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PREFACE

This discussion paper, Economic and Natural Resource Conditions in Kathmandu Valley,
is the first in the Area Development Planning and Implementation Series of ICIMOD.

This series was introduced following an exercise undertaken by ICIMOD in integrated
development planning.

Integrated area development planning and its implementation offers a systematic approach to the
promotion of mountain development. Development programmes must find practical methods that
reconcile the conflicts between increased productivity and environmental sustainability.

At the request of the National Planning Commission, HMG/Nepal, ICIMOD undertook the task
of preparing an integrated economic and environmental development plan for the Bagmati Zone
of Nepal. This paper is part of the series evolving from that planning exercise.
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CHAFTER |

INTRODUCTION AND METHODOLOGY

Introduction

Kathmandu s comprised of three districts, namely, Kathmandu, Lalitpur, and Bhaktpur. Each of these
districts contains a small urban conglomerate and a large rural sector, For the purpose of the study the
valley was divided into an aggregate urban area and an aggregate rural area, Various important sectors
of the rural valley were integrated and analysed according to methods used for other districts of the
Bagmati Zone (ICIMOD 1993).

Huwever, the urban sector could not be analysed as exhaustively as the other districts, primarily beacuse
of the lack of information and parameters, The urban sector is far more complex than the rural districts,
It has large manufacturing, trade, service, and tourism sectors as well as a relatively large private sector,
These sectors as well as other sectors of the urban economy interact with one another to determine the
level of income and employment. However, an information base for the valley's urban area is simply
not available, primarily because, so far, there has been no institution responsible for collecting data
related to the urban sector on a systematic basis. As a result the modelling exercise conducted for the
urban valley was limited to certain key sectors only.

Thix paper is divided into two chapters. The first chapter describes the methodology used. A larger part
of the methodology dealing with the rural valley is described in Volume 1 of the Bagmati Study (1CIMOD
1993}, Chapter Two presents results of the analysis of the baseline conditions of the valley. Three
different sectoral studies, namely, on the manufacturing sector’s energy consumption, its performance,
and on tourism, have also been published as discussion papers in this series.

Variables and Linkages of Model Prices

Volume I, Chapter 2 of the Bagmatl study (ICIMOD 1993) describes how agricultural commaodities,
livestock products, and several input prices are forecasted. These forecasted prices have been calibrated
to match price trends in the Kathmandu Valley using more recent information,

Several new price series have also been forecasted 1o develop a model for the urban sector of the valley.
These new price series include energy prices, namely, firewood, kerosene, diesel, petrol, electricity, and
aviation fuel. The method of forecasting prices is also based on simple time trends, which are based on
information from the Economic Survey of the Bagmati Zone (ICIMOD 1993).

Electricity prices are forecasted for the domestic and commercial sectors. The growth rates of electricity
tariffs in the domeastic and commercial sectors were obtained from a recent report (WECS 1992) and are
12 and 16 per cent respectively, The aviation fuel price is assumed to increase at seven per cent per year,

Popufation

The population of the Kathmamdu Valley is divided into rural and urban population. The base data
obtained are from the National Planning Commission (NPC 1992), The population forecasts were first
made for each age group (S-year age intervals) by gender and later aggregated to arrive at total, schoal
guing, and active population.



Land Use and the Foresiry Sector

The land use and forestry sector data reported by the Land Resources’ Mapping Project (LRMP) have
also been updated for the valley and the supply and demand for forest products, namely, fuelwod,
timber, and fodder are alzo calculated in the same manner as described in Yolume I of the Bagmati study
(ICIMOD 1993).

Agriculture

Agriculture as an economic activity is assumed to be confined primarily to rural areas in the present
exercise. Due to the paucity of information on crops that have become important in the more recent
history of the Kathmandu Valley, we have included six crops in our examination of the agricultural sector
of the valley. These crops are paddy, maize, wheat, millet, vilseed, and potatoes. The area cultivated
with these crops, their yields, cultivation costs, and gross margins are projected using similar methiwis
to those described in Volume 1 of the Bagmati study (ICIMOD 1993).

Livestock

Livestock raising is assumed to be an entirely rural activity and the manner in which this activity is
treated is akin to that reported in Volume | of the Bagmati Study (ICIMOD 1993).  Inside the valley,
livestock are not used for ploughing and hence this activity is not included as an input in the crop yield
function.

Food Availabiliry

Food availability is estimated using domestic production, i.e., the valley's production. The method of
calculating food availability is discussed in Volume [ of the Bagmati study (ICIMOD 1993).  Milling
raies, seed losses, and other allowances are assumed to be the same rates as discussed for the other
districts covered in the Bagmati study. Note that we have not besn able w include the food production
from agricultural land inside the urban enclave. However, the food supply from urban agricultural lands
may not have a significant impact on the valley's food supply, especially cereals,

Food Demand

Food demand includes demand for cereals, milk, meats, oils, fats, and vegetables, and this is assumed
o be influenced by relative prices and incomes, Urban households are assumed to face a differem
demand structure than that of rural households. The demand system parameters estimated for high
income households by Mudhbery (1988) are used in the case of urban households.

Imports

Food import in the valley is determined endogenously by the model described in Volume | of the Bagmati
study (ICIMOD 1993). Estimates of the magnitude of imports into the valley are also made. For fiood,
an aggregate (rural + urban) estimate is made. As in other districts of the Bagmati Zone, food impons
into the valley are assumed to be determined by the volume of food deficit [ i.e., difference between
projected rural and urban food demand and total food production within the valley).

In addition, the values of non-food imports are also derived. Two types of non-food estimate are made,
namely, non-food imports that originate from India and those which originate from the Rest of the World
(ROW). The non-food import structure is assumed to differ in the rural and urban areas. This fact is



reflected in the different assumptions of income elasticity of demand for non-food and the population
growth in the regions. The demand for non-food product imports in both rural and urban areas is
assumed to be elastic. Engel's law states that income elasticity of demand for a luxury is generally
elastic, i.e., the demand for a luxury is very sensitive to changes in income. Thus, we assume that non-
food imports are luxuries and, further, that imports originating from the ROW are relatively more
luxurious than imports originating from India. Further, the sensitivity of imports is assumed to be greater
in urban areas than in rural areas following Engel's law.

The values assumed for the import elasticities for Nepal are not available to our knowledge. We have
assumed different values for non-food demand elasticities originating from India and the ROW and
separate values for rural and urban Kathmandu. These are reported in Table 1.1. The rationale for
assuming these values is guided by estimates of such values derived for India and Pakistan.

The base year values for imports from India and the ROW for rural and urban areas are based on the
NRB estimates reported in the Multi-Purpose Household Budget Survey (NRB 1988). The survey repons
monthly expenditure per household on imports from India and the ROW for food as well as non-food
items. For rural areas, the estimates for the rural hills are scaled upwards by a factor of 1.25, Similarly,
for the valley's urban areas, expenditure on imports reported for the Urban Hills has been scaled upwards
by a factor of 1.40 to reflect the higher levels of expenditure in the Kathmandu Valley; this is also
reflected in the Multi-Purpose Household Survey estimates. Since the estimates reported in the Survey
are for 1984, the resulting values are further scaled upwards by a factor of 1.1449 to take into account
the inflation rate for 1985 and 1986. These adjustments give the base year estimates (1986) on per
household annual imports (Table 1.2).

Tahle 1.1: Income Elasticity of Demand for Non-food Imporis: Kathmandu Valley

Elasticity Inalia ROW
Rural 1.15 1.10
Urban 1.50 2.00

Table 1. 2: Expenditure per Household on Non-food Imports: Kathmandu Valley

Rs/Household Indiz ROW
Rural 1,436 3,870
Urban 1,931 2,562

Energy Demand in the Kathmandu Valley

In the Kathmandu Valley, energy is assumed two be demanded by urban households and by the
manufacturing and transport sectors. The energy demand for rural households is primarily fuelwood and
15 discussed separately.

The types of energy demanded by urban households are fuelwood, kerosene, and electricity, The

manufacturing sector demands fuelwood, coal, diesel, kerosene, and electricity.  The transport sector
demands petrol, diesel, electricity, and aviation fuel.
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Energy Demand: Household Sector
Rural

Firewood is the chief energy source used by rural households for domestic purposes. The demand for
firewood in rural areas is assumed to be driven by the population. Firewood demand projections in rural
areas are hased on the method described in Volume 1 of the Bagmati study (ICIMOD 1993). As with
firewood demand projection, timber and fodder demands are projected using methods similar to those
described in Volume | of the Bagmati study (ICIMOD 1993).

Lirban

Urban households primarily consume three different types of energy, namely, firewood, kerosene, and
electricity, Demand for these three different types of fuel is assumed to be influenced by the population
growth, population elasticity, income growth, and income elasticity of demand for each energy type.

Firewood demand in the base year is assumed o be 220 kg/person in urban areas (APROSC 1983). The
demand parameters used in projecting firewood demand are based on a study conducted by APROSC in
1983, [n this study, six urban areas are consilersd. These include Kathmandu, Lalitpur, and Bhaktapur,
The estimated demand parameters of the three districts of the valley indicate that the demand parameters
for Lalitpur are about at average for the three districts. We have, therefore, used Lalitpur’s firewood
demand parametérs to represent the valley's urban firewood demand. The functional relationship used is:

Demand = Demand in base year *{(1 + UPG) *(1+ UIG)'}

where,

Demand = per capita demand

LIPG = urban population growth

UG = urban income growth

n = firewood demand elasticity with respect to population growth, amd
e = income elasticity of firewod demamd.

The resulting figure is then multiplied by the population figures to arrive at the total firewood demand.
Similar methods were used to project demamnds for kerosene and electricity. The income elasticity of
demand for firewood (0.2) is based on the APROSC (1983} study. Income elasticities for kerosene and
electricity are estimated from the information reported in Sharma’s study ( 1988, Table 2.4 ) and are
0.309 and 0.688 respectively. The population elasticity is assumesl 1o be the same for all three fuel types
and is assumed to be 0.0397 (APROSC 1983). Thus, over time, as urban population growth and income
growth change the demand for energy by urban households also changes, depending upon the strength
of income and population elasticity.

It is reasonable o assume that, over time, as per capita or household incomes increase, households will
substitute other types of fuel for firewood. Also, not all households consume all three energy types in
the urban area and this fact has to be accounted for in evaluating energy demands. To capture this fact
we have used APROSC (1983) and Sharma’s (1988) estimates of the percentage of population in the
urban area consuming electricity, kerosene, and firewood and changes that have occurred between this
period. Annuval growth rates are then derived and incorporated into the projections in order o capture
changes in energy demand by households over time. It should be noted that, in the Kathmandu Valley,
especially in the urban area, cooking gas is also becoming an increasingly important source of household
energy, albeit for a small sector of the population. We have not taken this energy type into account,



Energy Demand: Manufacturing Secior

A detailed study of the manufacturing sector's energy demand was conducted for this present study and
is available in Volume | of the Bagmati study (ICIMOD 1993). The data reported in the 1986/87 Census
of Manufacturing were used to estimate the energy demand parameters of the manufacturing sector. The
model employed to estimate the energy demand parameters was the translog cost function. The model
assumes that energy cost is separable from other input costs. This assumption allows for estimation of
the energy demand by energy sub-types. The different energy sub-types considered are diesel, kerosene,
coal, firewood, and electricity as reported in the Census.

Based on the estimated national level, factor demand elasticities” parameters, as reported in Table 1.3,
the energy demand in the valley by the manufacturing sector was forecasted. Price projections for
different energy types have already been discussed above.

Tahle 1. 3: Energy Demand Elasticities by Energy Types in the
Nepalese Manufacturing Sector

Wood Diesel Coal Electricity Kerosene
Wood 0.542 A0.816 0.034 0.644 £.219
Diesel ~0.705 0.728 (0.349 1.596 0.009
Coal 0.071 0.837 1.981 -2.572 0.703
Electricity 0,241 0.689 ). 464 -0.490 0.001
Kerosene -2.774 0.136 4.295 0.032 -1.691

The Census results of 1986/87 provide the base line values of energy consumption by the manufacturing
establishments for the nation as a whole. To arrive at the base line consumption values of the valley, we
first obtained energy consumption values per firm in each establishment for the NSIC group. The values
calculated were then multiplied by the number of firms inside the valley (Kathmandu, Lalitpur and
Bhaktapur) also based on the same Nepal Standard Industrial Classification (NSIC) group (Table 1.4).
This gave us the value of each type of energy consumed by each manufacturing establishment according
tw the NSIC group. The base consumption values of each of the energy types obtained were as follows:
wood 74,168 MT; diesel 6735 kl; kerosene 195 &I; electricity 146,050 mwhr, and coal 12,577 MT.
Based on the estimated results on factor demand elasticities, the energy demand in the Kathmandu Valley
is projected using the following equation,

Elil-!‘lxj' ﬂfﬂlﬂ'ﬂdrl fﬂtmmd*ﬁ +IF.,.,.-"'P~.;.J"‘IH

where,

F, = to the unit price of energy,

i = wood, diesel, kerosene, coal, and eleciricity;
n; = price elasticity between energy types; and,

i time (1987},



Tabhle 1.4: Number of Manufacturing Establishments in the Kathmandu Valley
hy NSIC and Percentage of Total

NISC Establishment Type Mo, inside Valley % Valley % Energy bias by
Energy-type
il Food, beverage & tohacco 125 s Electricity waod
a2 Textile & leather 351 >80 Electricity/wood
33 Wood products 274 44 Electricity/diesel
34 Paper and printing 131 52 Electricity/deesel
35/36 Chemical, rubber & printing 41 43 Electricity/diesel
18 Fabricated machinery I0s 50 Electrigity/conl

Mote:  The percestages reported are approximate, since mdusiries included in the national level figures are nol all present
inside the valley and, alsa for reasons discussed in ibe bexi, some induestries have pot besn aeeownted for,

Energy Demand: Transport Sector

The transport sector demands petrol, diesel, aviation fuel, and electricity (trolley and ropeway). Detailed
consumption patterns of these energy types are reported in the Energy Demand Analysis of the Transport
and Agriculture Sector, Water and Energy Commission Secretariat (WECS 1989). To project the energy
demand of the transport sector the base consumption values have been derived as described below.

Petrol: We first estimated the city roads in Central Development Region (CDR) as a percentage of total
city roads in Nepal., This factor was multiplied by the petrol consumption by the transport sector in
Nepal in 1986 to arrive at petrol consumption in the valley.

Digsel: The percentage of total roads in the Central Development Region (CDR) as a percentage of total
roads in Nepal was first derived, and the quantity of diesel consumption by the transport sector was
multiplied to this factor w obtain the base consumplion of Jdiesel in the valley.

Eleciricity: Electricity is consumed by the ropeway linking Kathmandu with Hetauda and by the trolley
bus. The WECS (1989) provides the necessary base consumption values of electricity consumed by the
ropeway and trolley bus. [t should be noted here that we have assumed that all the electricity consumed
by the ropeway occurs in the valley. In the case of the rolley hus, this is definitely the case.

The hase consumption values of the different types of energy consumed in the transport sector are
reported in Table 1.5,

Table 1.5: Energy Consumption hy Energy Type in the Transport Sector (Base Values (1986)

Petrol (Kt} Driesel (ki) Acvaalsom (KliLh Eh.?..":l'lfilj' {mwdhr]
Trolley Ropsway
11,185 20,199 41.745 1334 331
Orowth Assumptions (%)
497 488 | 262 2.00 0

Source: Growih sssumplions were derived from WECS, Parl |, Tramspon Soctor, Table 7.84 (1992,



The estimated base consumption values of the different types of energy consumed by the transport sector
ohtained have been projected then over time using the national consumption growth rates of the energy
types reported by WECS (1989, Table 16).

Energy Demand: Total Yalley

The total energy demand for the valley consists of the energy demands of urban households,
manufacturing establishments, and the transport sector only in this study. The demand for energy by
other sectors could not be included due o lack of information. All energy demanded is converted into
metric tonnes using conversion factors reported by WECS (1992).

Employment
Rural Sector

Employment in the traditional sectors, namely agricultural and livestock, depends on the area cultivated
and labour used per hectare for the six different crops and for LSU holdings per household. Besides the
traditional sources, rural populations also work as professionals, office workers, traders, and in the
manufacturing (production) and construction sectors. In addition large numbers of the rural labour force
as general labourers, The 1984 estimates of the engagement of rural labour in the above categories are
found in the NEB-Multi Purpose Household Budget Survey for the Rural Hills (1988). The recently
conducted 1991 censuz (10 % sample estimates) also provides more recent estimates of the rural
employment. Surprisingly, the 1984 and 1991 estimates did not vary in any significant way and hence
we used the NRB estimates. While the employment situation in agriculture is determined from the model,
rural employment in the non-agricultural sector has been projected using the proportion of the active
population in rural areas engaged in activities such as those reported by the Nepal Rastra Bank (NRB,
1988, Tahle 58, p.210).

Urbkan Sector

Urban employment has been estimated on the basis of industry and occupation. The 1984 NRB and the
1991 census sample estimates have been used to estimate changes in the population engaged in different
activities. An average proportion of population engagement during the different periods is then used to
obtain the base population engagement by industry. After obtaining the base population, the growth rates
in employment for the broad categories of workers are assumed to depend on a combination of historical
performances (growth rate) of the sectoral GDP. In the absence of historical data on employment by
sector, it is customary to use sectoral GDP growth as a proxy variable (World Bank 1991, p. 182).

First, the nominal sectoral GDPs were projected using time trends based on data from 1974 to 1989, The
nominal sectoral, GDPs were then converted to real GDP by dividing the agricultural GDP by the
agricultural GDP deflator, and the non-agricultural GDP deflator was used to convert other nominal
GDPs to real GDP,

These sectoral, real GDP growth rates were then used to project urban employment by sectors. These
ump]uyrl'[em figures were calibrated to reflect the more recent, i.e., 1991 estimates. The sectoral growth
rates derived to project population are presented in Table 1.6,



Table 1.6: Sectoral Growth Rates Assumed to Project Employment in Urban Areas

Sector Growth (% per annum)
Agriculture -2.90
Manufacturing |
Electricity 11.80
Construction and Transport 6.20
Trade, Hotel, Real Est etc 4.3
Public sector 6.3
Private sector 1.0

Source: Based on sectoral growih rates of real GDP repored in the Ministry of Finance, Economic Supvey, 1991

In addition, estimates of employment by occupation are also made. The method that is used to obtain
these estimates is as follows. The 1991 census (10 per cent sample estimate) provides population
engagement by industrial and occupational sector for all urhan areas of the country. The percentage of
population by sector of industry for a given occupation has been derived from the results. This
percentage is then used as a multiplier to obtain population engagement by occupation from engagement
by industry. The multipliers derived by industry and occupation are reported in Table 1.7.

It is to be noted that agricultural employment by sector and occupation reported for urban areas is not
the same, This arises because of the differences in the definition of 'agriculture’ in the two cases. For
example, in the sectoral definition, agriculture consists of agriculture, forestry and fisheries, whereas,
in the other definition, agriculture includes farming and fishing.

Income Seclor

Income estimates are made seperately for the rural and urban sectors. For the rural sector, incomes are
estimated on a sectoral basis, whereas, for urban areas, besides sectoral income we have attempied
estimate incomes by occupation.

Rural Income

The sectoral incomes accruing in the rural area of the valley are agriculture (crops), livestock,
professional, office workers, sales and services, production, construction, and general labourers, Rural
sector income assessments have been carried out on a basis similar to those carried out for rural districts
of the Bagmati Zone as reported in Velume | of the Bagmati study (ICIMOD 1993). The rural household
incomes have been scaled by a factor of 1.25 to reflect the CDR's higher levels of income,

It is to be noted that rural income assessments generated by the model do not take into account household
earnings from miscellanecus sources, e.g., property income, pensions and remittances, and others as
covered in the NRB estimates, These other sources in the NRB estimate account for about 21 per cent
of the total household income in rural Nepal (see NRB 1988, p.82). While it is possible o scale the



income derived in the model by the appropriate factor t account for the miscellaneous income, we have
not done s0. This is because there is no information to develop this class of income and link it with the
rest of the model, Hence the estimated incomes in the present case are underestimated by about 20 per
cent in rural areas,

{irban Income

Tu derive hase year incomes we have relied on the Multi-Purpose Household Budget Survey (NRB 1988)
information which reports incomes for 1984, The per household incomes have been scaled first to 1986
valuss by seven, per cent annually for two years. According to the Survey information, the Central
Development Region's urban households had 1.25 times higher household incomes than urban hills’
households. The valley's urban income has been assumed to be 15 per cent higher than that of CDR
urban income, based on our subjective judgement. From this perspective the per capita base income in
the urban area { Table 1.8) works out to he 40 per cent higher than in the urban hills as reported by NRB
{1988). This factor was also taken into account in projecting income and base .

Tahle 1.7: Multipliers Used in Converting Employment from Sector of Industry to Occupational

Status
Sector Total | Proff | Admin | Clerical | Sales | Service| Agri | Manu | Others
Agrriculiune 0,225 | 0L00] (. 001 0,001 0,001 | 0003 | 0987 | 0.002 | 0.004
Manufacturing 0082 | 0,010 0,011 | uOZ0 0.010 | 0,065 | 0.000 | 0.824 | 0.060
Electricity 0.005 | 0174 0.065 | 0.306 0.004 | 0.095 | 0.000 |0.193 | 0162
Const & Trans 0.057 | 0,021 094 | 0u042 0010 | 0,042 | 0,000 | 0760 | 000G
Trade etc 0.214 | DLOID 0,024 | 0.048 0.743 | 0104 | 0,000 | 0.037 | 0.034
Public & private 0364 | 0141 0.045 | 0139 00014 | 0.312 | 0,000 |Ou 0164 [0 184
General Labour 0.04% | 0.020 0018 | 0.037 0.012 | 0,063 | 0.000 | 0.73 Q.TTT
Taotal 1.00 0,058 0,029 | 0.068 0,167 | 0.148 |0.225 [ D0.184 | 0.12)

Zource; Denved from the resulis of the 199] Sample Census resuls (CBS, 1986, Vol I, Teble 63).

Table 1.8: Base Year Per Capita Urban Income by Occupation (1986)

Occupational Group Fer Capita Income (Rs/year)
Professional 11,214
Administrative 15,930
Clerical 6,930
Sales 7,866
Service 7. 848
Agricultural 4,932
Manufacturing 5,346
Others 3,690




CHAFTER 2: BASELINE CONDITIONS

Introduction

This chapter deals with the baseline economic and natural conditions of the Kathmandu Valley. Various
important sectors of the Valley have been integrated within the framework of a multimarket model as
described in Chapter 2. These sectors include food, energy, trade, tourism, employment, and income
originating from different sectors. Since each of the three districts belonging to the Kathmandu Valley
are comprised of both rural and urban sectors, the haseline conditions of these two sectors have been dealt

with separately where possible. While the model has captured all the major activities of the rural areas |

of the valley, it has not been possible to integrate all the activities of the urban areas due to the lack of
information. This lack of information has been a serious drawback in developing a suitable model for
the urban areas. Thus some sectors had to be dealt with separately and are presented as separate reports.
It is because of this lack of information that the baseline results have been forecasted for a five-year
(1991-1995) period only.

Price Trend

Several agricultural products and input prices have been forecasted using time trend equations fitted to
historical data. These prices were calibrated to match the 1991 prices. Similarly, several energy price
skries have also been forecasied o develop the energy model for the urban sector of the valley, Tahle 2.1
presents the forecasted price of agricultural output, inputs, and energy.

The average annual growth rate of agricultural and livestock product price, in general, ranged from five
per cent (maize) to about 11 per cent (buffalo meat). The aggregate meat price is projected w grow at
a faster rate than that of the aggregate cereal grain price. The forecasted prices of six different types of
fuel indicate the highest growth rate for electricity and the lowest for kerosene. The average annual
growth rate of the commercial electricity price has been found to be higher than that of the electricity
tariff for domestic use. The details are presented in (Table 2.1).

Crop Sector

Agriculture is the primary economic activity in the rural areas of the Kathmandu Valley as in the other
districts of the Bagmati Zone. Only six crops account for the crops sector of the valley. Table 2.2,
provides the forecasted area under these crops over the period (1991-95). The results indicate that, under
the current state of technology in the valley, the area under all types of crops is expected to decline over
time, with the exception of potatoes and maize. Based on the trends, millet and oilseed crops are
gradually being phased out of production in the valley. This could be a result of urban expansion or of
the substitution of high-value crops, such as vegetables, in place of oilseed and millet. On the whole,
the total cropped area in the valley is expected 1o decling by 1.6 per cent per annum over this period.
About 37 per cent of the total cultivated land in the valley is estimated to be under irrigation. The
irrigated area is assumed to increase at an annual rate of two per cent.

The fertiliser use rate in the valley is believed to be higher than in any other district in the country. The
total sales reported by the Agricultural Inputs Corporation (AIC) in the valley divided by the total cropped
area provide an estimate of availability per cropped area, and this was found to be over four times higher
than the use rate. The high discrepancy between use rate and availability may be due to the fact that the
present use rate reported seriously underestimates the use rate in the valley; second, fertiliser application
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an the other crops, such as a vegetables (not included in the present exercise), could be considerable; and
third, a significant proportion of the fertiliser sales in the valley actually finds its way into other districts

as well,

The yield rates of most crops in the valley are relatively higher than the national average and those
ohserved for other districts of the Bagmati Zone, primarily due to a relatively favourable access 1o other
modern inputs and infrastructure. The forecasted yields of crops in the valley are reported in Table 2.3.
The highest growth rate recorded is for paddy, followed by wheat and potatoes.

Despite the relatively higher growth rates for paddy and wheat yields, the average growth rates in
production of these crops have been found to be lower than those of potatoes because of the declining
trend in the area under these crops over time, Table 2.4 shows the projected trend in the production of
different crops in the valley.

Tahle 2.5 shows the forecasted gross margin for different crops. The observed values of gross margin
for most crops, apart from millet and oilseed, are generally higher. The average growth rate in gross
margin is found to be the highest for paddy and the lowest for maize and wheat. The negative growth
in the gross margins of oilseed and millet can be explained by the rapid decline in areas coverad by these
CTOpS.

Livesinck Sector

Livestock forms an integral part of the farming system in the rural Kathmandu Valley, as in most other
districts of the Bagmati Zone. The method of livestock population projection has been described already
in the previous chapter. Table 2.6 presents the projected trend in livestock population by type of animal.
The average annual growth rate of almost all types of animals in the valley iz less than one per cent, with
the exception of pigs and chickens. As a result, the projectad trends in the production of livestock
products do not appear to be encouraging (Table 2.7) Table 2.8 shows that the average annual growth
rate in gross margin from livestock varies greatly by types of livestock, ranging from 3.8 per cent for
cows to 17 per cent for pigs. On the whole the net income from livestock enterprises in the valley has
been estimated to increase from Rs 111.9 million in 1921 to Rs 175.6 million in 1995 with an average
growth rate of about 12 per cent per annum. Buffaloes contribute a significant proportion of the livestock
income,

Fund Balance

Per capita demand for different food items has been estimated separately for rural and urban areas. As
indicated earlier in the previous chapter, the demand for food is assumed to be influenced by the relative
food group prices and income. The wtal demand for food in the valley (i.e., rural plus urban food
demand) has been subtracted from the total food production (edible form) in the valley to arrive at the
overall food bhalance situation.

Table 2.9 shows the projected trend in per capita demand for five different food items in the rural valley.
The result indicates a declining trend in the consumption of all types of food items, with the highest
decline recorded for meats followed by vegetables (i.e., potatoes). Note that only domestic production
15 being considered. The siwation in per capita food consumption levels for urban households is,
however, slightly different, The per capita consumption of urban households is relatively higher than that
of the rural households, especially in the case of vegetables and oils and fats, while the opposite is the
case for other food items, The forecasted food consumption in the urban arez also shows a declining
trend, but it is lower than that observed in rural areas (Table 2.10).
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The total demand for food in the valley, which is the sum of rural and urban food demands, has been
subtracted from the total food production (edible form) in the valley to arrive at the overall food halance
situation in the valley. This is presented in Table 2.11. As can be seen from this table, the valley
experiences acute shortages of almost all food items, especially cereals, Cereals will be discussed later.
Vegetable and milk deficits tend to decrease as the supply position of these food items improves over
time,

Import

The extent to which many food items are imported into or exported from the valley is determined
endogenously by the model based on estimates of the magnitude of the food demand and supply balance.
Table 2.12 shows that the value of food import in the valley will increase from Rs 1,594.5 million in
1991 to about Rs 2,261 million in 1995 with an annual growth rate of about nine per cent. The average
annual growth rate in imports varies greatly by type of food. The per capita value of food imports in
the valley is forecasted to increase by 5.3 per cent per annum, which is very close to the urban pepalation
growth in the valley.

The import demand for non-food items in the valley is assumed to be influenced by population growth,
income growth, and income elasticity of non-food demand as specified in the methodology. The value
of non-food imports has been derived separately for rural and urban areas, and the results are presented
in Table 2.12. The results indicate that the value of non-food imports in the urban area is about 2.5 times
higher than in rural areas, but the value of non-food imports in rural areas increases at a faster rate
. (4.6%) than in urban areas (2.6%). The per capita value of non-food imports in urban areas is expected
o decline at an annual rate of 2.3 per cent, while that in rural areas iz expected to increase by 2.6 per
cent per annum, The declining trend in per capita value of non-food imports in urban areas can be partly
explained by a negative growth of real per capita income in urban areas, and this will be described later.

Energy Demand Household Sector
Rural Households

Firewond is the chief energy source used by rural households for domestic purposes.  As in the other
districts of the Bagmati Zone, the demand for firewood has been projected under the constant per capita
consumption level assumption and is allowed to grow over time as the population grows. A similar
method has been used to project the demand for fodder and timber in the rural areas of the valley. The
supplies of fuelwood, fodder, and timber, on the other hand, have been projected using the constant yield
assumption as specified in the methodology.

Table 2.13 presents the projected demands and supplies of fuelwood, fodder, and timber in the rural areas
of the valley. The details on projected supplies of fuelwood and fodder originating from different sources
are shown in Tables 2.14 and 2.15. The total consumption of firewood in the rural valley has been
projected to increase from 298.46 MT in 1991 to about 322.1 MT in 1995, with an annual growth of
about two per cent. About 34 per cent of the fuelwood demand in the rural area is currently met by the
existing supply of fuelwood in the valley. The results indicate that the growth in demand is higher than
the growth in supply. As a result, the magnitude of fuelwood deficit in the rural valley is expected o
rise considerably over time, and it has been estimated that, by the year 1995, less than one-third of the
fuelwood requirements of rural households will be met by the supply of fuglwoud in the valley, Since a
large part of this deficit would have to be met though overexploitation of forests, this has grave
implications for environmental damage. The deficit is likely to become even larger when the demands
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for fuelwood by urban households and demands by the manufacturing sector in the urban area are also
taken into account.

Urban Households

In the urban areas of the valley, other forms of fuel besides fuelwood are also consumed by households.
These are primarily electricity and kerosene. Electricity is mostly used for lighting and to a lesser extent
for cooking. Kerosene is in demand for cooking. The demand for these types of energy in urban areas
is assumed to be influenced by the growth in population and income as indicated in the previous chapter,
Not all households use all three types of energy, but some may use all three types. Furthermore, as
income increases over time, urban households are expected to switch from fuelwood to commercial
energy forms such as electricity and kerosene. These factors have been well considered and allowed for
in forecasting the urban households’ demand for energy. Table 2.16 presents the forecasted demand for
energy by urban bouseholds. The result shows that the quantity of fuelwod consumed by urban
households is expected to decline at the average rate of 5.5 per cent per annum, while electricity
consumption will rise by over six per cent per annum over the period from 1991-1995. The demand for
kerosene is expected to increase as well but by a lower percentage than the demand for electricity.

The demand for electricity in urban areas is relatively more sensitive to changes in income than demands
for fuelwood or kerosene. For example, a 10 per cent increase in income levels in the urban area will
lead to an increase in demand for electricity by more than six per cent, whereas the same percentage
increase in income will increase the demand for firewood and kerosene by less than three per cent only.
However, it has not been possible to model the effects on demand due to the electricity rationing currently
being implemented in Nepal. This rationing has most likely led to substitution effects resulting in more
consumption of kerosene and fuelwood.

Energy Demand: Manufacturing Sector

A detailed study on the energy demand structure in the manufacturing sector was conducted and is
presented as a separate report. A translog cost function was employed to estimate the energy demand
parameters for the manufacturing sector, and these national level parameters have been used to forecast
the demand for six different types of energy, viz, wood, diesel, petroleum, kerosene, electricity, and coal,
in the manufacturing sector inside the Kathmandu Valley. The basic assumption made is that irrespective
of the type and location of the manufacturing entities, the energy demand parameters for Nepal are
identical across the manufacturing sectors. The share of energy consumed by the manufacturing sector
located in the three districts of Kathmandu, Lalitpur, and Bhaktapur and reported in the CBS (1986/87)
was used to derive the base consumption level of the different types of energy consumed by the valley's
manufacturing sector. The forecasting equation used for this purpose takes into account both the own
and cross-price effects of different types of energy used in the industrial sector. Energy price projections
required for this purpose have been described above.

Table 2.17 provides the forecasted demand for different types of energy in the manufacturing sector
inside the valley. Electricity, wood, and diesel are the three most important forms of energy consumed
in the manufacturing sector. The total quantity of wood used in this sector has been projected to almost
double to 317 thousand MT in 1995 from 172.3 thousand MT in 1991, with an average annual growth
rate of over 16 per cent. The total electricity demand in the manufacturing sector is expected to increase
by about seven per cent per annum, diesel consumption is projected to increase by less than two per cent,
and the demand for kerosene in industry is expected to decline by one per cent over the projected period.
The relatively higher growth of wood demand in the manufacturing sector can be explained by the
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presence of 4 large number of wood-intensive industries such as carpets and rugs. The details of the
energy-use pattern by types of industries and energy budget shares are described in a separate report.

Energy Demand : Transport Sector

The transport sector Is another large consumer of energy. A large portion of the petroleum products
imported is consumed by this sector.  Similarly, electricity consumption by trolley and ropeway are also
substantial. The projected demand for different types of energy in the transport sector inside the
Kathmandu Valley is presented in Tahle 2.18. The total consumption of electricity by trolley buses was
estimated to be 2,024 thousand mwhr in 1991, and this is projectad w grow at the rate of about nine per
cent over time, The average annual growth rate of petrol and diesel consumption in this sector has been
estimated to be three and five per cent respectively hetween 1991 and 1995, Aviation fuel demands on
the other hand are expected to grow af the rate of one per cent per annum. The details are presented in
Table 2.18.

Total Energy Demand in the Valley

Total energy demand in the valley consists of the sum of energy consumption in the household sector,
manufacturing sector, and transport sector. Table 2,19 presents the forecasted demand for different types
of energy in the valley over the period from 1991-1995, On the whole, wood consumption in the valley
has heen projectad to increase from S00.6 thousand metric tonnes in 1991 to 662.2 thousand MT in 1995,
whereas electricity consumption is expected to rise from 2,541,916 thousand Kwhrs in 1991 o about
3,380,996 thousand Kwhrs in 1995, Both demands for wood and electricity are expected to grow at an
annual average growth rate of over seven per ¢ent during the period from 1991-1995, The demand for
dizsel and petrol will rise at a relatively higher rate than for kerosene and aviation fuel,

The usal cost of energy import by type of energy in the valley is presented in Table 2.20. The total
energy import bill for the valley amounted to Rs 709.1 million in 1991 at current prices. Excluding
aviation and other minor fuels, diesel (46%) and petrol (45%) account for almost 90 per cent of the
value of imports, Kerosene accounted for about eight per cent in 1991, Between 1991 and 1995, the
average annual growth rate in value of petrol imports i expected to be the highest (9.5%), followed by
dies#] (B.3%) and kerosene (3.8%). On the whole, the total import bill for the valley is expected to rise
by about 8.5 per cent per annum. Also reported in Table 2.20 is the per capita value of energy imports
which is projected to rise from Rs 1,197 in 1991 w Rs 1,365 in 1995 in nominal terms - an increment
of little over three per cént growth per annum,

The consumption of energy and rising trend over time also has severe consequences for the quality of the
environment inside the valley. Already, pollution, resulting from vehicular emissions in the valley, has
become serious. With a growth in energy demand, this situation is likely to become worse unless actions
to moderate vehicolar emissions are not immediately taken.

Sectoral Employment Growth

Employment projections have been made separately for the rural and urban areas within the Kathmandu
Valley, While the rural employment prajection in the valley follows a similar method as was adopted
for other districts of the Bagmati Zone, the sectoral employment projections in the urban valley are based
on a combination of historical performance (growth) of sectoral GDP, given the lack of adequarte
information. The detailed procedures and simplifying assumptions used to derive the hase employment
figures and their growth have already been described in the methodology.
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Rural Employment

Rural labour supply in the valley is determined by the size of active population and the normal duration
of work. Based on the inter-census growth assumption (Table 2.21), the size of active population in the
rural valley is projected to grow at a slightly lower rate (1.8%) than the growth in rural population (about
2% p.a.). The constant normal duration of work as reported by NRB (1988) (i.e., 250 mandays) was
employed to forecast the wtal supply of rural labour force in the valley. The total labour use in rural
areas generated by the model were then compared with the estimated rural labour force to arrive at the
rural labour utilisation rate. Table 2,22 shows the forecasted labour supply and the labour use situation
in the rural areas inside the valley.

The agricultural sector absorbs over 93 per cent of the total labour force in the rural areas of the valley
and its ability to employ a growing labour force is expected to gradually decline. The non-agricultural
sector on the other hand employs about 20 per cent of the rural labour force in the valley. Total labour
use in the rural areas of the valley in 1991 has been estimated to be about 89.62 million mandays, which
is significantly higher (about 1.3 times greater) than the estimated rural labour force { 66.1 million
mandays) in the valley. Less than 15 per cent of the rural employment is in the off-farm sector. In
contrast to other districts of the Bagmati Zone, where an excess supply of libour exists, the rural
employment situation in the valley exhibits a shortage of labour. It is important to emphasise here that
about 52 per cent of the rural population in the valley are economically active compared to about 68 per
cent in other districts of Bagmati Zone. The relatively lower size of active rural labour force in the
valley, together with the fact that a large number of people commute to urban areas for employment,
partly explains the existence of a labour shortage in the rural valley. Furthermore, if participation rates
are taken into account, the rural areas already have a labour shortage. Thus, the rural employment
sineation in the valley is reasonably better than that observed in other rural districts of the Bagmati Zone.
The result, however, shows that the rural labour balance situation in the valley is expected to deteriorate
marginally, as the growth in active population increases at a faster rate than the growth in the labour
utilisation rate,

Urban Employment

The manner in which the sectoral employment in urban areas is forecasted has been discussed in the

methodology. The 1988 Multipurpose Household Budget Survey and the CBS (1992) sample estimate

were used o derive the base employment figures by type of industry and occupation in the urban valley,

and these base figures were further adjusted to take into account the changing structure of urban

employment between these two periods. The growth rate in employment for the broad categories of

Ergi:m and/or sectors are assumed to depend on a combination of historical performances of sectoral
Fs.

Table 2.23 reports the projected number of urban labour force employed in eight different sectors (e.g.,
agriculture, manufacturing, electricity, service sectors, etc). The total supply of labour force in the urban
valley is estimated to increase from 330,072 in 1991 to 401,358 persons in 1995, with an average rate
of about five per cent per annum. About 19 per cent of the total urban labour force in 1991 were being
absorbed into the agricultural sector, 17 per cent into manufacturing (including industry, not stated, or
other), 28 per cent in the service sector (public plus private), nine per cent in trade and tourism-related
sectors, and the rest in the construction (4% ) and power (i.e., electricity) sectors. On the whole, about
17 per cent of the labour force in the urban valley is estimated to be employed. The labour balance
situation in the valley, however, deteriorates over time at the rate of about 1,61 per cent and, by the year
1995, the urban sector is expected to absorb only 72 per cent of the labour force. This is because the
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size Of economically active population in the urban valley is expected to grow at a faster rate than sectoral
employment generation.

The employment pattern in the valley shows that out of a wal labour force of 254, 150 estimated o be
employed in the urhan valley in 1991, about one-fourth of thesé were in the agricultural sector, 22 per
cent in manufacturing (including industry not stated), 36 per cent in the service sector, 12 per cent in the
trade and tourism-related sectors, and the rest in construction (5% ) and electricity. Tahle 2.23 also shows
the average annual growth in employment generation in different sectors over the projected period.

Urban employment in the agricultural sector, however, Is seen to decling over time at an average rate uf
2.9 per cent per annum. Despite the positive real agricultural GDP growth, there is a decling in
agricultural employment in urban areas. The employment generation in all other sectors shows a positive
trend over time, Jespite some variation in their growth rates,

Employment growth is seen to be highest (11.8%) in the electricity sector, despite its fairly Jow share
in total employment, and it is found o be the lowest in the private service sector. Employment
generation in the service sector, particularly in the public sector, is expected to grow by an average rate
of over six per cent per annum, a rate similar to that observed in the construction sector, Currently these
twao sectors alone contribute about 40 per cent of the ttal urban employment, absorbing about one-third
of the labour force. Similarly the growth rate in emplovment in the wurism-related sector is roughly the
same as in the manufacturing sector (4.5%). When the labour force employed in industries not stated or
other are also included in the manufacturing sector, this sector alone contributes over 22 per cent of the
total urban employment. In this respect, this sector will continue to remain the second largest employer
* of the urhan labour force next-to the service sector.

Table 2.24 further shows the projected urban employment for broad categories of workers. The result
indicates that over |5 per cent of the labour force émployed in urban areas were engaged as labourers
in the manufacturing sector, 13 per cent as administrative workers, 11 per cent as service workers, and
the rest as sales and service workers, or clericals and professionals. 'With the exception of agriculture,
which shows a declining trend in employment, the growth rate in employment in the other broad of
occupational categories is found 1w be pogitive, ranging from four to about six per cent per annum. The
detalls are presented in Table 2.24.

Tneaimie
Rural Income

Rural households derive their income from crops, livestock, and off-farm employment. It is o be noted
that a significant portion of the rural income also comes friun miscellanenus sources, such as pensions
and remittances, and it has not been possible o estimate income from these sources, Hence the rural
income estimated from the model can be beligved o be slightly underestimated.  The NRB study indicates
that income from miscellaneous sources constitutes shout 19 per cent of the todal income.

Table 2.25 presents the projected nominal income from different sources for the valley's rural areas.
Chver two=thirds of the total rural income in 1991 is estimated to come from agriculture and the rest from
off-farm employment. Rural incomes from the crop and livestock sectors ire expectad W grow by over
11 per cent compared to about 8.9 per cent growth in the non-agricultural sector. Per capita income in
the rural valley has been estimated 1o rise from Rs 2,207 to Rs 3,260 at an anoual rate of about 10 per
cent over the period from 1991-1995, In real terms, per capita income is expected o grow ot the rate
of a linle over two per cent.
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Urhan Income

Urban households derive income from various sectors, and they are estimated based on the sectoral
employment estimates discussed earlier. The base figures for sectoral and occupational income have been
derived using the information reported in NRB (1988) which have been adjusted to reflect income for
1991. The growth in sectoral income in the valley is assumed to be determined largely by the historical
performance of the different sectors. The detailed procedures used to forecast the sectoral and
oceupational incomes in urban areas are stated in the methodology.

Table 2.26 presents the projected trend in the income in the valley’s urban area. The total urban valley
income was estimated to be Rs 4,137.48 million in 1991 and is expected to grow at the annual rate of
about 11.5 per cent. About 1O per cent of the total urban income in 1991 is estimated to come from
agriculture, 12.5 per cent from manufacturing, 10 per cent each from the service and tourism-related
sectors (i.e., trade, hotel, etc), eight per cent from the electricity and water, 14.3 per cent from
construction and transport, and the remaining 29 per cent from other industries not stated, The income
from agriculture in the urban valley is expected to grow at a relatively lower rate (3.9%) than the income
growth in other sectors for which the nominal income growth is likely to be 12 per cent.

Table 2.27 provides further estimates of urban income by major occupational group. Administrative
workers receive over one third of the urban income whereas the share of income accruing o other broad
categories of workers ranges from five per cent (clerical and sales’ workers) to 16 per cent (agriculture).
The manufacturing and service workers account for about 13 per cent each of the total income. The
growth rates of income for all occupational groups are expected to grow by over 11 per cent, with the
exception of agricultural workers for which the growth is less than four per cent per annum,

Per capita nominal income in the urban areas of the valley is estimated to increase from Rs 6,982 in 1991
to Rs 8,889 in 1995 at the rate of 6.22 per cent per annum. Despite such a high growth in per capita
nominal income, urban households are likely to suffer from the rising inflation rate. In real terms, the
urban per capita income (at 1991 constant prices) is estimated to decline at an annual average rate of 1.34

per cent.

Conclusions

The above analysis is by no means exhaustive and has been presented here mainly to highlight the overall
economic characteristics of the valley and their implications on the natural resources. Economically the
valley economy is beginning to show important structural changes - particularly in terms of the decreasing
overall share and the commercialisation of agriculture. The changes in manufacturing and pon-
agricultural activities, important as they are, still appears to be growing relatively slowly. Inflation in
the valley has turned out to be a major issue as ithas depressed the growth in real incomes,

The changing demand structure of the valley - particularly urban demand - has both positive and negative
signals. The opportunities for other areas in the Bagmati Zone to act as major suppliers of food and
agriculral products to the Kathmandu Valley are substantial. The continued dependence on fuelwood,
hnﬂ:. by urban households and manufacturing, suggests that the pressures on the forests, if not in the
region lh'._m elsewhere in the country, will continue to rise. The relatively limited nature of rural urban
income differentials clearly points to & very early stage in the growth of the urban economy. The need
for a stronger growth of the non-agricultural economy is quite obvious, but this growth cannot be induced
except by the availability of cheap labour from rural areas. It needs capital, infrastructure, entrepreneurs,
financial institutions, ete, just those critical areas where our present understanding is extremely poor,
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Tuhles

Table 2.1: Forecasted Product and Fuclor Prices

195 |99 193 1994 L Cirovwth
Agriculiural Prices
Paddy (Ra/Kg) T.47 8.21 9,02 9.90 1088 9,85
‘Wheat 6.0 6,34 6.63 6,99 134 5.02
Maize 5.93 6.23 6.54 &.87 1.22 5.08
Millet 65.32 6.79 7.29 7.84 £.42 T.47
M. Seed 2702 28.66 30,34 32.18 14.1% 5.5
Polatoes 5.66 6,08 6.53 7.01 7.52 7.36
Mutton 86.33 93.53 101.54 110486 120,39 B.67T
Chicken 69,33 75.79 A2.87 o064 99.17 .36
Buffalo 3i.58 35.96 30,72 43,92 48.60 10.51
Pork 43,17 4733 51.89 56,89 62.37 9,64
Milk(Rsilit) 9.41 10,23 1111 1Z.07 13,12 .65
Belustard il price 54,53 £8.39 62.55 67.05 R T. 16
YWage rate (Rs/duy) 58.85 62.97 6738 T2.09 T7.14 7.00
Bullocks (Ra/pd) 47.08 50,38 53.90 57.68 61,71 7.00
Munure (Rs/mt) 133,75 143,11 153.13 163,85 175.32 7.00
Ghee (Ra/1it) 112.93 1Z21.25 130.33 140,24 151.04 71.54
Fertilizer prices (Rs/kg) 4.28 4.58 4.90 5.24 .60 7.00
Waoal 5025 a5.87 91.8% 9831 105,19 7.00
Energy Prices
Petrol price (Re/lin} 25.00 26,52 28.17 29.95 J1.38 6,27
Diesel price (Rs/lit) 1000 10.4] 10,52 11.23 11.63 3.84
Eeroszne price (Ka/lit) E.00 8.6 8.52 B, T8 9.05 3.13
Aviation fuel (Rallit) 13,24 14.19 15.1% 9.05 17.3% 7.00
Fuelwood (Rafkg) 0.9% .04 LG 17.38 1.22 5.65
Ebsctricity-commercial 2,10 Todd 2.83 l.22 380 16.00
Electricity-domestic 1.78 1.87 .21 3.80 2.77 12.00
(Rs million) 2.1

Table 2.2: Forecasted Area under Different Crops (ha)

1991 1992 1953 1954 1995 Growih
Paddy L B694 18359 18025 | 7650 1 7355 -1, B4
Maize | 8853 L0 15159 19312 19456 0, By
Millet Bk ] 443 262 Bl 4369
Wheat 15434 14935 14435 13936 | 330 -1.41
Onlsead 178 a3 13 L] 1] « | 00,00
Potatoes 1983 2027 2073 211% 2163 2.21
Total cropped area 55545 55044 540147 53111% 525010 -1.5%
Total cultivatad land 37547 3708 T84 37002 36821 .49
Area under irrigation 14072 14351 14640 14933 15231 2.00
Total fertiliser snle in dist. 22953 24514 26919 20296 3946 8.5%
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Table 2.3;: Forecasted Yield Rates of Different Crops (Kg'ha)

1991 1993 193 1954 1995 Growth
Paddy 4392 Ly 487TH 5147 5433 5,45
Baize 1958 1991 2024 2058 2043 1.68
Millet 1075 1081 1086 1092 1098 0.53
Wheat 1R9065] 1960 2035 2115 2198 3,84
il ssed 194 &GS ] 693 TOB 2.11
Potatoes R563 8346 9142 9448 3.31
Table 2.4: Forecasted Changes in Crop Production (MT)
1991 1992 1593 1994 1995 Growth
Paddy R2099 24930 87923 91050 94287 3.52
Maize 16919 ITR36 I87R1 39753 40750 2.50
Bilbet R&3 674 481 286 B9 43,39
Wheat 24171 2o07E Fatxl Y| 10469 20528 .30
Oilzesd 116 63 o 1] L] =1 00,00
Potataes 16437 17360 1E360 19361 20440 5,60
Table 2.5: Forecasted Gross Margin for Different Crops (Rs "000)
19491 1592 19493 1994 1995 Crowth
Paddy 426719 42T 583215 GE0135 TR1542 16.70
Maize T5T14 THTI4 B4164 EO(30 Ol 16} .66
Millen 001 1 35492 91502 9T 104915 7.0
Wheat 559 -455 =137 =27 =B -41.40
Chlseed X158 1304 159 ] ] « | 0. O
Prilatioes & 1003 07 EI1208 931583 107724 15.2%
Toanl gross margin 645147 Tis704 BAG5040 Q&0534 |9E4ED 14.23
Table 2.6: Forecasted Gross Margin for Different Livestock (Rs "000)
199] 1992 1943 194 1995 Growth
Cattle Te429 Te43% Thadl Thdds Te447 0,01
Mikch cows 13105 13101 13102 13103 13003 001
Bullock + others 631329 63334 G313 53343 63344 0,01
Buffaloes-he 42539 42542 42544 42546 42547 0.00
Milch buffaloes 13322 13319 13316 131104 13313 40,02
Sheep 24023 24005 24045 24052 24056 0.03
Giosat 94347 04349 94350 94351 94351 0.00
Pig 3481 3669 3867 4075 4296 5.40
Poultry 314790 125493 136560 348003 359815 3.40
Total LSU 14 1950 142281 142622 142675 143336 0.24
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Table 2.7: Forecasied Annual Production and Growth in Livestock Products

1991 1992 1993 1954 19495 Groﬂh_‘
Conw"s milk (@ 487 lit/day)-200 day 1276 1275 1276 1275 1276 0.1
Bufls milk (@.953 livday)-200 day 1539 2539 2538 1538 2537 0,02
Ghee s (4%5% cow & buffy MT 53 53 5 53 53 =001
Met milk =s (mt) 2671 2670 2670 2670 2670 40,01
Buffalo meat (mi) 1642. 14 Ibd2 25 1642.25 164240 1642 .44 0.00
Gl and sheep meat (mi) 352,82 352.86 152,89 A52.91 Js2.92 Q.01
Chicken meat {mt) 415.52 429 65 A4, 2 459,36 474 98 340
Pork meat {mt) .72 34,48 36.35 38,31 40,38 5.40
Aggregate meat available (mt) 2443.2) 2459.24 | 247583 | 249298 | 2510.72 0.65
Woal production (kg 10574.03 1057940 LO583.62 10586.71 10588, 70 0.03

Tahle 2.8: Forecasted Gross Margin from Livestock (Rs "000)

1991 1592 1993 1994 1995 Growih
Buffaloes 19054 44611 50807 57714 65415 13.76
Sheep and poats 20025 21837 23885 26197 2305 9.52
Pigs 915 107] 1253 1465 1713 16,95
Pouliry 143806 27679 3413 15661 404973 13.5]
Cows (milk + ghee) 12530 11628 14529 16143 17581 .83
Buffaloes {milk + ghes) 14547 164318 18015 19739 21626 9,58
Total gross margia from Livesiock Lyt 25264 | 4g20] 1 565920 175633 11.93

Table 2.9: Forecasted Per Capita Rural Food Demand (kg/person/year)
1991 1592 1993 1994 1995 Gnmﬂ
Cerenls 184.02 170,85 170,66 | 7092 170.91 1.83
Vegetables 19.26 12.63 12.5% 12.80 12.86 -8.60
Bleat 1.00 3.92 1,97 3. 86 3.8 =14,09
Milk 34,50 26.32 26.73 25.93 25.77 T1.30
Ohils apd fat 362 2.7 2.65 2.83 2.87 3.60
Table 2.10: Forecasted Per Capita Urban Food Demand (kg/person/year)
1991 (5] 15493 1994 1995 Growh

Cereals 156,20 151.66 152.2% 150.53 150.07 -1.00
Vegetables 24.10 20,48 19.98 21.30 21.63 2,66
hMem 6.40 &, 600 599 5.99 -1.85
Milk 32,00 31,98 32.17 11.67 31.54 113
Oils and fat 4,40 .70 1.56 3.91 4.00 234
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Table 2.11: Forecasted Change in Food Balance in the Valley (ss-dd) in MT

1991 1992 1993 1994 1995 Groeth
Careals -ETa6] -B2065 -B544] ~EO43 AT 1.74
Vegetables 11046 -5487 -5053 5983 5154 -13.50
Meat 4918 3307 3543 6594 =390 =5.63
Milk =602 0G| “¥2460 -33008 34173 0.31
Oils amd fak 4355 3637 -36T0 4154 4405 0.26

Tahle 2.12: Forecasted Values of Food and Non-Food Imports (Hs "000)

1951 1992 1993 1954 1995 Girovth
FOOD: cereals FTRSTE SR39610 G6154] TINGTY 233723 9.54
Chils amd fat a5t 3184913 46TTTE 5E2516 B65263 13.74
Milk and products 325678 315610 36069 o852 448281 8.2
Wepetahles 62556 33360 32983 41930 46522 =7.14
Meat - Y9832 169778 200021 TXE584 267125 1.83
RURAL-NONFOOD: [ndia L63955 173550 151657 190232 190232 4,67
Mon-food: ROW 95832 1001 34 104664 109477 14484 4.55
LURBAN: NOMN-FOOD: India 2165 TA0REY 250293 Hman| J06T02 2.98
Maoa-food: ROW L E 30261 JTERA] JRTETT A96385 ik
Total Food Imports: Rur+ Urb 1592500 1487623 1723412 1992231 2360916 9,12
Total Mon-food Imports: Raral 261785 21T 286320 299700 A1 3644 4.62
Total Mon-food Imporis: Uchan 634501 651150 GE ]S54 GRS4TT TOIOER 2,60

Table 2.13: Forecasted Fuelwood and Fodder Balances in the Rural Valley

193] 1992 1953 1994 1995 Growth
Toal valley fuelwond supply (kg) 101789 101823 [ R 101886 101915 .03
Rural HHs: firewood dd (kg) 298461 02422 310356 116250 32205 1.92
Firewnod bal (sz-dd) 164872 02500 | 208501 21450 =220175 .
Timber supply (") 3134 3102 3071 3071 3010 -1.00
Timber demansd - - - . - -
Timber balance - - = - - -
Tatal valley fodder supply - Total
digestible autrieat (TDMN) (MT) 53601 £3300 53005 52707 524049 -0.56
Fadder demand 153732 | 34090 154459 154841 155236 .
Fodder balance (sa-dd) I3 ~100TRT | -101454 =102134 -102827 0.67
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Tahle 2.14: Forecasted Fuelwood Supply from Different Sources (MT)

199 19492 1983 1554 1985 Cironkth
Fuslwood supply (kg): forest 41564 41935 41906 41576 41846 0,07
Shrub 159 9232 BI04 BITS B445 0,86
Cirassland & oo 142 105 108 12
MNon cultivated inclusion (MCI 8151 L&) B35l B395 Ba0s 017
Farmband 1254 1254 1257 1259 1260 0,12
Tatal valley fuelwood mpply 101789 | 101823 101855 101886 101915 0.03
Timber supply (m") 3134 1102 3071 3041 3010 -1.00
Table 2.15: Forecasted Fodder Supply from Different Sources (MT)

199 1993 1993 1594 1995 Growth
Fores ki B953 BRG4 8775 EGR7 =1 .0
Shrubland 8105 9188 2 6k 9144 424 0BG
Cirassland 268 m 286 05 k] 33
Noa cultivated inclusson (NCI) 2505 910 2915 2020 2925 0.7
Riser and bunds 2509 2915 2515 2518 2521 U
Crop residus 22458 22144 21830 21517 21203 - .43
Fallow grazing 2151 2153 2156 2158 2161 0.12
Tres fodder 5161 5167 5173 e 5185 0.1
Total valiey fodder supply 53601 531300 53005 52707 52400 £0.56
(TDN)

Tahle 2.16: Forecasted Demand for Energy: Urban Households

1991 1993 1933 1954 1985 Growth
Woad (MT) Rl 2EI18 HaaTE 25213 238 -5.49
Kerosene (MT) 4561 el)7 G654 6701 HTdE 0.70
Electricity (mwhr) 3337 5640 38062 40549 43411 .80

Table 2.17: Forecasted Energy Demand in Manufacturing Sector

1991 99z 1993 19584 (995 Drowth
Woad Kl (MT) | 72340 20046 | 0 233501 2T 316303 16,29
Eriesel (K (MT) 7129 731 1440 T548 THSE 1.45
Eerosene (KI) (MT) I1BS 143 &1 179 I78 =] .04
Electricity (mwhr) 204237 218301 222329 245387 266545 6.88
Coal (MT) 25530 28823 12508 36630 41242 |2.74
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Table 2.18: Forecasted Energy Demand in Transport Sector

1441 15462 1993 1994 1995 Girowih
Petrol (K1) (MT) 13004 13402 13812 14235 14671 1.06
Diesel (KI) (MT) 25767 27053 18400 29820 31308 4.9%
Electricity: Trolley (mwhr) 2024434 2200559 2393008 2600113 2826323 .70
Electricity: ropeway (mwhr) | 279873 270637 261706 253069 244718 -3.30
Aviation (MT) TE262 T4 TTTRS T8572 T9158 1.00

Table 2.19: Forecasted Energy Demand in the Valley

1991 1992 1993 1994 1995 CGrowth

Wood (MT) 00670 533260 37535 G13235 GA2IID 7.24
Dhesel (KI) 12996 J43846 15843 IT368 JERHE 4.25
Kerosene (K} 4746 GTH) AR5 G880 G925 0,66
Electricity (000 kWhr) 2541916 2T25138 292510 343218 JIE090G 1.3%
Coal (MT) 25530 28817 32508 6630 40342 12.74
Perral (Kl) L3004 13402 13812 14235 14671 3.06
Aviation fisel (K1) TH26 1024 TTHS TRET2 TR158 1.04
T-Cmty KTM (MT) Import no 41713 43138 44717 46311 aTTs 3.55

aviation
Table 2.20: Projected Cost of Energy Imports Consumed in the Valley

15%1 1992 1903 1992 1995 Girowih

Driesel ("000 Hs) 30088 J5E003 I8TT64 419487 253206 B35

Petral (000 Rg) J25049 J55457 JE9] 14 d 26382 A6THG4 9.52

Kerazene (000 Rs) $3940 36075 5§17 G425 62640 J.51

Taxtal (") Rs) 77 Ta9536 235015 G294 SEIGO0 B33

Per capita urban (Es) 1197 1237 1278 1321 1345 3.35

Table 2.21: Forecasted Rural and Urban Population and Changes in the
Size of Active Population

1991 19592 1993 1504 995 Growth
Ecomactive: urbin 330072 Ja6608 363974 ARIZON 401358 5.01
Econactive pop: rural 264023 268993 273912 278769 283547 1.80
Ecomnctive fotal walley SR4005 615601 4375386 HEOATE d E4005 a2
Tital rural population 507587 517725 527817 537841 547772 1.92
Lirhan population 502589 GX22TH 653454 6RG6192 THOSTO 5.00
Total population L 100174 | 140003 LIEIZTD 1224032 1268342 .62
Bural househalds E2400 246 BS6ES ATz 22024 1.92
Urban houselolds 107743 113141 18810 124762 131013 5.01
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Table 2.22: Projected Changes in Rural Employment ("000 Mandays)

1991 1992 1993 1994 1995 Cirowth
Labour days available G006 GT248 GE4ATH G652 TURET |80
Labour use oo crops 62051 63037 GI9E2 GARE5 65731 [.45
Livesinck 14195 14228 14162 14297 14334 .24
Professionnl LT 1033 1052 170 1089 1.80
Office workers 1141 162 | 183 1 204 1225 1.8
Sabes nod eafvice 2408 2453 1458 1542 2586 |.B0
Production workers 2661 i 2761 2810 2858 180
Construction stc 634 hdh 657 BET G681 1.80
General lnbourars 5513 5617 5719 5821 5920 1.80
Tot labour use E0G 16 S0%R7 92115 S350 Bdald 1.32
Labour use as % of available 135.77 13515 134,52 133.87 133.20 .48
Labour balance % -15.77 -15.15 -14.52 -33.87 1320 [, B4
Table 2.23: Urban Employment Situation by Industry

1991 (992 1993 19494 1995 Girowth
Agriculture & Hvestock 62181 603748 52627 56527 55276 =2 90
Maoufacturing 30478 I1850 33283 34781 36346 450
Electricity 5% 434 485 543 607 11,80
Construction & transport 12014 12759 13550 14390 15283 6.20
Trade, hotel, real estale, eic 29913 11200 1254 13941 35400 4.30
Public wervices R6910 92357 REIOT 104354 110971 6,30
Privae pervice 5842 500 5059 5019 A079 | O
Indistry ot stnted & others 26420 2T1RE 27975 28THG 29421 2 M
Total urban employmen 254150 262095 2TDh29 IT9TR) 2R95E3 B 74
Urhan labour balance % THR2T B4514 93145 102428 111775 10.1%
Laboiir use a2 % of availnbiliy T7.00 7562 74.35 73.20 T2.15 =1.6)
Total labour balance in valley -[8518 - 10041 <1203 %001 17626
Valley labour use as % of avail. 103 102 100 89 97 -1.41

Tahle 2.24: Urban Employment Situation by Occupation
19491 1953 1953 1994 19495 Crowth

Professional 140054 14891 15773 16709 17703 5.9
Adininistrative 44236 4BETO 40670 52645 55808 5.9%8
Clencal 15624 16526 17453 18500 19579 5.80
Sales 24013 25065 26165 27314 28515 4.3%
Services 34759 IsT39 IRRI9 41066 41429 5.7
Agriculturs 61373 59593 5TB6S 56187 54557 -2.90
Mamufacturing 50763 53420 s6222 9178 62298 535
Decup, pol stated & others 6317 050 E&ll ALY 7693 -4.68
Total 254150 262095 270629 179781 289583 3.3
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Table 2.25: Forecasted Rural Income by Source (Rs "000)

1591 1992 1593 1594 1995 Growth
Crop 645147 135704 £39940 S60534 1098480 14.23
Livestock 111917 125064 140201 156920 175633 11.53
Professional 36630 39932 43509 47380 51566 £.93
Office workers Epatris 46T 0087 35523 G420 .93
Sales and service workers T8539 85619 93288 101587 110562 803
Prodisction waorkers &4 103 G9RE2 Ta141 2915 0240 893
Constraction, eic 19078 20798 22661 24677 26857 893
General labourers 121720 132692 144577 157440 171349 263
Total raral valley income 1120061 1256685 1411304 1586977 I7R511S 12.36
Per capita rural income (Rs) 2307 2427 2674 2951 3259 10.24
Real per capita income 2207 2258 2312 2368 2425 238
Per capita real income growth . 0.23 0.24 0.24 0.24 .

Table 2.26: Forecasted Urban Income by Sector (Rs "000)

1991 1992 15993 1594 1o Girowth
Agriculture E5ETAT GE4RGS T1208] 40432 TEOG4S o8
Manufacturiag 51005 3TH75 651220 Ti3842 B2T0S2 12.68
Electricity, water, aba. 321250 J63085 410439 454047 524743 13.05
Copstruction, transport, te. SEG424 GEARTI TS0090 B46350 Q37 12.84
Trade, botels, ete. 414121 464301 520621 SB3838 G540 12.14
Public & private 406563 459568 519576 587522 Gddh5 1307
Industry (ot stated) & others 1234355 1393483 1573655 1702 2008837 12.95
Todal 4137484 46008154 S1376R2 §TA3T22 G494 iL.54

Table 2.27: Forecasted Urban Income by Occupation (Rs "000)

1991 19%2 1983 1544 1995 Crronwth
Professional L8 152511 ko 452807 513335 13,34
Administrative | 354307 1569411 179574 2018215 2289224 13.40
Clerical 212850 240896 2T2693 J0ETdb F49633 13.21
Sales JEE8R0 434120 484890 541616 H04095 1.0
Services 562623 636204 T19749 Bl4300 921434 13.13
Agricultural GHA266 GBBOTS TI458% TEIT4S TT1653 3.%0
Manufacturing S4TTIS G679 Ga459] TE2HG BBI11TT 12.62
Ocoup. pd elated & others GTRES To054 TI1E09 TEFIS Tha4T 2.0
Total urban valley income 4137484 4608 54 J1376482 T2 G0 | 11.54
Per capith real income 6952 GEED 4797 605 G 14 =135
Per capita urban income (Rs) G582 T405 Tah2 &356 149 6,22
Per capita real income growth - -0.00 0.01 =0.01 <000 -
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[CIMOD = the first intermational centre in the field of mountain
developmant Founded oul of widespread recognition of environmental
degradation of mountain habitals and the increasing poverty of mountain
communities, ICIMOD is concemed with the search for more eflectiva
developmant responses 1o promote the sustained wall being of mountain

people.

The Centré was established in 1583 and commaenced professional
activities in 1884, Though international in its concerns, ICIMOD locusses
on the specific. complex, and practical problems of the Hindu Kush-
Himalayan Region which covers all or part of eight Soversign States.

ICIMOD serves as a mulidisciplinary documentation centre on
integrated mountaln development; a focal point for the maobilisation,
conduct, and coordination of applied and problem-solving research
actvities; a focal point for training on integrated mountain development,
with special emphasis on the assessment of tralning needs and the
development of relevant training malerials based directly on field case
studies; and a consultative centre providing exper senvices on mountain
devalopment and resource management.

Integrated area development and its implemeantation olfers a systemalic
approach to the promaotion of mountain developmeant. Development
programmaes must find practical methods that reconcile the conflicls
betwaen Increased productivity and environmental sustainability. [In
order to promate the economic and environmental development of
mountain areas, [CIMOD has formulated the Area Development
Planning and [mplementation Programme with the objectives of
integrating the lessons learmned from the diferent programmes ol
ICIMOD and applying them.
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