
regarding the aciual ferliliser consumplion level in the district is not available, the
Irrigation Master Plan assumes it to be 18 kg/ha in the hill regions, which is far
below the sale rate reporied in Table 6.4, Even if the curreni level of fertiliser use
is assumed to be three times grealer than this, the actual consumption of fertiliser
in the district comes to be about 2,384 MT, which is still lower than the reported
sale in the year 1951. A large gap belween the reported sales’ figure and the
actual consumption level could be the result of fediliser leakage from the district to
other areas or faulty statistics on sales or areas under different crops.

In order to forecast the fertiliser sales in the district, a simple linear time trend
equation was filted 1o this historical data, and the resull is presented below.

Fertiliser Sale= 1713.63 + 352 66 time
(448.610) (49.29) R* = 0.885
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Chart 6.1
Area Under Different Crops: Nuwakot
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Livestock

Historical data on the livestock population by type of animal and its products in
Nuwakot district, as reported by DFAMS, is presented in Table 6.5. A close
examinalion of the trends in livestock population indicates positive growth in all type
of animals with the exception of goats and pigs. During the same period, the goal

188 MEI DISCUSSION PAPER MO, 839



population annually decreased by niné per cent and pigs by 19 per cent.
Consequently, their meat production also declined. Among the large animals, the
cattle population registered the highest growth rate (5.6%), followed by buffaloes
(5%), milch cows, and milch buffaloes (3%). The sheep population, however,
increased (3.7% per annum). The downward trend in goal population, an important
source of cash income for marginal and poor households, cannot be readily
explained, especially since a large market (Kathmandu Valley) for goat meat is
easily accessible from Nuwakot.

Many buffaloes are unproductive, as indicated by the low proportion of milch
buffaloes in the total buffalo population which decreased over time from 22 per cent
in 1984 1o 20 per cent in 1888. On the other hand, the proportion of milch cows to
cows remained almost stagnant at 10 per cent over the same period. Milk
production from buffaloes increased at a faster rate (5% a year) than from cows
{(4.7%). While the buffalo milk yield increased at the rate of 1.6 per cent per year,
the average annual growth in cow milk yield was less than one per cent. The
average annual yield of buffalo milk is estimated o be 0.91 MT compared to 0.33
MT per milch cow. The declining proportion of milch buffalo population and their
increasing milk yield suggest that households are becoming selective in their choice
of animals.

Table 6.5 also shows that the meat production from goats and pigs has decreased
by about nine per cant and 19 per cent per annum respectively, simply because of
decline in their population, and there has been no improvement in the productivity
{meat) of these animals over the period from 1984 to 1988, In order to project the
livestock population, cross-sectional data en livestock population provided by the
LRMP have been regressed with different land use calegories as described in the
methodology section.

Land Use Changes

Time series’ data on land use statistics in the district are not available. The land
use statistics reported by the LRMP pertain to the year 1978 and these dala were
projected, using the assumption regarding the interclass land transfer over the
period. As described in the methodological framework (Chapter 2), the land use
changes in most hill districts of Nepal result primarily from deforestion, which is
assumed to have taken place at the rate of one per cent per annum in the mid-hill
region over the decade (Master Plan). The deforested area was first converted o
shrubland, grassland, and eventually to agricultural land. Table 6.6. presenis the
projected land use changes in Nuwakot over the period from 1878-1990.

Nuwakot district is comprised of three ecological belts, viz., mid-mountains, high
mountains, and high Himal, covering 83 per cent, 10.6 per cent and 2.2 per cent
respectively of the districts' 1olal area. Over 97 per cent of the district's net
cultivaled area (and also population) lies in the mid-mountain belt and the rest in
the high mountains. Over 57 per cent of the cultivated land in the district is
unimigated and the rest is monsoon irrigated (18.7%) with 24 per cent under year-
round imigation. The potential area that can be brought under irrigation in Nuwakot
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is estimated to be 15,047 heclares. According to the LRMP estimate, a large
portion {over 75%) of the mapped cultivated area (i.e., adjacent NCI plus gross
cultivated area) in the districl is comprised of level lerraces and rest consists of
sloping terraces (11.2%), lower fool slopes (100.5%), and valley floor (2.8%)/.

Although about two-thirds of the district’'s natural forest lie in the mid-mountain
region, the share of natural forests in the total area in the mid-mountain region is
less than 13 per cent compared (o over 65 per cent in the high mountains. In other
words, the ratio between forest and agricultural land in the mid mountains is less
than 0.45 hectares, which is far below the suggested level required for sustainable
agriculture under the current state of technology and prevailing practices in the hills.
This implies there is excessive pressure on natural forests which are all accessible
in the mid-mountains. Even if all the shrub and grasslands are afforested, the
forast-cultivated land ratio would increase 1o anly 1.15 which is still lower than the
suggested level required to sustain hill agriculture.

The situation is quite the reverse in the high mountains with the forest-cultivated
ralic being as high as 10. The high value of this ratio is due to the fact that about
40 per cent of the folal area in the high mountains is under natural forests
[accessible), whereas the cullivated area accounts for only four per cenl.

The spacies’' composition of the total forest area in the mid-mountains is
predominantly hardwood (B6%) with a larger proporfion of the forest area under low
crown density [10-25%) and low maturity classes (97%). Both the crown density
and the malurity class of the forest improve as cne moves from low to higher
elevations in the district and as more forest aneas become inaccessible. The overall
land use changes in the district by ecological bell over the period from 1978-1930
are presented in Table 6.6. The tolal forest area in the mid-mountain region of the
district is projected to decline at the rate of 1.44 per cenl per year whereas, in the
high mourtains, natural foresis have declined by one per cent par annum. Since a
major portion of the deforested area is assumed 1o have been converled to shrub
and grasslands, the area under these land classes has increased al a relatively
higher rabe per annum. The net cullivated area in the high mountains has increased
at a faster rate than that in the mid-mountain region. In the district as a whole,
natural foresis have decreased at the rate of 1.3 per cent per year while the areas
under shrubs and grass, and the cultivaled area increased by 0.56 per cant, 0.96
per cent, and 0.15 per cent per annum respectively during the 1878-1980 period as
reporied in Table 6.5.

It should be noted that a significant portion of the district's tolal area falls within
Shivapun (6.4%) of the mid-mountain region and Langtang MNational Parks (35.3%)
of the high mouniain region. Since the park areas are nol Bkely to change, they are
excluded from the land use calegories repored in Tabkle 6.6. All of the high Himal
area falls into this excluded category under the Langtang National Park. Limited
seasonal grazing is, however, allowed in the Park, and this faclor is taken into
account later while evaluating livestock carrying capacity.
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Economic and Matural Resource Conditions: Baseline Scenario
Fricas

The national foracasted price was calibrated (o reflect the price situation in Nuwakol
district. Data on prices for Dhading, a neighbouring district, were used to calibrate
the prices for Nuwakot and are presenied in Table 6.7. The last column of Table 6.7
also presents the growth rate of prices calculated by using the end points' values.

Among the foodgrains considered, millet and cilseed pricas have the highest growth
rates while wheat prices have the lowest growth. The aggregate cereal grain price
has a growth rate of aboutl 9.64 per cent. The table also contains the forecasted
prices of other food products and production factors,

Crop Area and Yield

Table 6.8 provides the resulls of the forested area under different crops and Table
6.9 provides the respective crop yield projections based on the assumpticn of non-
constant crop prices and variable inputs. Area growth follows a lime trend based
on histeric data series. The growth rates forecasted for crop area over time
indicate almost negligible growih rates in the areas under different crops in
Nuwakot, which average about one per cent per annum.

Fertiliser sale is expected to grow at about six per cenl per annum based on
fertiliser sales in the district over the past few years. The sale of fertilisers in
MNuwakol, as reported by the AIC, exceeds the per haclare use rates on the crops
as was reporied for olher districts in the Bagmati zone. Other more recent
astimates that reflect current fertiliser use in the district are not available for
confimation of the sales’ figures. However, field observations indicate that fertiliser
use in the district is increasing over time and more and more farmers have begun
to use fertiliser,

Table 6.9 provides the future yield trend of six crops in Nuwakot on the basis of
past trends. Forecasling is based on the assumption that the crop technology will
remain the same over time. Despite the positive trend in the crop yield rates in
Muwakot, the forecasted growth rates are well below the population growth, which
is nol encouraging. The resulls indicate that, over time, Nuwakot faces a declining
trend in food sufficiency (from its own source base) under the existing state of
technology in this seclor. Although Nuwakot is self-sufficient in food at present, the
dedclining trend in food sufficiency has implications over time for the land resources
(these are examined later below).

Crop Production

According to the model, crop oulput or production is determined by the area and
yield cutcomes discussed above. The resulting growth in production (Table 6.10)
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of the different crops is positive, The higher production growth rates observed are
mainly due o the growth in area discussed above.

Gross Margin

Gross margins were calculated for each of the six crops, based on existing
information provided in the Imigation Master Plan (1989). Table .11 alsc presents
the total gross margin and cost of cultivation per hectare of cultivated crops. All
crops registered positive gross margins. Millet gross margin has the highest growth
rate, despite the fact thal its area and yield remain almost constant over time, The
increase in the gross margins reporied in Table 6.11 is primarily the result of the
increase in nominal crop prices over time. Maize, however, has the highest per
hectare gross margin in Nuwakot, followed by paddy and cilseeds.

Livesfock

The manner in which livestock numbers were forecasted has already been
explained in the methodology section. The livestock sector results indicate thatl the
average annual growth in LSV in the disirict is negative (Table 6.12), Based on
data collected by the Depariment of Food and Agricultural Marketing Services'
Department (Agricultural Statistics of Nepal) (DFAMS 1980), livestock products
(meat, milk, ghee, and wool) wera derived and also applied 1o estimate the gross
margins from livestock over time. Trend equations were fitted to the dala series
and the results linkad with the forecasted livestock population lo project livestock
products for Nuwakot.

The average annual increases in the different types of livestock products are
reported in Table 6.13. The reason why pork and chicken meat production register
the same growth rate is because these two products are not linked o the land-use
seclor as already discussed in the methodology section. Simple time trends were
fitted to the past data to forecast the future populations of chicken and pigs.

Gross margins were also calculated for livesiock enterprises. Liveslock raising
costs were calculated afler consultation with livestock experts. The average
increase in LSU cost over time is aboul seven per cenl. Gross margins from
livestock were also derived (Table 6.14). The average annual increase in per LSU
gross margin is about 11 per cent.

Food Availability and Demand

Assuming different wasle, loss, and seed allowance factors, the tolal cereal
availability in the district was derived from the production of the four cereal grains
{rice, wheat, maire, and millet) reported above, The per capita availability was then
derived. A similar exercise was camied oul 1o oblain the per capita domestic
(district) supplies of meat (mution, buffalo, pork, and chicken), oils and fat (derived
from oilseed production and ghee), vegetables (assumed to be potatoes only), and
milk. Tables 6.15, 6.16, arnd 6.17 provide estimales of the forecasted food
availability, demand, and food balance siluation in the district.

182 ME| DISCLUSSION PAPER NO. 59



Crop yield rates are important in determining food supplies, given that land is
almost inelastic in terms of supply in Nuwakot. Despite the low growth in crop yield
rales, Muwakol appears to be self-sufficient in cereal grains. As a matter of fact,
MNuwakol is surplus in cereal grains as can be observed from Table 6.17. Nuwakot
has a surplus production of potatoes and meat but faces a deficit in milk and oils
and fat supply.

Land Use Changes

Land use in the district includes agriculture, forests, grazing land, shrubland, non-
cullivated inclusions, and other categories. Because of the interaction between
competing land uses, land use is subject to change over time in the district. Table
6.18 provides details on the changes in land use over time in Muwakot.

The results given in Table 6.18 indicate that land use changes, albeit small, have
occumed in the district. The share of the forest area declines over time at a rate of
one per cent annually and the forest area is forecasted o constitute only 11 per
cant of the district's total area by 1958, from the share of 14 per cent in 1951,
Marginal gains are forecasted for shrub and grass lands. Other land use categories
tend to remain unchanged over time,

The cullivated areas given in Table 5.8 and in Table .18 appear 1o be different.
This discrepancy in the two figures arises because they come from two different
datasets, namely, DFAMS and LEMP. It was not possible to obtain the net
cultivated area in the district from the data reporied by DFAMS and the LRMP for
the area under different crops is not provided. To derive the cultivaled area
reporied in Table 6.8, it was assumed that the cultivated area is the sum of the
areas under paddy and maize, i.e., non-competing crop areas. From the results
reported in Table 6.8, the percentage of the cultivaled area is about 30 per cent,
compared to 26 per cent reported in Table 6.18. In other districts, the discrepancy
is larger.

Faorest Products

The section on methodology has elaborated on how the forestry sector has
developed, based on LEMP and ofther dala sources, Only the resulis will be
discussed in this section. Forests are assumed to provide three primary products,
namely, fuelwood, timber, and fodder. The supplies of these resources over lime
were derived and compared with the demand.

Fuetwood

The fuelwood demand perhaps exerts the most pressure on forests, especially
when stocking forests is an uncommon practice in many parts of Nepal. Fuelwood
is assumed to come from different sources, namely, accessible forests, farmland,
non-cullivated inclusions, and plantations. The yield rates of these sources vary.
Densily and maturity classes are the two imporiant factors that were taken into
account while establishing the yield rates of different forests.
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Table 6.19 provides an estimate of the fuelwood supply from different scurces in
Muwakol. Mon-cullivated inclusions (NCI) are the main source of fuehlwood supply
in Muwakol. Accessible forest is the third important source of fuelwood in the
district, following shrubland. The contributions of NCI and shrubland increase over
time and those of forests decline over lime, Crop residue is also an important
source of fuelwood in Nuwakol., The contribution of fuelwood from farmlands is
negligible. The corresponding estimates of fuelwood from different sources in
terms of air dry tonnes (adt) are provided in Table 6.20. Nuwakot is already
expariancing a fuelwood deficit which is seen to increase over time.

Eodder

Fodder is also an imporant forest product. Fodder is supplied by varous sources
as highlighted in Table 6.21. Forests are not the most important source of fodder
supply in the district, as they contribute only about five per cent, and this share
shows a decline over ime. The main source of fodder is crop residue, followed by
MNCl land. Other sources reporied in the Table contribute a small percenlage of the
district's total fodder supply.

Labour Supply and Uise

Labour supply is determined by the size of the active population. Households
devole labour lo crop production, livestock raising, and other activities. An active
parson is assumed (o have at hisfher disposal 240 mandays. Each active member
supphes labour for crop production, and livestock raising (100 mandays per LSU).
Othar, more spacific, information on labour use patterns for Nuwakeot is not directly
available. The Multipurpose Household Budget Survey - Nepal Rastra Bank (M-
MNRB) report, however, provides information on the percentage of the population
engaged in other activities in the hill region of Nepal. An assumption that 240
mandays of labour in a year are supplied by persons engaged in activities ather
than agriculture and livestock has been made. The number of persons engaged
in other activities (Table 6.22), multiplied by the number of working days in a year,
provides an estimate of employment in other sectors in Nuwakot district,

In terms of the labour use pallern in the district, labour use as a percentage of
availability declines marginally cver time as indicated by the "Labour Use" row in
Table 6.22, Members of the households spend time collecting fuehwood and water
and carrying out other crop production aclivities. These activities have not been
taken into account in the present exercise. As a result, the percentage of
unutilised labour in the district appears o be large. But, even if these aclivities are
taken into account, it is unlikely that labour utilisation in the district will increase
substantially 1o make Nuwakot a labour-deficit district. Currenily, only about 70 per
cent of the available labour in the disirict is gainfully employed. Another reason why
the results indicate a high underemployment rate is because, while the active
population is taken into account in the model, the paricipation rate is not
considered, which, if accounted for, would reduce the size of lhe total active
population, and, hence, the underamployment rate.
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Trade

Many food and non-food iters are imported into Nuwakot, The exact amount of
imporis into the district is not known. However, the Multipurpose Household Budget
Survey provides information on the average monthly household expenditure on non-
food tems. The results are for 1984, i.e., the year the survey was conducted, The
values of imports were aggregated and, allowing for inflation, these values were
updated to 1991 (base year). The expendilure figures are given for food and non-
food imporis.

The method of estimating the non-food imporl demand growth rate has already
been described in Chapter 2. It is important to emphasise that calculation of the
import demand growth rate requires information on the income growth discussed
in the following section. The growth in import demand is driven by the income and
population growth, The results are presented in Table 6.23.

The average growih in non-food demand is about one per cent per year and is
solely determined endogenously by the model. The per capita value of non-food
import in 1992 was Rs 985, and this will increase 1o Rs 988 by 1998 at a rate of
less than one per cent growth,

Also presented in Table 6.23 is the value of food exporis, since, as has already
bean discussad above, Nuwakot is surplus in some food items. Food export was
derived from the excess food demand determined from the model. More
specifically, the demand for food imporis is conditicned by the differences in
domestic supply (district) and domestic demand. The difference between supply
and demand is carried over to the trade section. The value of food surplus,
including cereals, meat, milk, vegetables, and ocils and fat, is multiplied by the
aggregate price of cereals and the respective food prices, The value of per capita
food expons increases over time by about nine per cent,

Income

income is also determined endogenously by the model. The per year gross
margins onginating from the crop and livestock sectors and income accruing from
the different employment aclivities were added to derive the aggregate income for
Muwakot district. Tables 6.24, 6.25, and 6.26 present the magnitude of nominal,
real, and income shares originating from different sactors.

The per capita nominal income grows at about 11 per cent per annum, but, when
real incomes are taken inio account, the growth in real per capila income is only
about one per cenl, indicating a very rough time ahead for the district.

The share of income originating from the crop sector tends to increase marginally
over time. The share of income from the livestock sector, however, deteriorates
marginally, even though the real income from this sector registers positive growlth.
The share of income from other off-farm activilies declines over time, and 50 does
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the real income as employment in the other sectors is assumed 1o remain at a fixed
percentage of the total population.

Environmeant: Sustainability and Carrying Capacily

The purpose of this section is to assaess the pedformance of the district in terms of
selected sustainability indicators and explore the carrying capacity of the district,
given the human and livestock populations and the demand and supply of natural
resource-based products in the district. In particular, the natural resource produclts
considered are the land and the various products that can be produced from it to
meat human and livesiock needs.

The performance of the district in terms of some selected sustainability indicators
can be judged from the results presented in Table 6.27. In the hill-farming system,
forests are an importani source of the fodder needed by livestock, which, in turn,
provide nutrients (manure) to the fields. In addition, forests also provide fuelwood
and timber 1o households, Besides these three resources, forests also provide leaf
litter as a nutrient-supplement to the fields. As the area under accessible forests
declines over time, the supply of fodder and leaf litter also declines, leaving
negative implications for agricultural productivity. Therefore, the forest-cultivated
land ratio in a district gives an idea of the amount of resources that can be
harvesied sustainably to meet the households' requirements for forest resources.

Wyatt-Smith (APROSC 1982) in his study estimales that 3.5 heclares of accessible
unmanaged forests are required to support one hectare of agricullural land in the
context of the hill-farming system. Wyall-Smith provides a breakdown of the
astimate of the three forest resources (fodder, fushwood, and timbear) needed to
support one heclare of agricultural land. One hectare of agricultural land requires
2.8, 0.24 to 0.48, and 0.32 ha of unmanaged accessible forests in lerms of fodder,
fuelwood, and timber respectivaly,

Similar estimates have not been derived for this study, but some Indication can be
provided by the results derived from the model. For example, the accessible forest-
cultivated land ratio in Nuwakot is currenily 0.55 hectare, which is very low
compared o the Wyatt-Smith estimate of 3.5 hectlares, If it is assumed that 3.5
hectares of forest land are required 1o supporl ene hectare of agricultural land to
make the hill farming system sustainable, then the existing ratio estimated for
Nuwakot is alarming. This ratio in Nuwakot shows a declining trend over time
(Table 6.27).

Thee ratio of shrubland to accessible forest land is another indicatoer which axplains
partially the extent of forest degradation, since, as forests degrade, they are first
converied into shrubland. The shrubland-forest ratio in Nuwakot is cumently
estimated to be 1.43, indicating that the area under shrubland far exceeds the area
under forests, and this ratio increases over time. The dependency on forest is also
seen to increase over ime. Livestock also continue 1o exert increasing pressure
on forests, but livestock pressure on cultivated land and grazing land decreases
over time (Table 6.27).
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Population

The population of the district continues to grow over the timeframe covered by the
study. The size and growth of population in Nuwakot over time are given in Table
6.28. The increase in labour force and its appropriate use will have to bé examined
in terms of the employment situation as well as food supply among other
considerations, under the current trend scenario. For many years to come, the
district will have to rely on the existing natural resource base lo use the labour force
gainfully as well as to feed the total population. In addition, the fuelwood demand
will also increase due to the increase in population.

During 1980-91, the bulk of the employment genarated in the district was in the
agriculiural and livestock sectors. According 1o the results derived from the model,
the agricultural area is not increasing to the extent neaded to ulilise the expanding
labour forcae, If it is assumed that the new labour force will be employed in the
agricultural sector, new areas will have to be brought under cultivation.

If new areas are brought under cultivation, the current land use situation in the
district will have 1o change. For example, more forest areas will have 1o be
converted into agricultural land. This oplicn may not be viable or sustainable given
the already censtraining situation in the foresiry sector in terms of meeting the
fuelwood and fodder demands. It is possible, however, that the adjacent NCI,
which occupies vast tracts of land in the district, could be used for agriculture. But
the use of such land will not be sufficient 1o generate employment to absorb all the
new entries into the labour force, and there is not enough land in the first place,
even if the limitations in the form of financial and technical constraints did not exist.

It can be urged that employment can be generated in the livestock sector. Under
the current trend scenario, this too does nol appear to be a viable alternative. Even
though the livestock carrying capacity appears to be relatively better compared to
other districts in the Bagmati Zone, the livestock productivity is similar. What
appears to be imperative in the livestock sector is the reduction of numbers and
the increase in productivity per animal, and this is not likely to generate further
employment. In this situation, labour is more likely to be displaced rather than 1o
be employed in the livestock sector. If a district's sustainability is viewed in terms
of the labour use situation, clearly Nuwakot does not qualify as sustainable
because an increasing number of people remain either unemployed or
underemployed.

Food

This section examines the implications of the expanding population in terms of the
camying capacity of land to meet the food requirements. Table 6.29 provides the
calorie demand and availability situation over time for Nuwaket. Under current
trends, the calorie supply will decrease marginally from 4,223,000 calories per ha
in 1991 1o 4,217,000 calories per ha in 1998, primarily due to decreasing crop
yields, despite some growih in the cropped area. The calorie supply over time
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meets the calorie demands, even though the growth in calorie demand (due to
population growth) exceeds the growth in calorie supply.

The present supply of calories per hectare supported 5.84 adults in 1991, and this
situation remains more or less the same until 1998. On the other hand, given an
adult's calorie need (2,410), the load on one heclare of land in 1991 was about 5.20
adults, and this also remains fairly constant till 1998, The results indicate that
Muwakot will continue to be surplus in food (cereals and potato) over the 1991-1998
period.

It is worth noting that access to calories may, in fact be less than availability and
needs indicate. Access to food is determined by income and relative prices, given
base year consumption levels. Table 6.29 presents the resulis in terms of one's
food need. The Table indicates that Nuwakot is surplus in cereals, potatoes, and
rmeat but deficit in milk and oils and fats, even frem the consumplion paint of view.

F uebaood

The fuelwood situation is presented in Table 6.30. The supply per heclare
decreases over time as the accessible forest area also decreases. The pressure
on a hectare of forest land increases due to the population growth. It can be
observed thal the demand is already higher than the supply. This pattern
continues to deteriorate over time. The supply position is currently 75 per cent of
the demand and, by the year 1998, the supply will decrease lo 67 per cent. The
carrying capacity will also decline as the forest quality deteriorates, leading to an
increase in the load factor. The load factor (which indicates the fuelwood
requirements of the persons that a hectare of land can support given the per capita
need of 0.588 adi) will increase from 4,66 persons per hectare in 1982 to 5.04
persons per hectare by 1998. On the other hand, the camying capacity will
decrease from 3.51 persons per heclare to 3.37 persons per heclare by 1998,
Clearly, the fuelwood situation in Nuwakot is alarming.

Fodder

Under the existing trend, given the livestock growth and changing patterns of land
use generaled by the model, the capacity of forest, grazing, and agricultural lands
and other fodder supply sources to suppor the livestock population appears to be
sustainable in Nuwakot as indicated by the results given in Table 6.31. Under the
current trend of land use change and livesiock population growth, the capacity of
land to support the livestock population appears to be satisfactory. Currently, the
livestock population (expressed in terms of LSU) that can be supporied by one
hectare of land is about 1.09 LSU, whereas the current load factor is smaller (0.84
LSU/ma). The present situation indicates a surplus in fodder supply compared to
the fedder demand in Nuwakat.
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Conclusion

Under the current state of technology and infrastructure, the capacity of the district
to sustain the increasing human and livestock populations in Nuwakot appears to
be fairly satisfactory. One major advantage of the district is that it continues to
produce surplus food. This factor is important since Nuwakot can diversify its crop
sector by including more high-value crops to generate a higher level of income and
employment. Enough scope exisis within the crop sector to improve crop yields
and cropping intensity so as to generate more income and employment. The
natural resource scanano in the district indicatas that the fualwood situation should
be given more attention. The quantity and quality of forests are deteriorating fairly
rapidly in Nuwakot, and il is likely that greater pressure will be exeried on forests
to meel the growing fuelwood demand. The fodder supply problem in the district
is not serious cumrenily, as indicated by the surplus, basad on the results derived
from the modal.

The overall results suggest that the natural resource and environmental conditions
in Muwakot are not as alarming as those in the other two districts of Bagmati Zone,
namely Kabhre and Sindhupalchok. The carrying capacity and load analyses
indicate that pressure on agricultural land in Nuwakot is not likely to be serious over
time since the current capacity exceeds the load faclor in terms of calories. This
implies that agriculture in Nuwakot may not pose a threat to forest lands since the
disirict's food produce is in surplus. However, the threat o forests, from the
fuetwood point of view, cannot be ruled out. Fuetwood demand already exceeds the
current sustainable yield rates. But, since forest resources complement agricultural
productivity, the deteriorating forest conditions will have a negalive implication on
agricullure.

Policy Scenario and Impact Analysis
Introduction

This section examines the impact of different policies on the food supply and
natural resource base of Nuwakot district. A population policy is also examined.

Popuwlation Policy Scenano and Impact

Muwakot's population growth accerding 1o the 1991 census is about 1.46 per cent
compared to the national average of 2.3 per cent. Over time, even with the small
increase in population, Nuwakot's economic situation is likely to deteriorate,
although the economic situation in Muwakot is relatively better compared to other
districts in the Bagmati Zone. As a result, a "population reduction policy’ was
examined within the simulation model developed for Nuwakot.

The population reduction policy is assumed to start in 1993 and continues till 1998,

Initially only a small reduction (growth rate) is envisaged, and this is allowed to
decrease each year fill it reaches 0.9 per cent in 19%8. The growth allowed in 1998
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is about half the existing growih irend and it also matches with the overall target of
50 per cent reduction in the population growth envisaged in the Eighth Pian Period

K% 199 MEM#W%M‘H £ach year arg given in Table 6.32,
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Crop Sac,tqf'r' Policy Scenarios and Impacts

The impacts of aliernative policy scenarios dealing mainly with fertiliser, irmgation,
E[ﬁlm policy in the crop sector are examined in this section. The first policy
envisages the development of all the polential irrigable areas in the district
estimated to total 15,047 hectares). Under the fertiliser policy scenario, the
present level of fertiliser use rate in the disirict is assumed Lo increase by 25 per
cent, Finally, the combined policy scenario refers, in particular, to the combination
of imgation and fertiliser policies in addition to the cropping intensity effect resulting
from the net increment In polato area equal to the additional irrigation area
developed. All other cropping intensity effacts thal can be expecied to occur during
the non-potato season are held constant to simplify matters. The relative merits of
these allemalive policy scenarios are assessed in lerms of the yield, food balance,
trade, income, employment, eic and are discussed in the following seclions.

Impacis on the Food Sector

Crop Yield: With the introduction of the immigation policy, the existing irrigated area
in the district almost doubles to 15,047 heclares by 1993, and this area is
assumed to remain constant over the projected period. This change in irfigated
area will affect the yield of all crops excep! millet, depending on the irrigation
elasticities and parameters of crop yield response functions used in the model. The
resulls presented in Table 6.32 (Chart 6.2) indicate that both the magnitude and
trend in crop yields will improve significantly due 1o this policy. For example, the
magnilude of increase in crop yields is more pronounced in the case of polatoes,
followed by wheat and paddy, whereas the average annual growth rate of crop
yields, although less than ona per cent, is among the highest for paddy (0.85%),
followed by potatoes (0.5%), and wheat (0.4%).
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The impact of the 25 per cent increase in the per hectare fertiliser use rate on yield
improvement is lower than that of the irfigation policy, whereas the long-run growth
trend under the feriliser policy is relatively higher than under the irfigation policy.
Other considerations remaining the same, a 25 per cent increase in the use rate of
fertiliser increases the yield of paddy and wheat by over five per cent and that of
potatoes and maize by less than three per cent, given the fertiliser elasticities
assumed in the model. Since no feriliser is assumed 1o be applied to millet, its
yield remains unchanged under this policy as in the case of the irmigation policy.

When both irrigation and feriliser policies are introduced jointly together with the
expansion in the area under potatees, as indicated above, the wheal yield is
expected to increase the most (by 28%), followed by oilseeds (20%), paddy (15%),
and potatoes (13%), whereas the maize yield is expected to increase by less than
five per cent compared to the hectare yield in 1993 under the baseline scenario.
Despite the impravement in crop yields due to this combined policy, it is interesting
to note thal the projected growth rate of crop yields under this policy is lower than
under the fertiliser policy.

Food Supply; The impacts of different policies on the food availability situtation in
Nuwakot are given in Table 634 (Chart 6.3), The results indicale that the
magnitude and trend of the per capita food availability by food types under the
different policy scenarios are similar. That is, while the irrigation policy increases
the level of per capita food availability more than the fertiliser policy, the long-run
growth trend of the per capita food availability under the former policy is, however,
relatively higher than under the later policy.

Food Demand: The rural households' demand for food is assumed to be influenced
by the changes in the income and price of different food items, The food policy
scenanos considered in the present exercise, however, affect household incomes
{through increased crop production), and, hence, the per capita food demand
increases depending upon the growth in income and the magnitude of income
elasticity of the food demand. The changes in the per capita demand for different
food groups generated by the model under each policy scenario are given in Table
6.35.

The results indicate that the per capita demand for most food items under both the
imigation and feriliser policies, in general, do nol increase much compared to the
baseline situation. Since food is a necessity, its income elasticity is generally
inglastic, indicating that the rural demand for food does not change proportionately
with the change in income, The resulls further indicate thal the per capita demand
under each policy, especially under the irfigation policy, declines al a faster rate
than under the baseline scenario. This trend is in line with Engel's Law which
states that the share of the food basket gradually declines as household incomes
rise. When both the irfigation and fertiliser policies are introduced jointly with
increased cropping intensity, the per capita demand for all food, however, increases
considerably in the initial years and then begins o decline over time,
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Chart 6.3

Per Capita Cereal Awvailability
Chonges Over Time: Muwoket
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Food Balance: The per capila food balance situation, with and without food policy
interventions, in the district over the 1993-1998 period is presented in Table 8,36
(Chart 6.4). Even under the baseline situation, the district continues to experience
a nel surplus in food despite the declining trend in food surplus. Under the irrigation
and fertilisar policy inlerventions, the district's food balance situation improves and
shows a positive trend in the per capita food surplus over time. It should, however,
be noted that the per capita oil and fat balance situation in the district does not
improve under these policy interventions, because of the litlle or no effect of such
policies on the supply of this foed group, including not only cilseeds but livestock
preducts such as ghee.

When both the imigation and farliliser policies are introduced jointly along with
expansion in one existing area under potatoes, the net surplus in the food balance
situation declines drastically in 1993, mainly due to a sudden rise in income which
induces food demand more than the policy impact on supply. From 1994 onwards,
the surplus in food balance, however, improves considerably due to the decline in
per capita demand resulting from the gradual decline in income growth.

Calorie Balance: Table 6.37 provides the forecasted calorie demand and supply
situation in the district under each policy scenario (Chart 6.5). Under the current
state of technology, the estimated calorie supply (from cereal and potato only) is
over 1.10 imes greater than the total calorie requirement, and this calorie surplus
declines marginally over time. Both the imigation and fertiliser policies enhance tha
calorie supply compared to the baseline situation, but the impact of the irrigation
palicy is relatively more pronounced than that of the fertiliser policy. For example,
in 1953, the calorie supply under the former palicy would be about 1,19 times higher
than the calorie demand, compared to 1.14 times higher under the latler policy.
When bolh these policies are infroduced jointly, along with expansion in the
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cropping intensity, the calorie supply is expected to exceed the calorie demand
considerably, the per hectare calories being 1.62 times greater than the per hectare
calorie demand. It should be noted that all the policies scenarios, excepl the joint
policy, enhance the calorie supply rather than the calorie demand.
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Impact on Trade

The manner in which both food and non-food exports/imports in the district are

forecasted has already been described. The impact of alternative policy options on

food and non-food exportfimport is examined in this section and the results

gghrmrnéﬂd by the model under each policy scenario are presented in Table 6.38
art 6.6).

Food:: Currently, the district is a net exporter of food with the value of exports
increasing at the rate of about seven per cent per annum under the baseline
scenario trend. The value of food exports, under both irrigation and fertiliser
policies, increases at a much faster rate than under the baseline scenario, but the
annual growth of the value of food export under the former policy is relatively
higher (17%) than under the latter (11%). However, the value of exports under all
policy scenarios declined drastically in 1993 due to the sudden rise in income which
induces higher food consumption. Under the joint policy, the value of aggregate
food exports is expected lo increase considerably from Rs 108 million in 1993 to Rs
972 .4 million in 1988 at the average growth rate of about 55 per cent, primarily as
a result of the large surplus in potato production. The value of per capita food
exporis under each pelicy scenario is given in Table 6.38,

Chart 6.6
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Non-Food. The extent to which the demand for nen-food imports is influenced by
policy interventions depends very much upon the magnitude of incoma growth
resulting from policy action, together with the strength of income elasticity for non-
food demand, other considerations remaining the same. The results presented in
Table 6.38 indicate that the value of non-food imporis under the joint policy is more
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pronounced than under the single policy, taken separately. The value of non-food
imports under the single policy does nol change from the baseline scenario. This
is parhaps because the annual growth in income (which is declining) resulting from
the policy interventions is not strong encugh lo induce import demand growth over
time. The joint policy has a greater impact on nen-food imporis than the other two
policias.

Impact ris

Before examining the employment impacts of the different pelicy interventions, it is
imporiant to emphasise that any increase in lotal labour utilisation resulis primarily
from the crop sector rather than from the livestock and non-agricultural sectors.
Therafore, it is only under the joint policy that the additional labour force can be
used in the crop sector, due to the increased cropping intensity effect. While
development of irrigation facilities would also help to generate considerable
employment opportunities, al least in the shon run, this effect has not baen taken
into account in the present exercise. As a result, the total labour utilisation rate
under both irrigation and feriliser policies remains unchanged from the baseline
situation, whereas the joint policy improves the labour use rate significantly. The
results presented in Table 6.39 indicate that an additional seven per cent of the
total labour force would be used in the crop sector if all the potential irrigated area
in the district is brought under potate cultivation, It is also possible to grow othar
crops during the non-potato season, hence increasing labour utilisation, but this
has not been considered in the present exercise to simplify matters. Itis further
evident from the Table that, although the labour use rale is expected 10 increase
from 69 per cent under the baseline condition o 77 per cent under the joint policy,
the labour use situation under both scenarios declines over fime as thé population
grows.

Income

All the policies examined above affect the income through their impacts on the crop
seclor. Income originating fram the livestock and other non-agricultural sectors, is
nol direcily affected by these policies. The eslimated nominal income originating
from all these sources was converied to real incomes, using the weighted cereal
grain price index at 1991 constant prices as mentioned in the baseline rasults
described above. The results presented in Table 6.40 indicate that the real per
capita income, which is estimated to be Rs 1,174 in 1993 under the baseline
situation, is expecied to reach Rs 1,322 under the imigation policy, Rs 1,241 under
the fertiliser policy, and Rs 2,563 under the joint policy. Imigation development is
seen to have a larger impact on the income level than the fertiliser policy. Yet the
long-run (1993-1998) growth rate of the real per capita income under the fertiliser
policy is slightly higher than under the irrigation policy (Table 6.40, Chart 6.7)
because the growth in crop yields under the former policy is found to be relatively
higher than under the latter policy.

The relative shares of income from different sources in the total income, with and
without policy interventions, are provided in Table 6.41. The contribution of the

MEI DISCUSSION PAPER NO. 95/8 205



crop sector to the tolal income, which was about 50 per cent under the baseline
scenario in 1993, is expected to reach 56 per cent, 53 per cent, and as high as 78
per cent respeclively under the irrgation, fertiliser, and under joint policy
interventions. The results further indicate that the projected share of crop income
under the fertiliser policy grows at a slightly higher rate than under the irrigation and
joint policy interventions. The declining share of livestock and non-agricultural
income over time is also discemnible from Table 6.41,

Natural Resource Base: Policy Scenanos and Impacts

The impacts of different policies on the nalural resource sector are examined in this
section. Two sets of policy interventions, dealing with both the demand and supply
sides of the natural resource seclor (forest), have been considered. While the
demand side policy refers in particular to a 10 per cent reduction in the per capita
consumplion of fuelwood, the supply side policy involves improved management
of all the existing accessible forests in the district. The effects of these two policies
on demand and supply reduces the rate of deforestation, thareby more fuelwood
will be available to meet the fuelwood demand., The results presented in Table 6.42
are, therefore, the results of these simultaneous effects. This also explains why the
total supply of fuelwood under the demand policy decreases at a slower rale
(1.54%) than under the baseline situation (1.68%).

Chart 6.7
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The results of the supply side policy are also presented in Table 6.42. As is evident
from the Table, the fuelwood balance situation improves in comparison to the
baseline situation, but the situalicn is less pronounced compared to the demand
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side policy. What is more interesting, however, is that the long-run growth (1993
1968) also reporied in the Table indicates that the supply side policy has a better
impact in terms of reducing the fuelwood deficit (in the leng-run) than the demand
side policy. The supply side policy induces better growih of forests over time
adding to the biomass stock. The total effect of the supply side policy will become
visible afler 15 years or so, and cannot be covered by the model. Thus, each year,
a larger biomass stock is added to the existing foresl area, and this explains the
relatively lower negative long-run growth under the supply side policy (indicating
relatively larger supplies in the long run).

When the demand reduction and supply management policies are simultaneously
examined (joint policy), the fuelwood situation in the districis does not change very
much compared 1o the demand side policy in the initial years. The effect of this
policy on fuelweod is visible in the fallowing years when compared to the fuelwood
balance situation under the above two policies,

Impaci en Fodder

Compared to the fuelwood situation, the fodder situation in Nuwakol is relatively
better. Currently, there appears 1o be an excess supply in Nuwakol. Crop residue
is the most important source of fodder in Nuwakot and it continues thus under the
different policy scenarios as highlighted in Table 6.42.

The fodder situation in Nuwakot under the baseline scenario improves over time
and this trend continues under all the policy options. The different policies do not
have much impact on the fodder balance situation in the district (Table 6.42). The
long run growth observed in the fodder balance situation is also positive under all
scenarios.

Environment and Carrying Capacify

The qualkity of environment depends substantially upon the nature and extent of the
relationship existing between the population and land resources in a given area.
The direction and magnitude of inter-class land transfers that have taken place in
the district along with the deforestation rate, have grave environmental implications.
The impacts of different policies on some selected indicators of sustainability, such
as the changing pressure on the natural resource base, the forest-cultivated land
ralio, and deforestation, were assessed against the capacity of land resources. The
associated demand pressure on these resources was also delermined.

I sSource Hase

Per Capita Cultivated Land: Under the current population growth trand, the
pressure on the natural resource base and environment results primarily from

natural resource deficit, leading to deforestation and land use changes. In the case
of Nuwaket, the population growth rate of about 1.46 per cent per annum (Table
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6.43) exceeds the growth in agricultural land, and, as a result, the per capita
cultivated land declines steadily over time at about 1,73 per cent per annum,
indicating the increasing pressure on agricultural land, The different policy options
do not have any visible impact on agricultural land in terms of reducing the human
pressure over tima,

Per Capita Accessible Forest, The pressure on accessible foresis (land) will

conlinue to grow over the projected period under all policy scenarios simply
because the accassible forest area under all policies decreases at a faster rate than
the population growth, but the pressure on forest lands is not reduced by the pelicy
interventions. Compared to the baseline scenario, the population density per
hectare of forest land under the demand side and joint policy opfions is projectad
to grow at a relatively lower rate (3.58%) than under the supply side policy (7.79%).

Cultivated-Forest Area Rafio: Foresls are an imporiant source of fodder for
livestock, which, in turn, provide nutrients (manure) to farmers’ fields. In addition,
forests also provide litter as a nutrient supplement to farmers' fields. As the
accessible forest area declines over time, the supply of fodder and leaf litter will
decline also and this will have negative implications for agricultural productivity.
Therefore, the cultivated-forest land ratio in a district provides an idea of the
amount of resources that can be harvested sustainably to meat the households'
needs,

Wyall-Smith (APROSC 1982) in his study estimates that 3.5 heclares of accessible
unmanaged forest are required to support one hectare of agricultural land in the
contexd of the hill farming system in Nuwakot. This ratio is very small and is seen
to decline over ime. The different policy options do not have appreciable impacts
on this ratio.

The forest-cultivated land ratio in Nuwakot declines over time and is fairy below the
optimurm level as described earlier (Table 6.43). But the rate of decline in this ratio
is much lower (2.37%) under the demand palicy than under the supply side policy
(3.65%). This implies that the demand reduction pelicy leads to less accessible
foresis being deforesled than the supply side pelicy. Stated differently, the
accessible forest area under the demand policy decreases at a lower rate than
under the supply side policy. The impact of the joint policy is more pronounced as
the growlh rate is even [ower.

Shrub-Forest Land Ralio; The ratic between shrub and forest lands is often used
as an indicator of forest degradation, pariculardy since deforestation in most hilly
areas of Nepal leads to the conversion of forest into shrubland. The ratio between
shrub and forest lands increases over time under all policy intervention, but this
ratio is expacied to grow at a slightly lower rate (2.91%) under the demand policy
than under the supply policy (3.44%), and al a lower rate still under the joint policy
(2.64%).
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Deforestation: Table 6.44 shows the estimated magnilude and trend of
deforesiation under the different policy scenarios. Under the baseline scenarig, the
deforested area in the district as a whole increases from 406 hectares in 1993 fo
565 hectares in 1998, at the rate of 5.83 per cent per annum. 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 policy increases at a much faster rate (10.16%) than under the
supply policy (3.56%) (Chart 6.8). However, the demand reduction policy reduces
the total deforested area substantially compared to the baseline scenario (from 406
ha under the baseline scenario to 217ha under the demand reduction policy),
indicating the strong positive impact of the policy. The supply policy's impact is not
readily felt in the few years covered by the model, but the low long-run growth in
deforestation indicales a positive impact over an extended period.

Carrving Capaci

Food: The impacts of different policies on the carrying capacity of crop land to
meet the calone needs are presented in Table 6.45. The load or demand pressure
is driven by the size of the population as well as by the total cultivated area. The
carrying capacity, on the other hand, is a positive function of crop yield rates and
the area under different crops. The natural resource pelicies do not affect any of
the variables (neither the camying capacity nor the demand side of the crop sector),
and henca they are not reported. Thus, only the crop sector policies affecting the
camying capacity of agricultural land are examined.

The resulls indicale that the irrigation policy has a stronger impact in terms of
improving the carrying capacity of crop land than the fediliser policy. While the
demand pressure per hectare of ¢crop land or the current load remains unchanged
under the imigation and fertiliser policies, these interventions have positive impacts.
Tha ability of cropland to sustain the population in terms of the calorie requirements
is estimated to be 6,30 perscns per hectare of crop land under the irrigation policy
compared to 6.06 persons per hectare under the ferliliser palicy (in 1993), and,
under both policies, this capacity increases over time. It is, however, interesting to
note that, although the impact of the irrigation pelicy is seen to be much stronger
than that of the fertiliser policy, the carrying capacity under the ferliliser policy
exhibits a higher long-run growth. Since the population remains consiant, and
these two policies do not affect the cultivable area, the demand pressure or the
load facter remains the same under these two policy scenarios.

When both these policies are jointly introduced with the polato promotion policy, the
carrying capacity of cropland to sustain the population is expected to increase to
6.72 persons per hectare compared to 5.85 persons per heclare under the baseline
scenano. The demand pressure per hectare of cropland also decreases due to this
policy, becausae of the increased area under crops (i.e., potaloes) thereby reducing
the load factor to 4.13 persons per heclare in 1993. Consequenily the capacity of
crop land 1o meet the calorie requirements of the population increases substantially
due to this combined policy as indicated above under the crop sector analysis,
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Fuelwood, Table 6.46 presents the impacis of different policies on the carying
capacity of land in terms of fuelwood (Charts 6.9 and 6.10). The carrying capacity
of land in terms of fuelwood is estimated to be 3.76 persons per hectare of land (in
1993), whereas the cument demand pressure (i.e., load) is 5.04 persons per
hectare under the baseline scenario. The per hectare supply of fuelwood is
declining at the rate of 0,68 per cent per annum, while the demand is increasing at
the rate of 1.11 per cent per annum.

Chart 6.8
Changes in Deforested Areo
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The impact of the supply policy on the carrying capacity is, however, not very
pronounced so as to ease the demand pressure, although the long-run growth is
reversed from negative lo positive due to the policy. The demand policy helps to
ease some of the pressure exerted on forests in the short run, bul not in the lang
run. The effect of the joint policy is similar to that of the supply policy, sinca tha
demand is also reduced under this policy scenario. Table 6.47 presents the results
in terms of the fuelwood situation (forests are considered 1o be the sole source of
fuelwood). Finally, Table 6.48 shows the changing share of fuelwood orniginaling
from different sources under different policy scenarios.

Fodder. The extent to which the carrying capacity of land resources, in terms of
fodder, is influenced by both the demand and supply policies also depends on the
relative share of foresis in the lotal supply of fodder in the districl. As a resuli, the
carrying capacity of both aggregate land and forest land were estimated and the
impacts of policy alternatives assessed. As can be seen from Table 6.49, the
baseline scenario capacity of land to support the existing livestock population in the
district is 1.78 LSU per hectare (in 1993), whereas the current pressure is only 1.35
LSU per hectare. This implies that the carrying capacity of land is about 31 per
cenl higher than the load. Table 6.50 shows the fodder situation (only foresis are
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considered) and Table 6.51 shows the changes in fodder sources under different
policy scenarios.

The different policy options do not have any impact on the fodder supply situation
in Muwakol, and, as a result, the camying capacity of the district to meet fodder
naads as well as the load facior do nol change. Changes that may occur due to the
supply policy cannot be captured within the five-year time frame of the study.

Chart 6.9

Forest Carrying Copacity - Fuelwood
Changas Owar Timra: Muwakal
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Conclusion

One major conclusion that emerges from the above analysis of the crop seclor
policy scenarios is that pursuing a combination of peolicy actions will have far-
reaching effects on the food sector than the introduction of a single policy such as
irrigalion development and increased use of ferilisers, With the introduction of a
joint or combined policy consisting of the above options, the present level of per
capita income would double as the per heclare gross margin from crops improves
substantially, and the district's current food export capacity would also improve
considerably. Secondly, if a single policy is pursued, the planner has to choosa
batwean long-run growth and equity based on the results. While the feriliser policy
was seen to be more effective in enhancing the long-run growth, the irrigation policy
was found to bring about a larger magnitude of change. If short-term employment
generation is taken into account through this policy, the impacts in terms of
employment could be stronger, and this is likely to benefit the poor. Clearly,
generating employment appears o be more difficult than improving income. The
combined policy scores better on both fronts. Population reduction was also seen
to have negligible impacts, since the reduction was less than one per cent of the
total population. The population reduction policy should, however, not ba
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undermined and should be examined over a longer period (which could net be
coverad by the model),

Chart 6.10

Forest Load -Fuelwoad
Changes Over Tirme: Muwakel
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In the context of natural resource and environmental degradation, the results for
MNuwakot are fairly mixed. Agricultural land continues to generate food surplus in
the district over time, even though the growth in surplus declines marginally over
time, Although no immediate threal to forest land from agriculiure is evident, the
declining food surplus on one hand and the population growth, on the other, are
likely to exert greater pressure on forests, Furlhermore, if forests are viewed as a
complemantary to agricultural productivity, then the dwindling area under foresis
as well as the decline in biomass will cbviously cause a reduction in the food
supply, exerting additional pressure on forests. Small reductions in the population
are not ikely to affect this trend, at least not in the five-year period covered by the
siudy. This, however, does not mean that the population reduction policy should
be underestimated, since, over an extended period, population reduction will lead
to less pressure in lerms of food supply and, hence, on forests

The existing forests are already in a poor state. The area under forests in Nuwakol
is already decreasing and so is the guality of forests, Since the present fuehwood
demand cannot be met by the current yield rates, deforestation is increasing fairly
rapidly in the district. The population growih adds incremental pressure on
deforestation annually. Livestock do not appear to threaten forests from the fodder
demand point of view since the existing fodder demand is met from other sources
besides forasts.
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The policy oplions examined in the natural resource secior indicate the _naad for
immediate action in the forestry sector to control deforestation as well as increase
the forest yield rates. The supply policy was seen to have a prassure impact on
yield rates, and, hence, deforestation over an exiended peried (not within the
model's framework). The demand policy has an immediate effect on deforestation
as the fuelwood demand was curlailed by 10 per cent, but the demand policy is not
sustainable from a long term perspective. The joint policy aimed al controlling the
demand and improving the supply of forest products, primarily fuelwood, was found
to have more desirable impacts.

Table 6.1; Areas under Different Crops: Nuwakot (ha)

Year | Paddy | Maize | Wheat | Millet | Oilseeds |Potato
1975 7000 | 8000 2820 | 1800 250 600
1976 7000 8000 1820 | 1836 245 600
1977 7000 8000 1820 | 1850 230 610
1978 F000 8000 1800 | 1900 220 600
18979 7000 7600 1800 | 1830 220 600
1880 7010 8000 1790 | 4000 220 | 1200
1981 9750 BOOOD 1790 | 4000 220 | 1200
1982 | 18970 8200 2420 | 6000 800 570
1983 | 16920 B510 2420 | 4810 780 | 1060
1984 | 16950 | 10200 2370 | 5190 1050 750
1985 | 15190 | 11800 2400 | 5140 T80 900
1886 | 16240 | 16570 2440 | 5220 800 | 1130
1987 | 16260 | 16210 2670 | 5580 780 | 1310
1988 | 16380 | 13040 2700 | 5550 430 | 1320
1989 | 15090 | 15780 3000 | 5500 420 | 1400
Average | 12250 | 11067 2270 | 4021 a03 923
5t. Dev. 4664 4327 415 | 1607 295 307
Coef. Var. 38 29 18 39 28 33
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Table &.2; Estimated Regression Results for Areas
under Different Crops: Nuwakaot

Crops Semilog function

Paddy Area = 3236.17 + 4B46.63 In (time) R2 = 0.62
(3104.01) (1060.58)

Maize Area = 3870.71 + 3869.25 In (time) R2 = 0.47
(3427 45) (1171.43)

Millet Area = 1887.71 + 200.52 In (timae) R2=0.13
(415.51) (142.01)

Wheal Area = 351.95 + 18585.52 In (time) R2=077
(830.53) (283.85)

Qilseeds Area = 6745 + 23417 In (time) R2=036
(257.71) (B7.05)

Potalo Area = 390,90 + 286.26 In (time) R2 =0.50
(235.14) (80.36)

Hibe: Figures in parenibeses indicate standard efrors in estimate

Table €.3: Crop Yield Trend: Nuwakot (kg/ha)

Year Paddy Maize Millet] Wheat| Oilseeds| Polalo
1875 2501 1815 1177 1180 404 S000
1876 2500 1700 1624 1100 40 5000
1877 2624 1360 1440 1178 608 6187
1878 2628 1400 1444 1200 500 5500
1589 2420 1428 1083 1262 S00 000
1&80 2425 1500 1000 1235 S00 EO&T
1881 2501 1600 1000 1630 545 7500
1982 2332 1122 1000 1200 G600 &000
1883 2489 1610 748 10M1 692 7000
1884 2318 1514 B39 1068 455 4773
1885 2250 14586 800 1128 603 5000
19E6 2435 1260 B8a 1188 &00 5000
1887 231 14867 1000 1330 B54 7603
1988 2432 1480 1018 1350 B05 8000
Mean 2442.00| 146807 110521 122579 550.79) 6045.71
Sid. 106.22| 14587 27080 13711 83.87) 1055.23
Co. Var. | 229B.96| 1006.45 408.13 284 .04 B5B6.75 572.93
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Tabla 6.4: Sale of Chemical Fertillsers in Muwakot District

Yaar Quantity Supplied | Sale Per Cropped
[ MT) Area {kg'ha)
1882 2468 a7
1883 2547 Td
1884 24875 B2
19485 2948 &3
1886 2887 68
19487 a4m &0
1988 JB44 B85
1980 4255 04
1840 5ERS 120
19491 G440 134

Souwrce: Agrcultural Inputs Corporation

Table 6.5; Livestock Population and Livestock Products

1384 1385 1986 1887 1368
Populaticn
Buffaloss L2205 53881 56720 63148 &1
Milch Buffaloss 11724 11584 12200 12176 12712
Calfe BOS64 8515 BISH0 101520 100505
Mkl Crws BETH BT BE0D 10161 boss
Goaks TEIE 6451 TETIE S4750 E1T8S
Sheep 15165 15744 16020 16810 17533
Pigs 215 070 2080 1180 116
Products
kbeat: Buffalo (MT) 1535 1554 1668 2043 2045
Goal | MT) bl I 5 151 154
Kbusfion | MIT) 1 M -] ) 3
Pork | MT) 42 T 43 17 18
Chicken [ MT) 04 5 ] a2 a7
MR Busffals (1) 10023 10345 10805 11550 12058
Cooras (1) ik HEs 41 =N 450

Source: DFAMS 1989
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Table €.6; Land Use Changes in Nuwakot Over Time (ha)

1978 1978 1s80{ 1ses| qmes| 1sey| 1ses| qoms
Taotal Area 119645 | 119549 115849 | 110843 | 115620 | 119645 | 119648 | 115640
Mid-mounisins pazed| s3201| sa2eq| G320 ex20q| 0329 gazed| saEM
Mabursl Forests 12488 | 12373 12249| 11648| 11532) 194IT| 11303] 11180
Accessible Foresis 124580 12373 12243| 11648) 19532| 11447 19303 19980
Shrublands 19347 19370 | 16440| 197&2| 19800| 18657 1815 186F1
Grassiands 2166 M85 X3 2283 31| 28| TM5| &2
Mapped Cuirvalion 56755 Seval| S8a3d| ST010| STO45| ST07B| ST114| STN4T
Admeant NG 20068 Moas0| 20363| 20453 !'HH} 20476 HoskE| 20455
Gross Cuftivalion BENAT] MEAIE| MG4LT| MGGST| 8580 MG0I| MEDE| JB649
MG Wigne 6B0B| GB0E| E803| &H0A| 6808| GB0B| BS0E| GA0A
Mol Cultmbon TESTS| des0d| 20629 29740| 200772 20705| 26818| oadl
MM Cakulated 20736 907TH0) BO7R4| S0Ead| DOGAL| WOGAI| SOGTE| BOGTH
High Mountains 81| 11981 11980 19981 1908a| 11981] uvesa] 19181
Mutwral Forests B755| G708 6658| 45| 6380| e335| 6201 e247
Accessible Forests 4BGT| 4804 4TGO| 4537 4482|4437 4352 4348
Shnubdaend 90O 1023|1047 1984 1187| 1208| 1EM| 1253
Gradands 1209) 1306( 13| 18| 1355] 1382| 1368| 1375
Mappsd Cuithabion 1808|  1634| 1838 M08 1722) A7aS| 1r4E| 1764
Adjacet NG| T&8 84| THA LFirs L Fi) x| L5 B0
(Gross Cultsvation & B3O &30 236 BES 204 513 an
NG within s3] 83|  1s3]  wsa)  1s3| s3] 183] 183
Nied Cullivation B3| e47| ese| roa| w2 Tl | TH
HM Caiculated 10652 10660| 10857 10645) 10643] 10641 10833 10837
Muwako! (Total)
Forests 10253| 19078| 12308) 18074 17912| 17752| 17584| 17437 47281
Accessible Forests 17385 17184 | 7o08| 16176 18014| 15854 15685 15538) 15383
Shnubiands 20018 | 20803| 483| 20008 JowEs| 21086| 21146] 20224 21302}
Grasslands 65| 3491| 3547 3842 85| 3880 IM4| W m?
Addgacant NCI 2U15T| 21174| 20983 29275| 20291| 21307| 21323| 21338| 21354
NCIG eooi| ewm1| eesi| eoun| esei| eoei| esEr| ese1| eem
et Culivated AM6] 30251 30285] 30452| 20454| 30516| 0548| 30579 3061
Humact (Caicudates) 101398 | 101389 | 109381 | 101338 | 10933 [ 101323 | 101315 109307 | 1041
Resdusl (reluding) 18251| 18260 18268| 13310| 18318| 18326| 18334| 18342) 18
Consenabon Area sry| Sre0| s74s] sSron| S7ee| sSe08| S&14| saz2
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Table 6.7: Forecasied Product and Factor Prices

& Faclors 1901) 1882 1893 10047 1095] 15%E| 4547} 1008 | Growth

Praddy G620 622 e&EA| TE] B4 825 1048( 11.31) 1045
el §72] 643 &5F) TO4| TS5 807 &sd] 825 T3
Laize 4596) A S| G439 TOR TM| &% AN 2AT
s 5.3 387 BES Ta5 8.28 B3| 10021 1130 11.47
Oibsaady 1708 18.87| 2106) Z3%| 2585 2M81| Nsd) WH) N
Pobaioss GT&| G48| BEZ| TAO0| TE2| A48 ATE A4 .
Meson BSTE| T2AT| 78.30| &7I3| 9606 10580 116.82| 12889 1004
Chickan meat BOOS| 6582 T23T| Tad4S| ETa22| B5TS| 10501 11539 8.8
Buffalo meal DEAT| 2840 J2TT) MO 4TI 4540| SOBE| SHed) 1142
Pk M| M42T| I75T| 4118| 4516 4851 S43E) 55 BB
Wil BOUES| GSET| 988 8831 10518| 11255] 120.43) 13885 T.00
Careal graing K| .64 B42 .04 N 843 822) 1008 064

Aggregate Ois and Fat 8350| 9152| 10038 11013] 12084| 13262 14555| 15979 065
Aggregate Meat 53 3830 4250 4720| S5242| 5823 BATY| Tis2| 1103
Ml (R B59 978| 1065 1160 1263 13176 1488 163|888
Mussinrd 0il (Rafe) 4913 S443| G030 6480 TAOD| E108) ODOAZ| 10081 10,78
Ghee (Rsfil) 108.26| 118487 13052 14330) 157.35) 1T2.78) 189.71| 20830 g,
Factors

WWage Rate (Raiday) 52| MWey| 3e38| M08 4384 4701 S| sasy| T
Busccks (Rspar day) 2682 2868 070 2285| A5 WE1| 04| 4208 T
Fertiiser price (Rafg) 428) 4s5s| 4pnf 524) SE1) 600 64 EAT 7

Takle 6.8: Forscasied Ares under Diferent Crops (hectares)

1991 1992 1903| 1994| 1995) 1996) 1997) 1998| Growth

Crops

Paddy 16E74| 16568 17245| 17R0T| 17755| 17882| 18H17) 18433 1.
Maize 19569 | 19833| 20054| 20263| 20462 20651| 20831 21003 1)
Mila1 2854 2866| 207T| 2OBE| 2008| 3008| 3048) 30 0
Whaat G724 5837T| 5044) o5045| G140| 6232| 6B318) B4 1)
Oisends 7 i Td4 T5T| TGl 7ROl 71| B2 1)
Potaloas 1435] 1451 1466) 1481| 1495 1508| 1520 1532 0
Tolal Croppad Area 47102 | 4TTBE| 48431 49041 42620 S0170) S0685| 51197 i
Tolal Culvatsd Land 6372 6BOA| ITHMG| ITITO| IE21T| 38643| 30048| 39435 i
Araa under bmigation TB4G| Traa| TOS5) E114| B2TE| B442) BE11| BTH3 2
Tedal Feelisar Sale 4B8B| 5240| G5593) 5046| G2G8| 6A51) TOO04| TFise B
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Table 6.9 Forecasted Yield Rates of Different Craps (kg/ha)

Crops 1991 1952 | 1983 | 1994 | 1995 | 1996 | 1997 | 1998 | Growth

Paddy 2563 | 2573 | 2569 ( X565 | 2562 2559 | 2558 | 2554 0.56

Maize 1458 1503 1502 1501 1500 1500 1453 | 1458 0.26

Wheat 1269 1271 1270 1268 1367 1266 1265 | 1264 0.38

Milat 1111 1113 1113 1113 1113 1112 112 | 1112 o.08

Oissads b 5&5 564 564 564 564 GEd | SB4 0z

Potaloes Fa T k] 6228 | 6225 | 6223 | 62N BZ1B | B216 035
Table 6.10; Forecasted Changes in Crop uction [ MT)

| Crops 19481 1992 1993 15854 1985 1996 1947

Paddy A2739) 43658 44301 44510| 45400 45044 46550

Maize 25086| 29806 30120| 20417 3070Q| 308600 N2

Witeal Ta64 a2 7548 T8ET 7780 TaEH 7990

klat 3281 331 3313 1325 JX36 3345 3355

Olspeds 404 413 430 87 434 4 446

Folaloes 89139 8041 9132 4218 8300 2378 9452

Table 6.11: Forecasted Revenue, Cost, snd Gross Margins Par Heclare of Cultivated Land under

Different C sha

" Crops 1991 1992] 1983 1904 1995] 1996 1997 [ 1358 Growth
Bevenye
Faddy 1505 | 1667 | 1835 2017 2217 | 2434 | 2670 | 2027 1067
Maiza 7o8| 872 94a| 1030 1148 1212 1312 1420 891
Wheal 7e6| 820 875| 833| o986| 10862 1133 1209 7.20
Milet B33| 705| 784| BSO| 62| 1064| 1176| 1297 1058
Cilseads a63| 1071 1188 1319 1484 | 1626| 1804 | 2003 1134
Polatoes 3583 | 3840 4124 4422 | 4742 5088 | 5480| 5862 764
Cost
Paddy 972| 1041 1115 1194 1279 1368 | 1465 | 1570 708
Maizg 742 TE2| BAG| 873 934 1000 | 1070 11.45 702
Wheat 672 719| 769| 823| aso| 941| 1007 1077 697
ksbat 611) 654| 704| TH1| 804 BAY| 922| 9E7 705
Oisaeds 433| 465| 493| 535| S574) 616| 661| 709 728
Patatoes 1531 1639 | 1755 1879 2043 | 2156 2310 2474 7.00
Per Hectare Gross
Margin
Paddy 5331 B261| 7199 AZ35( 9380 | 10644 | 12036 | 13573 16.78
Maize BE3 | 1101 132F| 1572 | 1@35| 2119 | 2423 2752 2307
Wheat g37| 1007 | 1055| 1105 1156 | 1210| 1264 1320 G
Milat 25| 510 &27| 1184 1585 | 2035| 2534 | 302
Diseads 5292 | 6059 | GRS | TA43| B005 | 10007 | 11434 | 12935 14
Potatoes 20520 | 22007 | 23604 | 25422 | 27293 | 29318 | 31505 | 33874 806
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Table 6.12: Forecasted Livesiock Population

|
Livestock Type 1901] 1802 1903| 1984 1985 qmee| 1007|1998 Growth
Cattls 100374 | 100233 100071| 95884| SOGE8) S9418| 99130 sa7sy| O
Mich Cow 41756 41697 41620 41552 41462| 41358 41238 41000 0.1
Bullock 58618| 58536| Se4d1| 56332| 58206| 58060| STeGz| S76eT| 021
Buak-tolal 63140| 63051| 62948| 62830 52694| 62537| 62355| B2145| 021
Mich Buffilo 36368| 36317| 36258| 36100 36112| 38021| 35917| 357%6| 021
Shivep 17507| 17480| 17449 17413| 17372| 17324| 17268| 17204| 024
Goat 51739| 51712| 51681| 51645| 51604| 51556| 51500| 51436| -0.08
Pig 1252) 1200| 1320 1389 1410| 1452 1498| 1540 300
Chicken 61674| 63525| 65430| 67393 69415| 71497| 7oe4z| 7ses2| 300
Tolal L5U 125163 | 124995 | 124801 | 124577 | 124318 124020 120675 | 123276| 021

Table 6.13: Forecasted Annual Production and Growth in Livesiock Products | MT)

Livesteek 1991) 1992 1993| 1904 1005| 1see| 1997
Cow's Mik a067| 4051| 4055 40a7| e038| a02s| 4007
Bulf's ik GO3E| &EEd|  68AY)  GREb|  GBBY| GAEE| GR4G
Ghee 153  153) 182 152 152 151 151
Nt Milk Supply reoo| Tess| 7e7e| 7Tesz| Teds| 7e2s| 7e0d
Oy mnd Fisd 26264 26504 26683 HeB48| 2GBEG| IMM| IS
Buftalo Meal 103345 103200 | 103033 ) 900833 | 1026 16 ) 103355 100081
Goat nnd Shep Meal 20460 20446 204.28) 2040B| 20384| 20257 HAE
Chiclen Meai B1.41)| &3&5| 8637 &ESE( S163] 433 ST
Pork I 1243 1248) 1286 1325] 1365|1408
Agpregate Mest Avadable | 1331.24| 133243 133346 133420 | 133488 | 133518 133514
Wool Production (kg) 7706.16] 7854 75| T680.52| Teed 63 | 7848 43| 7625 30| 7800 54

Table &.14; Forecasted Cost and Returns from Livestock (Rs '000)
Livestock Type 1991] 1982| 1993 9094] 1995| 1996 1097 1998
Buffaloes 14401 16704 19202 22018| 25188| 28754 32755| 37237
Sheap and Goals T472| BISE| 9360) 10491 11WET| 13205 14822 16640
Pigs 88| 28] 242 mi 334 3.4 4w
Poultry 4024) 4575 S5200) 5M0) &T16| TE30| BGGE
Caows (Milk+Ghes) 24266 2676T| 20508| 32508| 3I5TH0| 30a7e| 43200] 4
Buffalons [Milk+Ghee) 45735 ) S4104| S8423| 65333 T16TH] TAESO| se020| A4
TﬂdﬁmM@Fm Lv G9681 | 110726 | 122044 | 136451 | 151372 ] 167834 | 1859457
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Table 6.15: Forecasted Per Capita Food Supply kgladult)

Food (Edible 1984 1992 1983| 1984 1985| 199E| 1997| 1998 ) Growth
Form)
Carsal Grains 22500 22560| 225.04| 22432 223.49| 22254| 22149| 22038
Maoat 542 534 57| 518 512 505 498 480
Mik 31.34| 3083| 3033 2082 2033 2BE3I| W] 74
Diilz and Fal 1.07 106 1.05 105 104 103 102 1.01
Wisgetables 27T85| Z7O2| 78| IT63| 2T4B| TE| | O3
Table 6.16: Forecasted Per Capita Food Demand (kgladult)
rl-'n-n-d | Edikle 1891 1992] 1683 1804 1995| 1988 1587| 1958 Growth
1 Farm)
Caraal Graine 218.25| 218.42| 21756 217.01| 21632| 21551 21456 21357 O3
Vegelablos T3 2654 2508] I584) 2578| 2562 2543 2535 OB
Maat 524 512 456 4E8 4.82 475 468 461 -1.79
Mk 3558 3547 45| 365 305 3245 NBS| NET| 183
Ois and Fal 1.18 1,08 1.07 1.06 1.05 1.04 1.03 102 -208
Table 8.17: Forecasted Per Capita Food Balance Situation (kgladult)
Food (Edible 1681] 1992 1993 1984 1985 1996| 1997 1958) Growth
Form)
Cargal Graing 6.74 7.18 747 7.1 7AT] 704 G683 681 0.1
Vegelables 122 137 159 168| 168{ 168 168| 188 464
Mead 0.18 02 0.31 0.30 030 029 029 028 &
Mik AF3| -434| 383 B2 -3TR 362 82| 343 298
Odls. and Fat 011} 003 -H02| 002 O03 -0D02) 002 002 -FITO
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Table 6.18; Forecasted Changes in Land Usa %)

Land Use 1091 4902] 1993] 19e4] 1998| 1998) 10a7|  198s)
Forasts 14 14 13 13 13 12| 12 1
Shrublands 18 18 18 18 18 19 19 1
Grasslands 3 3 3 3 3 3 4
Adjacent NCI 18 18 18 18 18 18 18 1
Nil Culvalad 26 26 26 26 26 26 26
Rasidusl {including) 15 15 15 15 15 16 16 1
Shivapuri, Langlang Nat 5 5 5 5 5 5 5

Tatal 00| 106 100] 100] 100) 100| 00| 1
Total (ha) 119649 | 119645 119645| 115649 119640| 119640 | 119649] 11

Table 6.1%: Supply Fuslwood from Ditferent Sources and the Total Annual Supply (%)

Sources 1991] 1992] 1993] 19004 1ees| 1sos| 1997 1998
Forests al -zl oz Al wf W e[
Shrub Lands 4| 24) 25| 5 25| % 28 &
Grazing Lands 0 0 0 0 o nr 0
Adjocant HC| 40 L] 41 41 41 41 41 41
Cultivabed Ares 1 1 1 i i 1 1 1
Crop Residue 11 11 12 12 12 12 12 1
Total 1000 100 100 100 100 100 100 1
_Tatal Supply (adf) 110948 ] 110812 110641] 1104381 110201 109932 | 109630| 1

Table 6.20: Forecasted Fuebwood Supply from Diferent Sources (air dry tonne {ADT))

Sources 1991] 19920 19| 1954) 1955 1596| 1097) 19
Forest Hardwood HE38| DO2SH| 19634| 18954| 18248 17451 16667 15800
Conifer 47T| 485 453 &0 426 4N L
Mioeed 4115 4050 53| 33| 40| IMES| D6eR| 305
Enrublands MAT1| TS| 2TATE| ITESG) 2ToSa| 23TA| 20808 ZAATT
Grzing Lands 3 38| 4| 40 408 414 44 41
Aclpcent HC| A454T| G4TIG| 44317 4011) 45001 45117 45231 45351
Cultivabed Area 1074 1077| 1GBO| 1083| f10&S| 1090| 1094|1088
Crop Residue 12548 12729| 12804) 13069 13225| 13374 131516 13852
Tiotal Fushwesd Supply (adl) 110548 | 110802 | 110541 | 110438 | 910201 | 102232 | 109630 | 109286
Per Capita 55: Fushwood (adkg) 432 44| &7 40| 423 416| 4@] 402
Per Capita Deficit (adkg) 06 414 29| 128 135 <142 1480 <156
Tolal Deficit 26122 | 28337 | -30500| -32007 | 25262 | -3T6E1 | 0004 | 42581
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Table 6.21: Forecastad Fodder Supply by Source | MT-total digestible nutrient {TON))

Source 1991] 1532| 1963 19%4) 1995] 41896| 1%87| 1984
Foresls G6916) G743| B558| 6360 G140| 5925| S568T| 5435
Shrublands 16552 ) 16703 168GS| 17038 17223 17418) 1T628| 17850
Grazing Lande 1736) 1785 17Te| 1798| 1&31| 1845 1871| BG4
Adiacent NCI 29850| 30005| M00E4] 30127 30104| I0266| 0342 0422
Rigars and Bunds 2148| 2154| 2160| 2166| 2173 2MB0| 2187| 2145
Falow Grazing 1841 1845| 1851| 1856) 1es52| 1863| 1875| 1842
Traa Foddaes 4296 4307| 4319 4332| 4345) 4354 4a75) 439
Crop Residus IT633| 38188| 38T11| 30206| J96TE| 40123| 40549| 40056
Todal Fodder Supply (tdn} 101073101701 | 102303 | 102863 (103443 | 103555 [104513 105029
Table 6.22: Labaur Use by Sector

| _Labour Use & Activity 1591) 1553 | 1903 184 1 1-!'9'l!I 1957 1558 Growth
Lisbsgur Dirys: Avmilaitibe A1447 | 42082 | 47931 | 43500 44458 45238 4G00G | 46TE4) 147
Lasksouif Lt ini e Crop Secior BIE0) B4A4) BEOM| ATIY| AMME) E915| S0M0) M| 13
Lvesiock 12516 | 12495 | 12458 | 124580 12432 12402 12368 12328| -0
Professional Workers 637 6a8| 850 BTY| &8 EES| TOR| TG 147
Clice Workers Tie| Td) Taz| vs5| TeR| T&R| TES| bOA| 147
Sales and Service Waorkars 1517 1538 1586( 1504| 1622| 18S0| W&TE) ATOT| 147
Produchon Workers 1671 1701 1734| 1782 1793| 1824| 1855| 1586 1.l?u
Consinuction, slc. XaB) 405 a12| 419 427 43| 44| deB) 147
General Labouners ME1| 3523 3566 3640| 3713 3778 2a42| AT 147
Tolal Labour e 29271 | 20528 25777 30018| 30253 | 30480 30657 30205 oT
Labour Use e % of Available Labour Fi | Fio] L] L] L) 67 &7 EE| -DF4|

Table 6.23: Forecasted Values of Food and Mon-food Imparts (Rs "000)
| ImporiExport 1991|1952 11:13'_1554 1955] 1996] 19T
Growith Rate of Nan-food Imports 0oie| 0047 60T 00| ouoiT) 00T
Tolal Food Imports ~34065| 38010 | -25734 | A2427 | S550T | -S0%81 | 565785
Tolal Ner-lood Impors - 241080 L 242066 | 24T 25T P251541 FIS5RAD 260219 FRE4E11
Value of Tolal Imports C2ITBO2S 281885 {28559 L2E30TE 202360 311200 FI203TE
Walue: Per Capits Food (Rs) ~1.‘ﬂ|I A56| 153 -85 -17e| 193] -208
| Value: Per Capils N-food (Rs) g8%) 54| 7| orol  gdi|  -ped|  pes|

22
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Table 6.24: Forecasted Nominal Income by Source (Rs '000)

Saource of Income 1991 1992] 1ooa| 1osd] 1095| 0%6] 1997
Crops 145042 | 171946 199373 | 229821 263585 300820 342123
Livestock S681| 110726 122044 136451 151372 | 167838 165097
Prolessional Workers 7113 7240 T38| T4s8| TE0| TTR4| 7836
Office Workers 7432|7565 TIOO| 7A3E) TETI( A3 A
Sales and Service Workers | 17387| 17688 18012) 18330) 18653 18479| 15202
Production Workers 12265| 12484 12T06| 12830( 13157 13387| 13615
Constnuction, sic Mo7| 3550| 3622| 86| A 7| M
General Laboursrs 23140| 23553 23072| 24265| 4824 25258) 25683
Totad Income 315556 | 354770 | 395606 | 440043 | 400045 | S4614T| G0GHSS
Per Capita Income 1285 1423 1563) 1T16| 1883| 2065) 2262

Table §.25: Forecasted Real lncome by Source (Rs "000)

Source 1991] 1952] 1993 1954 1555 1996 1997) 1998 Growth)
Crops 13569 140508 | 145736 | 157401 | 164830 | 172048 179036| 185607 T8
Livestock oo4zz| s1310| o2a35| SOM53| Gdess| $5837) 9TaTT| @EEAS)  1.19
Professinal Workes Gasz| =TI =534 SiME| 47Ti| @438 410 3B8B|  .TAE
Ciffice Workers B742| &230| 57B3| 5367 4888|4537 45| e019| TG
Sales and Senvice Workers | 15772 14586| 13528 12554| 19864 10828 10085] 04| .T4E
Producton Workers 11125| 1o02e6| o542 sES6|  &z2e| eS| | esar| -res
| Consfruction s amyz|  xas| i pses|  raes| 2e2) 2000  temd|  T46
| Gensral Labouners 20990| 15425] 18004| 15T08| 1mS24| 14438 13835| 12542 T46
| Tonl 2mezdd | 92sea| 2e7iR2| 301g99)| JOT00T| MAMTE| 317439 3zEsd| 237
| Par Capita Real Income (185]  1173]  117a)  1i7e]  117E|  11e0)  1183] 1186|106

Table 6.26: Forecasted Income Shares by Source [%)

Source 1991 1993( 1993 1994| 1995 1996]| 1997 1998
Crops 45.96G| 4847 5033| S5212| S5369| S511| 5640| 5758
Livasinck 3158 M| N07| 3094| 3083 3073| 3064 56
Praofessional Workars 225 204 186 170 1.55 142 130 118
Oiffice Workers 236) 213 153 1TE| 162| 149| 136 124
Sales and Senvice Workers 551 499 455 416] 380| 348 318 2M
Production Workers 389 352 32| 293| 268 245) 224 205
Construction, sto in 100 0892| 0B4] 0O78| 0OF0| 064 0358
General Labourers T3 664 605| 553 505 462) 423 348
Total 100.00 | 100.00] 100.00 | 100.00) 100.00 | 100.00] 100.00 | 100.00
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Table £.27: Performance and Sustainability Indicators

Indicators 19 1962
Per Capita Cultvaled Land (hafpersan) o1zl 01z
Pér Capita Accessible Forest Lard ] O T
Cubpaled Ares-Fores! Area Ratio 0S5 054
Shrub-Forest Area Fuatio 143 148
Populaiior Density Per Cultivaled Land BOO| &N
Fopulation Per Accessible Forest Land TAI| 758
LEU Per Culthvaled Anea 408 406
Lsu Per Fores Area 835 &%
L5U Per Grazing Area 012 @iz
Par Capita Nominal Incoms 1285 1453
Per Capita Real Incoms 18527 117N

1903 198d] 1995
oAzl 042] 0142
00&| Q05| 005
BE2| 0%) o049
154 1.8 168
B3| &30] &40
TT8| @0d| 835
4050 403] 40
880 S0F| 938
oi1) oM1] on
1553 1716] 1833
T4 TSS9 1T .69

Table 8.28: Forecasted Population and Changes in the Size of the Active Pepulation

Compasition 1991 1992 1993] 1994| 1995| 1996) 1947
Active Maks Population BS761) 67425| B9128) 90857| S2617| 94410| 96118
Active Famals Population 80005| 81298 B2553| 83904| B5216) BG6SX2| B790S
Todal Active Population 165767 | 168728 171726 174761 177833 | 160943 | 184024
Total: Mabe Populalion 127659 | 125744) 131843 | 133965| 136114) 138285] 140398
Tolal: Femals Population TSTE | 119626 121276 122925 124572| 126218 127942
Total Populaton 245645 249370| 253115 258801 | 260686 | 264503 268341

hoodw: While derhving the actve population, the parficipation was not accounbed for, and, as & resull, e ective

population wad on he Righer side

Table B.29: Carrying Capacity of Agricultural Land in Terms of Calorie

Capacity & Load

1581

Calories [000]

P ha Calorie Supply
Par ha Caloria Demand
Supply 8z % of Damand
Carrying Capacity Per ha
Curent Load

Aan
110,
58
5,
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Table £.30: Carrying Capacity of Land in Terme of Fuslwood

Capacity & Load 1991) 1992| 1993 1994) 1895| 1996 1997] 1988
Fuslwoad Supply Par ha 211| 210) 209) 208] 207| 205| 204 202
Per ha Demand 280| 283 287 290| 293 296| 300 303
Supply 85 % of Demand 75| 74 7a| 72| M| es| e8] &7
Camying Capacity Per ha 351| 350| 348| 348 344 342| 340| W
Current Load 466| 472| 478| 483| 489) 494) 499) S504)
Table 6.31; Carrying Capacity of Land in Terms of Fodder
Capacity & Load 1991 1992|1993 1994 1995 1896|1997 1953'
Tolal Fodder S5/ha 108  110) 491 4] 12| 143) 193] 144
Tolal Demandha .54 084 084 0,84 084 (.84 0.84 0.3
Supply ms % of Demand | 12947 13045) 131.43] 13241 133.41) 134.43) 13540 13660
Camying Capacily 175 177 78| a7e| 1mo| 11| 182|183
Current Load 1.35] 135 135] 135 135  1.34] 134] 134
Table 6.32: Population Reduction Growth Assumption

Year 1953 1934 1935 14906 1997

Growh Rabes (%) 1.40 1.30 1.20| 1.11 1.01

Tolal Population 252861 256148| 250222) Z620T4| 264694

Reduction dua Io Policy 58 743 1464 24291 3547
Peducion as % of Tolal 0.1 0.3 __ 0B 09 14
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Table £.33: Impacis of Alternative Policies on Grop Yield (kgha)

Altsrmative Policles 1533 1954 1545 1996 1967 1998 | Growth
Easefine
Paddy 2560| 2%65| 2%e2| 2580|2556 2554|042
Maize 1502 1501 1500 1500  1488|  we8| 008
Wheat 1270 1288| 1267|1266 1265 1284] 010
Milat 1113 13| 3| 1112] 1] 12| oo
Dlizaeds 564 G4 4 5E4 5G4 564 .01
Pelaloes G228 6225 6223 G2 6218 6216 .04
Irrigation
Paddy 2 2524 2521 2917 2014 2911 0,85
Mace 1550 1583 1583  1%82| 1581 1580 0.40
Wheat 1548 1582 1550 1588 1587 1588 0,48
L 193] 3] ] ez ez 12| Q01
Dissede 673 B9 696 £85 £85 B85 0.37
Polaloss BHSE 35 LK) Foag oy FO25 05
Fertiliser
Paday 2716 2853 2850 2846 2843 2840 050
Maize 1518 1ss2|  iss1|  1sS1| 1550 1549 0.4
Wheat 1343|  13as| 1388|1387 1385 1384 061
Wil 3| o3| s ozl 12l 2| 00
Ollsends 568 542 582 542 582 581 0.45
Pataloes 6a01| eso1| eses| eses| ess3)  eset| 056
Combined
Foddy 2050| a002| aoee| a085| a0e1| ao7e|  oas
Maze 1566 1600 1598| 15s8| 1587|1587 08
Wheat 1637| 1ea3| 1e81| 1es0| 67| 77| 048
Milet 13| 1z iz ezl ez iz
Oiseods 877 690 eo0| es0| em0 gas| 036
Fotaloss 7044| 7am| 72| 7eee| 72| mam|  o0so
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Table 6.34: Impacts of Alternative Policies on Food Availability (kpiperscn)

Alternathee Policles 15453 1564 1845 1996] 1967 1588 |
Bassline

Carval Grains{Edible Fom) 22504| 22433| 223.49| 22255| 22150| 22038
Maat 527| 5200 513 505 498] 48
Wil 3035 2085 2038| 2888| 2837| 2788
Oils and Fat 105 105 104 103] 102 10
Vagelatles 2778| 2783| 2747| 2129 1| 3
krrigatien

Ceroal Grains-({Edible Form) 24181| 24924| 24835) 247.34( 246.21| 24500
Meat 527 520/ 513 505 488 491
Mik 3035| 2085 2036 2886 2837| 2788
Oils and Fat 194  115) 114 193] 12| 114
Vegetables 304] 3183 3164) 345 31.24] 3103
Eertiliser

Cereal Grains-{Edble Form) 73284| 240.48| 2961| 2a62| 23751| 23634
Meat 527 520 513 505 498 4
Mk 3035 2085 2938| 2888| 2837| 27ss
Qils and Fat 106] 106 105 104 103 102
Vegolables 2068| 2952 2035 2047 2898| 2878
Combined

Ceroal Graing-{Edible Form) 250.42| 258.16| 25725| 2s622| 255.08| 25382
Moat s2r| s20] s13| 505] ese| 49
M 3035 2085 2036 2888 37| 27se
Ois and Fal 145 115]  via] 3] 192]  1n
Vegelables 32868 33377] 32876| 32388) 319.11) 31448

0.1

030
.42
-168

-ﬂ.?ﬁ
0.0

0.27
-1.421

=168
Sl
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Table 6,35 kmpacts of Alternative Policies on the Per Capits Food Demand (kglpersen)

Alernative Policies 1993| 1904  1895|  19%6| 1997 1998| Growth
Bassline

Cersal Graing 12761 12770 12| 1zmma) 1ver| 1w 0.05
Vegetatles 2160 2180 2158| 2158 2157 =257 002
Meat 3.18 a7 317 316 316 16| 007
Mk 2016] 2044 2011 2008| 2007 2005 0.11
Oils and Fat 2.10 2.10 210 210 210 208 004
Irrigation

Ceroal Graing 13236 12673| 12775| 12780| 12785 12788 0.
Vegetables 2681 2368 2156 2455 54 253 0 4
Mizat an 360 316 316 316 315 5
Mik 2311|2144 2008 2007 2004 2002 283
Cils and Fal 246| 22| 210  zoe|  208|  z08| am
Fertiliser

Cereal Graine 12674 12992 127.78| 12781 12785 12788 028
Vegatables 2383 moo0| 2188 2157 2156 2155 180
Meal 363  agd|  ae| 3| 38| 3| 27s
Mk 2161 2158 2041 2008 2008 2004 -150
Oils and Fat 224| 225 2100 21| 208 208 135
Combined

Ceroal Graims 16223 12888| 12| 1220 12vzs| zras| 4
Vegelables 8528| 2227 2096 2088 21000 02| 24
Meat 2174 340 304] 304|304 305 32
M s218| 2087] 1870 1870 tees| 1968| -17
Qds and Fat 5.2 218 208 208 206 206 1718
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Table 6.36; Impacts of Allarnative Policies on the Per Caplta Food Balance (sgiperson)

ARternative Policies 1953 1504 105 1996 14847 1688 Growth
Basaline

Caraal Graing g7 .42 9663 2572 84T G363 52 46 -1.04
Wapgetables 6.18 6.03 587 571 554 5.36 282
Maal 1 203 196 158 182 175 367
Mik 10.18 971 924 877 831 783 513
Oils and Fat Ao4] 05| 08| -107|  -108] 109 0.54
lrrigation

Ceroal Grains 10045| 11951 12080 11954] 11838 1IN 1.36
Vegelables 47 B.15 10.08 985 870 950 1755
Mast 107 160 197 188 183 175] 1050
Milk 724 B4 926 8.80 833 786 166
Oils and Fat 432 08| 096 087 058 088 554
Fartifser

Ceroal Grains 103.10| 11056| 11186) 11081| 10967 108.44 1.02
Vegalables 4 B5 562 117 769 742 T2 830
Meal 164 156 196 185 182 175 1.31
Mk B.75 BT 5 878 83 784 218
Oils and Fat am.| 18] 05| 105 08| 07| 192
Combined

Careal Grains 8820 12931 130.14] 12801 12778| 12646 7.47
Vegelables 20241 31100| 3oven| a3o2e0| 2oe1| 2m3as| 30|
Mt AB.47 180 209 201 194 1.86 ERR
Mk 2180 899| oes| 9| see| 81| ERR
Offs and Fat 418 03| o082 093] 094 085 -2550
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Takle 6.37; Impacts of Alternative Policies on Calorie Supply and Demand (000 caloriz)

Altsrnative Policies 1993]  1934] 1995 1906] 1997 1998] Growth|
e l

Par ha Calorie Supply 4233 4230|4226 o 4zaa| 4220 4218|007
Per ha Calorie Demand 3839 3h48| 80|  3g74|  3mse| 307 0.35
Supgply as % of Demand 110 110 109 106 108 08| 042
Imrigation

Per ha Calorie Supply 4555 4708| 4703 4701 4558| 4695 081
Par ha Calorie Damand 3839 aasn| 3880| 3av4| 3ssn| 3807 0
Supply as % of Demand 118 122 122 12 121 120 0.2%
Eeriliner

Prer ha Calorie Supply 4380 4535 4512 4529 457 4523 064
Per ha Calorie Demand 2534 A48 3860 3874 1885 3807 035
Supply 8z % of Damand 114 118 " "7 116 16| 029
Combined

Per ha Calorie Supply 861 so18| 5014)  spwo|  so0s| s003| 0
Pier ha Calories Do dnd asa| 3004 022 ao0s0| 2080|3089 081
Supply a5 % of Damand 163 167 166 165 164 163 003

Table 6.38: bnpacts of Alernative Policies on the Food and Non-food Trade (Rsipersan)

Alternative Policies 1993 1994 1995] 1996| 1997| 1998[ Growth
Baseline

Value: Per Capila Food 488| 517 54| 576] 606| 635|540
Valua: Par Capita N-food G55 Q6T 870 AT ST 376 024
lrrigation

Vialue: Per Capita Food 137 465 581 814 647 G80|  15.05
Valua: Par Capila N-food o5l gm0l o] eme| ore| 81| 032
Exdiliser

Value: Per Capila Food 413 440 562| s3] 624 655 969
Value: Per Capita N-food S65 -968| 472|  ae7s| A7 g78| 029
Combined

Vahe: Per Capila Food 41| .3s5| 207 Iny| 3338 3672|5263
Vaie: Per Capila N-food 65| 956 999 -w001] 1003 -1005]  0s2
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Table 6.39: Impacts of Aernative Pelicies on Labour Use

Alernative Policies 1693) 1994 1935) 1886] 1987] 1998
Baseline, krigation, and Fertiliser

Labour Use as % of Avadable Labour 65 7] =] 67| &7 66 047
Combined

Labour Usa as % of Avadabls Labour TE Fi-] 75 Té4l T3 T2 -1.04

Table 8.40; Impacts of Alternative Policies on Real Incorme (R 000

| Agrnative Policles 1993] 1994] 1995 1996] 1997| 1998) Growth|
Baseline

Crops 145730 157405| 164534 | 172051 179042 | 185804 442
Livesipck 02410 53535| 04749| Se038) S7I00) SETHR 134
Profaesional Workers 54| 5136 4771) 4438] 4130 ML 702
Offica Warkars ETE3| G5I6T| 49B5| 4637| 43G| 4009) 702
Saleg and Servics Workoars 13528 12554| 11664| 10848| 10095 o401 -702
Producion Workers G542| &ese| B2da| Tes2| TiAM| BeIZ| TO2
Canetruciion, alo 2721| 2525| 2348 2182| 2030| 18s1]| 702
Ganoral Labourars 18004| 15708| 15524) 14438| 13435| 12512 702
Tolal 297260 | 302085 | 307402 | 312285 317558 | 322986| 167
Per Capita Real Income 1174| 1178| 1178 1181 1183] 1187] 02
Irrigation

Crops 187436 | 213794 | 221870 | 22a721| 237330 | 244793
Livestock 92232| 83312| 945458 95854| S7223| 9Beas
Profassional Workers 5523 5123 4761 4420 4122 3840

Office Workars E772| 5354| 4875 4628 4308 4013

Salas and Senice Workers 13502| 12524| 11539 10828| 10078) &3a7
Productian Warkers 9524| S8E34| E110| Te3d| T109] 6621
Construclion, ol 2745 2518 2341 TRl 2027 1848
Ganasral Labourers 17650 16E6A] 15490( 14490] 13412) 12483

Total FI4672| 358120 363834 | IE0685| 375608 | 381674

Per Capia Real Income 1322| 13%4] 1396 1398 1400 1402
Eadiliser

Crops 166801 | 193465 201370 | 200067 | 216513 | 223612
Livestock 92277| 93319| 94524| S5803| 97143 98532
Frodessional Workers 5526 S5124] 47e0| 4427  4119] 3836

Office Workers E774| 5354| 4o74| 4535| 4304 4008

Sales and Service Workers 13508| 12525| 11636| 10822| 10065 9377
Production Workers 9529| BAR35| SX08( Tel4| 03| Geid
| Consfruction, elc M7 ¥519] 2340) MMTE| 2025 1885
Ganeral Labourers 17978| 16660| 15487| 14402| 13401 12479

Tatal 314110) J37811| 343300 | 348957 ) 354675 | 360544

Par Cagila Real Incoma 1241 1315 137 1319] 1322|1305
Combined

Crops 501785 534851 | 536558 | 539434 542163 | 545222
Livestack S2101, 93177 94408| 95711| 97074| S5484
Professional Workers 8515  5116| 4754 4433] 4116 3834

Office Workars 5T63| G5346| J4m68| d4822| 4301 4008

Sales and Service Workers 13483 12506 11822 10811) 10062 9472
Production Workers 9510 Bez2| 8198 7628 TooR| &8N
Consruction, elc 2| 2515 2337 2174] 2024| 1885

General Labourers 17544| 16644 15468| 14388| 13391| 12473

Total G4R813 ) ETROTT| 678714| 679189 GROZI0| 681888

Par Capila FRaal lncome 7563 ] 2643| 2604| 2568| 2535 2505
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Table E.41; Impacts of Alternative Policies on the Share Distribution of Income (%)

Alternative Policies 1993] 1994| 1998|1998 1we7]  13%a

Baseline

Crops s0a7| s5211| s5367| sSs08) s5638| S7sS
Livesiock 3109| 3096| 23085 3075 3067| 3058
Professianal Workers i8] 170 155] 142] 130] 118

Office Workers 195] 178 182 148 138] 124

Sales and Service Workers 455 416 380 347 KR Pl
Produchion Workers an 243 268 245 224 208
Consiructon, ale 052 084 07a 07 064 059

Ganaral Labourers 6.5 553 5.05 452 4.1 3a7

Totsl 10000) 100.00) 10000 100.00) 100.03| H00.00
krigation

Crops 5601 5970| 60SB| &214) 6319] 644
Livestock 2755| 2508 2590 2593 2588| 2584
Professional Workers 165 143 13| 120 110 1w

Ot Workers 172l 148 137l 128] 18] 108

Salaz and Sarvice Workers 403 350 320 293 264 2.46
Production Workers 285| 247 228] 207 18| 173
Construcion, elc 081| o70| os84] o053 o054 o049

General Labourers 537 4e5| 428 30| as7| a3z

Todal 10000 10000) 10000 100000) 10000] 100.00
Eentiliser

Crops §3.10| S727| 5865 5001| 6104| 6208 347
Livestnek 2038| 2762\ 2753| 2745 39| a3 44
Profesgional Werkers 176 152 13| 127|  148] 108|957
Office Workers 184 158] 145] 133 12| 11| esT
Salse and Sarvics Workers 43| amn| am| 31| 284] 260 57
Producton Werkers aps| 282 2m| 218 200 183| @57
Cansbucton, etc oss| o7s| o8| o082 o057 o052 957
General Labourers 572 493 451 413 iTE 348| 04T
Total w000 10000| 10000| 10000 10000| 10000| 000
Comblned

Crops 7734 7877| Te1| 7942 7ev0| 79s6] 08T
Livestock 1420] 1372| 1381| 1408 1427 1444] 0
Pratessional Workers 085 o7s| o7 oes| o0s1] o058 78
Office Workers oss] o7l o7 oss| o083 o059 78
Sales and Senvice Workers 208 188 17| 18| 148 137 78
Production Workers 1471 130 121] 112] 104] o097| 75
Consiruction, skc o42] o037 o034] o032 o030 o2 -7
Gaoneral Labourers 2r7l 245 28| 22| 187 183| 754
Total wom| 10000 10000 10000| 10000] 10000] 000
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Table §.42 kmpacts of Different Policies on Supply and Demand of Forest Products

[Bupply 85 % of Domand)

1943 1984 1985 1596 15347 1858 Growth
Euﬂﬂi i Lk 133 1 135 134 0,752
Fusheood T4 73 72 b | T &8 1 BTT
EH 131 132 13 14 135 135 ). v
Fusheood & &1 B0 m Té i) 154
Fodder 13 132 133 1 135 136 0T
Fushwood T 75 74 T3 FE| T3 < 555
!ﬂ' 13 X 133 i 134 135 0555
Fushwood x| 53 83 82 [ a2 035

Tabls §.43: Changing Pressure on Land under Baseline and Policy Scenarios

Year 193] 4994  1ses|  9m86] 1597

Hsml Crultivabed Land (Fafparson) a1z o4z ea2|  oq2] ooz

Per Capits Accassibile Farest Land oo o00s| oos| 005 06S

Culrmied Ares-Fores! Area FRato 053 51 043 048 045

Sbeub-F onest Anes Fatia 151 158 185 174 183

Population Density Per Gultivated Land g2l B3| =4 B.51 BE
Populaion Per Accessbile Forest Land TER 185 13 B4 &M

L5 Per Cultivabed Area 405 ao0a|  4o2|  3es|  as

L5 Per Foresd Area BET BA3 e §57 9595

L5U Per Grazing Aren 012 o] o 0.1 Qi

Demand Reduction

Per Capita Cultivabed Land [Fa'person) 12| o4z oa2| o] oz

Per Copiln Accessible Fores! Land G068  G08| 465|065 0

Culvaled Ares.Foresd Area Rate 053 1% 05 05 048

Shrub-Forest Anea Ratia 1.51 156 153] 184 168

Popalaion ety Per Cultivabed Land e B12 E43 854 aEL
Population Per Accessibie Forest Land 768 Taa| 7es|  en| &

L5 Per Cuitivaied fren 405 404| a3 a0z 4

LS4 Per Forest Aren BET L. 850 818 241

LSU Per Grazing Area 2] ose]  ai|  odi] AN

Management

Per Coapita Cullivaled Land (ras'person) 012 iz 012 012 12

Por Copitn Accessible Forest Land 008 005 005 005 005

Cullvaled Area-Forest Area Riatic 053 05 05| 048] 048

Shrub-Forest Anea Ralio 159 1.5 165 .72 1.81

Populsfion Dwnsty Fer Cultivabed Land 522 B.32 T 851 &E1
Populafion Per Accessble Forest Land TER 1.85 En B35 8B

L5 Per Cultivafed Area 405 404|402 4| as7

L5U Per Forest Area 867| 883] wez| o5 o9&
ﬂl’wmm 012 i an 011 01

Per Capita Cultivated Land (haiperson) ozl o] ezl o] 02| 0] AT
Par Capitn Accassible Forest Land 008 0,08 005 0,05 oS 0.05] -a589
Culivaled Area-Forest Area Ratie s3] o5z os 05| 048 048] -1967
Shrub-Forest Area Ralio 151 155 15| 163 167 72| 28
Popalation Density Per Gultivabed Land g72| 83| &4n| mse|  aes|  e7e|  nzE
PWMF?WFM Lanad T8 T.8 153 aar gz Bis) 17ed
LEL Per Cultivabed Area 405  aps| 40a|  a02| 4o 4| D28
LS4 Per Forest Area se7| am2| ss7|  ats| 9| em| 1me7
LS Per Grazing Area o1z eas] oam|  a1i] o011 oqe| -a7Es
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Table 6.44: Impacts of Different Poliches on Deforestation Hectares)

HBJ ﬂd 1HJ 1€ISli1 1987 1 Emvﬂh'll

Baseline

Deforasied Area 408 435 454 500 .53
ﬂj j

Dedorestod Area . K 270 247 32 10.154

7 243
Management
Doforacind Aran v % 44 2
= g 00 o [ e
Onloresied Arsa 2 21 22 i e 3;

Tabds 6.45: bmpacts of Different Policies on Agriculural Land (Adults per hectare)

1993 | 1994 | 1995 | 1996 | 1397 | 1898 | Growth
Baseline
Camying Capacity Por ha 585 5,85 584 504 583 563 0,07
Current load 531 | 532 | 534 | 538 | 538 | 540 | o |
Irrigation r
Casrying Capacity Per ha 630 | 651 650 | 650 640 | 649 061
Current load 531 532 534 536 5.38 5 40 0.35
Eertiliser
Carrying Capacity Par ha 606 | 627 | 626 | 826 | 526 | 625 | 054
Current lad 531 | 532 | 534 | s3 | 538 | 540 | 035
Combined
Camying Capacily Per ha 672 | 694 | 693 | 653 | 692 | es2 | ose
st ioad 413 | 415 | 418 | 420 | 423 | 426 | 061
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Table 6.45: Impacts of Different Policies on the Carrying Capacity and Demand Pressure

(Fuetwood per hectare)

1593 1994 1535 1996 1997 1958 | Growdh
Baseline
Fushwood Supply 24 208 207 206 205 203| D&M
Fuehwood Demand 281 285| 288| 29| 24| 297| 11w
Supply a2 % of Demand | T3 72 T T 68| -1.677
Garrying Capacity ame| a3r4| 3m| asew| 3sr| 3e4| 0847
Current Load 5.04 51| 51| 521 527 S532| 1087
Demand Reduction
Fuelwood Supply 2.0 206 208 208 207 206 .32
Fushwood Demand 25 257 260 263 266 269 1.4
Supply 8s % of Demand 83 81 80 i) T8 77| 154
Carrying Capacity 33| 33| 336| 338 3| am| 032
Cument Load 408| 414|419 424|429 4M4| 124
Management
Fuatwoaod Supply 211 212 213 24| 215 216| 0470
Fushwoad Demand 281 285| 288| 281| 284| 287 1194
Supply 86 % of Demand 75 75 T4 73 73 73| 0538
Camying Capacity i 381 e R 85 388 0577
Curment Load 5 04 51| 56| 52| s27| s3] 1125
Jeint
Fuelwaod Supply 211| 213| 218 21| 21| 22| om
Fusiwood Demand 253| 257 260 263| 288| 2m| 17
Supply a5 % of Demand . = & - - @ a3
Carrying Capacily 340| 344| 48| 48| 35| 355| om
Cument Load 408 ana| amm|  a2e| 430| a3s| 1z
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Table 6.47: Impacts of Different Policies on the Camrying Capacity and Demand Pressure

[Fusitwood from Forests Only)
(Parscn nead per hectare)
1993 mui 1995) 1996 1987|1998

Basaline

Fushwood Supply 2118| 2173| 36| 2307| z3e7| 2478

Fuslwood Demand 2741 8s8| W09 67| 3347| 35S

Supply as % of Demand yrzz| 7srr| TAM) rags| Ti33|  eos

Camying Capacity 3753 3894| W07 g134] az7B| 44

Current Load 12| s139| A& sgyel s097| eaEn

Pemand Reduction

Fuelwood Supply 2146 2145 2188 ;or mTI| 23M

Fuelwood Demand 2467 2548 263 2736 2844) 2963

Supply as % of Demand 8580 435 8289 pe4p( 7oo3| 7R3

Carying Capacity 34| 3487 VW) wgr| 66| T4

Current Load 79| 4110] 254 4a92| 4s87| a0

Management

Fuslwood Supply 2127| 2213 293 qare| 248| 2595| 4088

Fuslwoad Demand 2741 2888 001  315| 3314] 3495 4980

Supply a5 % of Demand 776| x| T84 755 a3 re2s| 0879

Camrying Capacity 3812| 2865 4109 42| 4444 4851 4059

Current Load 4912| S13s| 5378| s5g45| 5039 6283 4980

Joint

Fushmood Supply 2127| 2180 2244 2200| 2368 2445 z.sal

Fushwood Demand 67| 25471 23| ym| 7| mw| 4

Supply &z % of Damand 8522 e5s8| BS27) pas1| e40e| s 057

Carmying Capacity 3430 /32| %19 a3ree| me| .4 zml

Curent Load w7e| d4108] 4] gams| sa| a0 4
236 MEI DISCUSSION PAPER NO. 9509



Table 5.48: impacts of Different Policies on Fuelwood Supply from Different Sources (%)

1993 1904 1935 1566 1847 1958

Baseline
Foresis i) 2 2 20 k] 14
Ehrublands ] 25 5 26 26 26
Grazinglands 0 0 ]| il 1] i)
Adjacant NCI 40 41 41 4 41 41
Culsaled Ards 1 1 1 i 1 1
Crop Fesidus 12 12 12 12 12 12
Tatal 100 100 100 104 100 100
Tatal Supply (ad() 110821 110619 110384 10117 109817 100485
Demand Reduction
Foresis
Shrublands 22 2 21 b3 20 20
Grazinglands 25 25 25 25 25 i)
Adjacent NCI 0 ¥ 0 0 0 (1
Cultivated Area 0 40 41 41 4 i
Crop Rasidus 1 1 1 | 1 1
Tatal 12 12 12 12 12 12
Tatal Supply (adl) 100 100 100 100 100 00
Management 110821 110771 110693 110585 110451 110287
Foresis
Ghrublands 22 X 21 21 0 20
Grazinglands 25 o 25 ] 25 26
Adyacent NCI 0 0 0 0 0 0
Cultivated Area &0 40 4 41 4 i
Crop Residue 1 1 1 1 1 1
Tolal 12 12 12 12 12 12
Tatal Supply (adt) 100| 100 100 100 100 100
saint 110821 110771 110553 110585 110451 110287
Foresls
Shniblands 2 23 23 24 24 25
Grazinglands 24 4 24 24 4 24
Adjacent NCI ] ] 0 ] 0 0
Cultivated Area 40 & k1) 35 9 kT
Crop Residue 1 1 1 1 1 1
Tolal 12 12 12 12 12 12
Tolal Supply (adt) 100 100 100 100 100 102

111364 112912 113858 114765 116105 17702
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Table 6.45: Inpacts of Different Policles on the Livestock Carrying Capacity and Fodder Load
(LSU par hectare)

1993]  1994] 1995] 1986]  1907]  19%8] Growth
Baseline
Foddar Supply i 1.11 1.12 113 113 1.14| 0538
Fodder Demand 0.84 0.84 084] 084 0.84 083 0239
Supply &5 % of Demand 1 132 133 134 135 136 0764
Camying Capacity 1.78 1.79 18 1.81 162 182 0445
Curant Load 135 135 135 135 134 134 0149
Demand Reduction
Fodder Supply 1.4 1.1 1.12 112 1.13 114 0.
Fodder Demand 084 0,84 084 084 B4 084 -02
Supply as % of Demand 131 132 133 134 135 136| 0.
Camying Capacity 178 1.78 179 180 181 182] 0445
Current Load 135 135 1.35 135 135 134 0148
Management
Fodder Supply 1.1 111 112 1.13 113 1.14] 0535
Fodder Demand 084) 084] o0B4| 084 oB4| o084| 0000
Supply a2 % of Demand 131 132 133 134 135 136 0734
Carmying Capacity 1.78 179 18 181 181 182 0445
Current Load 135 135 135 135 134 134 0149
Jeint
Fodder Supply .11 11 szl w2l ] 1w osas
Fodder Demand o84 o0s4| 084 o0B4| o084| om4| o
Supply as % of Demand 131 132 133 134 134 13| 0565
Camying Capacity 178 178 178 18] 181 182 0.445
Curent Load 125 135 1.35 135 1,35 135 0000
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Table 6.50: Impacts of Differsnt Policies on the Livestock Carrying Capacity and Load
(Fodder from Foresis only)

{per heclara)
1003  1904|  1995| 1998|1997 194
Basgline
Fodder Supply 71 147 16T &m B4 885
Fodder Demand 541 557 576 587 621 649
Supply 82 % of Demand 131 132 133 134 138 136
Camying Capacity 1138 1181 123| 1285 1348 142
Cumant Load B67| 893 823 957 996 1041
Remand Reduction
Fodder Supply 1 727 745 7.66 74 B.16
Fodder Demand 541 55] 561 573 587 em
Supply a5 % of Demand 131 132 133 134 135 135
Casrying Capacity 1138 1165 1185 1229 1286] 1308
Current Load B&T BE2| 899 919 841 966
Management
Fadder Supply 71| 736 7es| 787| e3 8.7
Fadder Demand 541 S57| 574 584 695 639
Supply s % of Demand 13 132 133 134 135 136
Carmying Capscity 1138 181 1227 1277 1333 1395
Cument Load 867 &93| @z| es52| 987 1025
Jaint
Foddar Supply 7.1 726 ras| 7E2| 81| 8@2
Fodder Demand 5.41 55/ sg| s7| s8] 583
Supply a8 % of Demand 131 13z 13| 1| 14| 138
| Camying Capacily 1138 185 12| 12n| 1253 1288
| Cument Load ser| sm2| ser| 914 932| 8s4
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Table 6.51: impacts of Different Policies on Fodder Supply from Different Sources
{in per cent)

g
2
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8
g

1938

Baseling
Feragts

T

16

Shrublands 2
rarnglands 24
2

2

i

30

s
i
—

=

Adjacent NG|
Rlisers and Bunds
Fallow Grazing
Tres Fodder
Crop Residue 100
Takal 102261
Tadal Supply (idn]

ﬁﬂpuuﬁuﬁm

g:ég-n ra ma 1B R
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E
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Foresis 16
Shrublands )
Grazinglands. 24
2

2

4

34

—
o

Adiacent RO
Fisers and Bunds
Falow Grazing
Trae Fodder
Crop Razidus 100 100
Tl 102261 107804
Total Supply (idn)
Management
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B8 arrEnSa
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Forasis 16
Shrublands 5
Grazinglands

(7]
16 17
2
20 ]
Adjacent M 2 5
) 2
4 4
38
i

—_—

Risers and Bunds
Fallow Grazing

Trea Fodder 38
Crop Residue 100 1

Tetal 102261 1026349
Tedal Supphy {kan}
Joint

Foresis P
Shrublands 2
Adjacant NCI 2
Risars and Bunds 2
Falow Grazing 4
Trea Fodder 38
Total 102261  102803) 103320
Total Supgly (tdn)
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