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NEW STRATEGIES FOR HILL AGRICULTURAL
DEVELOPMENT IN NEPAL

Shao-er Ong*

ABSTRACT

Nepal, a landlocked kingdom, has only 2.3 million hectares of cultivated land of which less than one-third
is located in the hills supporting two-thirds of the nation's over 18 million people. Hills are
deficit in food supply. With the population growth rate at 2.3 percent annually, if the agricultural
production remains at the present level, Nepal would have to import 2.2 million tons of food in the year
2000. To increase food production including crops and livestock is therefore the prime responsibility of the
government and the people in the coming years. Potentials do exist but special efforts are required.

Government policy in the early years gave heavy emphasis on tarai development, then shifted its attention
the hills, and finally focused on the balanced regional development. Experience show that effective
means to develop hill agriculture have to rely more on the mobilization of local resources particularly the
surplus rural manpower. To build a strong foundation for future modernization of hill agriculture, the
immediate development strategies by mobilizing local resources are the establishment of garden farming
the construction of track network, the development of rural markets, and the extension of non-formal
education.

I. THE IMPORTANCE OF HILL AGRICULTURE

Hill agriculture along the Himalaya Range has made Nepal famous not only
because of its scenic beauty which promotes tourism but also because of its high
productivity which provides food for two-thirds of Nepal's 14.3 million people.
Encircled by China in ft north and by India in the east, west, and south, Nepal's
hills constitute 83 percent of the total land area of 141,000 km?.

The most serious concern in Nepal is the problem of population explosion.
With an annual population increase rate of 2.3 percent (NPC 1981, p. 135), Nepal
will have 25
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million mouths to feed in the year 2000, 10 million more persons than in 1981, The hill
area is expected to accon. modate and feed mcre than 16 million people in the year 2000,

As of 1979, Nepal has 2.3 million hectares of cultivated land of which less théin one-
third (0.7 million Hectares) is located in the hills (DFAMS 1979, pp. 8-21). With no land
frontier for further expansion, this limited area of cultivated Lind, no matter how productive
it is, is unable to produce sufficient food to meet even the present level of population, Of
the 75 administrative districts in Nepal, 45 districts are located in the hills, As many as
39 out of 45 hill districts already have prolems of food deficit.

At present, a food surplus exists in the tarai which is enough to meet the hills de- |
ficit and even to provide a small amount for export. The movement of food, from the
tarai to the hills, however, is very costly. Moreover, with high rate of population growth,
this favourable population-food balance will not last long, Because of the possibility
of importing a large amount of food before the year 2000, a world food expert considered
this problem to bea matter of serious national security (Wortman 1980, pp, 4-5).

Thus for future survival, Nepal has to develop its hill agriculture for higher output
and for improved livelihood for the hill people. Development will require a large amount
of capital investment, labour inputs and institutional changes, Even though the present
situation of food deficit is serious, Nepalese experts do see hope and potentials. They
think it is possible to transform the traditional hill agriculture into being more viable.2

The objectives of this paper are : (1) to study the critical situation of population.
food balance and its potential, (2) to review the past and present efforts in hill agricultural
dovelopment, and (3) to ascertain the construction of new strategies under various cofs-
traints and strengths,

. POPULATION-FOOD BALANCE ANDITS POTENTIALS
Popalation

Nepal's population stood at 5,64 miltion in 1911 and 11.56 million in 1971 (ESCAP
1980, p. 13). It took 60 years to double the figure. In 1980, Nepal's population stood
at 14.3 million and is expected to incredse to 16 miflion in 1985 (NPC 1981, p. 134). The
socond 38 percent increase will take only 15 years. In other words, Nepal has & growth
ate of 2.3 percent. Approximately two-thirds of the populatin live in the hills ; as
of 1980, the hills accommodated about 9 million people.

Betwoen 1957 and 1976, more than 10 agencies including the Tribhuvan Univetsity
have made population projections for Nepal (ESCAP 1980, p. 92, 103). In 1980, the East-
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West Conter’s Population Institute has also made a set of three projections (Banister and
Thapa 1981, p. 98). Both projections made by the Tribhuvan University (Table 1) and
the East-West Center’s Population Institute (Table 2) are used here for comparisons.

E In Tables 1 and 2, it is important to note that in 1976 Nepal had 42 percent of its

. population in the age group 0-14. In the year 2001, the country will still have between
39.8 and 44 percent of the population under age 15 (Table 1) and from 31 to 41 percent in
the 0-14 age groups (Table 2). Thus the dependency burden is very high.

3 Life expectancy at birth for Nepal estimated in 1952-54 was 25.6 for males and 25.7
- for females (CBS 1956). This life expectancy increased to 43.4 for males and 41.1 for
. females in 1976 (CBS 1976). The average life expectancy for both sexes reached 45.5
= in 1980 and is expected to be 48 in 1985 (NPC 1981, p. 135). Obviously, the life expec-
f tancyis too low,

TABLE 1. ALTERNATIVE POPULATION PROJECTIONS AND PERCENTAGE
4 DISTRIBUTION BY AGE GROUP OF THE PROJECTED TOTAL
POPULATION, 1971-2001

Lj" Projc-  Projection Projected Proportion of total population
< tion variant population in various age groups
yoar '000 0-4 5-14 15-59 60+
High 11556 154 25.5 53.7 5.4
= 1971 Medium I 11556 15.4 25.5 53.7 5.4
3 Medium I 11556 15.4 25.5 53.7 5.4
High 14797 16.8 25.3 52.7 5.2
1981 Medium I 14746 16.6 25.4 52.8 5.2
Medium II 14696 16.3 25.5 53.0 5.2
. High . 19318 16.9 26.1 51.7 5.3
f 1991 Modium 18959 162 257 7 5.4
’ Modium II 18599 15.4 25f4 537 5.5
3 High 26131 17.€ 26.4 50.5 5.5
2001 Medium I 24972 16.4 25.6 52.2 5.8
Medium IT 23818 15.1 4.7 54.1 6.1

" Sourcs : Rajbanshi and Gubhaju 1976,
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The high dependency burden and low life expoctancy will have strong impacts on
the food production and consumption in the coming decades, Since the ratio betweert
the actual number of producers and the actual number of consumers becomes smaller,
the amount of food available per capita is likely to become smalfer, unless productivity
incroases substantially,

TABLE 2. THREE PROJECTIONS OF THE AGE STRUCTURE OF NEPAL :
'1976-2026 (PROPORTIONS IN PERCENTAGES AND TOTAL POPULA-

TION IN THOUSANDS)
Ags group 1976 1981 1991 2001 2011 2021 2026
Pessimistic projection : : ‘
014 42 43 43 41 40 39 38
1564 55 54 54 56 51 58 58
65 and over 3 3 3 3 3 4 4
Total population 13,793 15696 20,174 25680 32,720 41,612 46,708
Optimistic projection
0—14 2 2 k] 31 4 20 18
15—64 55 55 58 65 n 72 73
~ 65and over 3 3 4 4 5 7 9
Total population 13,793 15596 19,143 22,039 24424 26,157 26,565
Terning point projection
0-—14 42 4 2 37 k]| 27 25
15—64 55 54 54 60 65 67 69
65 and over ¥ 3 3 4 4 5 6
Total population 13,793 15702 20022 24,178 28,395 32,421 33,952

Note : Some percentages do not sum to 100 because of rounding,

With the population continuing to grow in the next four decades, Nepals's food
supply (both foodgrains and livestock products) has to be proportionally increased, Self
sufficiency in food supply is the primary traget, and then exporting surplus to earn foreign
exchango will come next.’
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Demand for Foodgrains

Comprehensive regional studies on rural food consumption are not available. Re-
ports of two household food consumption studies which Wwere carried out in the late six-
ties Were released in 1968 but were limited to one panchayat only. Another food consu.
mption survey was conducted in 1973 in 19 districts but results from the study have not yet
boen reloased. A report on Trade Flow Survey of Agricultural Commodities, prepared
by the Department of Food and Agricultural Marketing Services, provides district-level
information on the balance of cereal grains,

An attempt was made by the Ministry of Agriculture in 1981 to update estimates of
Per capita consumption of different food crops in Nepal by using data on Nepal from FAQ
Projections on Agriculture Toward 2000, Population projections were taken from the
Contril Bureau of Statistios until 1986 and separate projections Were made to 2000, This

study also took into account the difference: of income elasticities between the hills and

By multiplying the projected ber capita deméind with projected population increase,
. & projected total demand in both edible and gross forms by ecological regions and by year
“ is showh in Table 3.

The most striking feature of Table 3 is that Nepal will need 90 percent more food
- guaits by the year 2000 to meet the estimated demand, Among the cereal, the increa-
Wenits in total demand for wheat are highest in the hills at 149 percent, followed by rice

(122 percent) and maize (47 percent), The total demand for millet and barley is estimated
- to increase by 33 and 24 percent, respectively.

Supply of Foodgraing

Statistics on the supply side do not show enicouraging signs. Production of cereal
in the hills, in the tarai, and in the whole Nepal in 1978-79 was 1,357,000, 2,296,000 and
3,653,000 M tons, raspectively. For the hills, production of paddy, maize, wheat, millet,
and barley in 1978-79 wag 536,000, 533,000, 155,000, 116,000, and 17,000 M tons, res- .
pectively. For the tarai, the 197879 production of paddy was 1,803,000 M tons ; of
. maize, 210,000 M tons ; of wheat, 260,000 M tons ; of millet, 18,000 M tons ; and of
 barloy, 6,000 M tons. The current supply, if not drastically increased, is not enough to
: most the future demand,

© The Ministry of Food and Agriculture had prepared two altémativo projections on
eweal production up to the year 2000. Both projections did cast some light on the hidden
food crisis that Nepal is going to face in the very near foreseeable future,

-
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3 The first projection was based on the assumption that a level of production can be
f achieved if the past trend, present efforts, and current resource use are to contitue, Results
" of the first projection by using linear trend are shown in Table 4,

TABLE 4, PRESENT AND PROJECTED CEREAL PRODUCTION BASED ON
CURRENT METHODS OF PRODUCTION N BOTH EDIBLE (E)
AND GROSS (G) FORMS USING LINEAR TREND, 1980-2000.

F Region 1980 1990 2000

E G E G E G

E (°000 M, Tons)

E Hills

* Paddy 298 567 kY% 656 390 46
Maizs Q7 519 379 461 331 404
" Wheat m 142 147 183 . 181 24
Millet 98 119 108 127 114 135
Barley 15 18 14 17 13 16
Total M6 1,365 988 1444 1,029 1,525

* Tand
~Paddy 981 1,900 1,068 2,066 LIST 2,231
Maiz 158 192 131 159 107 131
Wheat 236 29¢ 399 485 562 673
Millet 15 18 16 19 16 20
Barley 4 5 4 5 4 5

E Totl 1,394 2411 1618 2734 1,846 3,060

f Nepal

;  Paddy 1276 2467 1411 2712 1547 2977
Maize 585 1 510 620 438 535
Wheat 348 438 546 668 /Y] 897
Millet 12 137 120 146 131 155
Barley 19 23 18 2 17 -2
Total C230 3716 2,604 4178 2875 4,585

3 a. Gross grain requirements include consumption requirements and intermediate
_-demands such as seeds, feed, storage losses, and milling losses. Gradual reductiens on
:  storage and milting losses have been assumed due to potential improvement on post-
f Dbarvest technology. Paddy (E) refers to polished rice,
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The first projection expects a low rdte of cereal production increase in the next two
decades. The incroase of cereal production for the hills, tarai, and Nepal will be 12, 27,
and 21 percent, respectively, by the year 2000. Tha output of maize is projected to decline
by 22 pervent in the hills and by 32 percent in the tarai; barley also has a marginal rate of
decline, Production of paddy, wheat, and millet is projected to increase, The increase of
wheat production is most spectacular with 58 percent for the hills and 127 percent for the
tarai. The projocted annual growth rate for cereal which forms the main bulk of Nepaless
diet is, however, only about one-half of the conservatively assumed annual growth rate of
£ population, say 2.3 percent.

“The second projection is a normative scenario based on the production potentials
#a tho hills and the tarai with an attempt not only to close the gap between requirements and
production for the next two decades but also to sustain a reasonable level of surplus for
export. Results of this projection are shown in Table 5.

This 20-year bold production plan envisages an annual growth rate of 3.06 percent
in cersal production in the hills as compared with 4.93 parcent for the country between
1980 and 2000. Such a high rate of increase in cereal production can only be achieved by
improving crop productivity, expanding irrigated areas, and using more improved inputs
such as seads, inorganic fartilizers, insecticides, and implements.

The projected and planned cereal production in the hills as shown in Table § is cal- -
calated by using the following assumptions:

a. By the year 2000, careal yield will increase 43 percent. An additional 150,000
hecta res of cultivated land will be put under irrigation.

b. The proportion of areas planted with improved seeds forpaddy, maize, wheat,
millet, and barley will rise to 70, 65, 100, 51, and 26 percent of the cultivated area,
respectively.

¢ The use of fertilizer will go up by approximately 40,000 metric tons of nutﬁmm.
Most of the fertilizer will be applied to irrigated land,

d. - The land use intensity will be increased by extending maize to 57,000 hectares
and batley to 6,700 hectares.

Under these assumptions, the planned production of paddy, maizo, wheat, millet,
and barley is projocted to increase by 59, 60, 84, 45, and 80 percent, respectively.
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TABLES. PRESENT AND POTENTIAL LEVEL' OF GROSS CEREAL
' PRODUCTION UNDER NORMATIVE APPROACSH, 1980-2(00

Region 1980 1990 2000
(000 M, TONS )

Hitls
Piddy 567 705 868
Maize' 519 723 880
Wheat 142 240 282
Millet 119 134 147
Barely 18 25 31
Total 1,365 1,829 2,20

" Tani
Paddy 1,900 2,728 3,912
Maize 192 415 562
Wheat 296 527 707
Millet 18 22 25
Barley 5 10 12
Total 2,411 3,702 5,218

Nepai
Paddy 2,467 3,433 4,781
Maize 11 1,140 1,442
Wheat 438 767 989
Millet 137 156 173
Barely 2 35 43
Total 3,776 5,531 7,428

5

Balance of Foodgrains Demand and Supply

Comparing the first and second projected cereal production (Tables 4 and § ) with
the projected demand (Table 3), the balance in deficit or surplus for the hills, tarai, and

Nopal is calculated and shown in Table 6. The balance clearly shows that the hills will
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4 glmsin as a heavy doficit area in the next two decades under both projeciions. The tarai

eondd halp mest the food shortags in the hills only if the second projection would become
3 reality. )

. The deficit of cereal in the hills as of 1980 was 492,000 metric tons (in gross form).
Portunately, & surplus of 663,000 tons were available in the tarai. After meeting the hill
deficit, the tardi were still able to export approximately 100,000 tons of cereal to other
countries. According to the first projection, the country’s surplus position will disappear
as earlyas 1985. This shortage in the hills is estimated to be719,000 tons in 1985, 1 mil-
Tion tons in 1990, and almost 2 million tons in 2000. By the same projection, the tarai

TABLE 6. BALANCE BETWEEN PROJECTED DEMAND AND PROJECTED
PRODUCTION LEVELS OF TOTAL CEREAL IN NEPAL (GROSS
FORM), 1980-2000

Region First Projection Second Projection

1980 1990 2000 1980 1900 2000

(Gross : '000 M. Tons)

F . Taral

s
Demand 1857 2471 4TI AT 2411 34T
Production 1,366 1,444 1,525 1,365 1,829 2,208
Supls (+) A |
or Deficit (-) 492 1,033 1,952 492 -648 -1,269
Demand 1,148 2,340 3,350 1,748 2,340 3,350-

Production ' 2411 2,734 3,060 2411 3,702 5,218_

Surplus (+)
or Deficit (—) 663 394 -290 663 1,362 1,868

Nepal |
Denman 3,605 4817 6,827 3,605 - 4,817 6,827
Production 3,716 4,178 4,585 3,176 5,531 7,428
-Surplus (+)

or Deflcit () 101 639 2,42 1 it 601
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- will retain its surplus position up to 1990, In 2000, even in the tarei, a deficit of 290,000
~ tons willoccur, The shortage for the country as a whole will reach 2.2 million tons in the

| yoar 2000,

] Alf hopes will pin on the translation of the second projection into a reality. Unfortu.
nately, there are not many alternatives available from which to choose. According to
. tho second projection, Nepal after mesting the hills’ cereal shortage with tha tarai's sur-
- plus; will remain a coreal exporting country in Asia,

' Livestock Products

2 Nepal has the highest livestock population per unit of land area in Asid, As of
197980, there-wero 5.98 million cattle, 2.60 million buffalo, 3.65 miltion godts, 0.56
- million sheop, 0.36 million pigs, and 8.21 miltion poultry (Rajbhandary and Shah
< 1981, p. 44). Since the hills’ climate is more suited to raiing livestock, the hills have
 shared 68, 79, 78, and 86 pocent of the country’s cattle, buffalo, goat, and sheep
F population, respectively.

Livestock tdising is the second most important enterprise; next to crops, in the hill
[ farming system. It provides draught power to plough the land and to transport agricul-
unl produce besides providing manure for the field crops. It accounts for 27 percent
t.of household income, )

. A projection on the minimum requirement for meat, milk, and eggs in the hills up
ko the year 2000 has been made. According to the U.S, standard, a petson requires 45
F- grams. of animal protein per day. Since the average body weight of Nepalese is 45 kg,
FAO suggested that a diet with only one-fourth of the U'S. required animal protein can be
_considered as satisfactory, ie., 11.25 grams per person per day. It is assumed that the
* animal protein content of meat, milk, and eggs is 22, 35 and 35 percent, respectively, The
. por capita annual requirements for meat and milk are calculated at 8.0 and 46.9 kg, respec-
b tively, and for eggs, 84 in number. Based on these requirements and population trends,
 the projocted demandfor meat, milk,and eggs between 1980 and 2000 is shown in Table 7.

3 The requirements for meat, milk, and eggs in the year 2000 are expected to be 48
. percent higher than those of 1980. The present and projected livestock population up
E to the year 2000 is shown in Table 8. This projection Indicates three main trends ¢

E 2. cattlo population increases at a very low rate of 0.17 percent per anmum,
E b, baffalo population declines by 1.2 percent per annum,

E ¢, shoop and goat population increases by 0.26 percent per annum,
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TABLE 7. PRESENT AND PROJECTED REQUIREMENTS AND PRODUC-
TION FOR MEAT, MILK, AND EGGS IN THE HILLS, 1980-2000

Tom 1980 1990 2000

Moat (000 tons)

Requirement 63.2 830 101.2

Production 358 8.0 “1

Surplus (+)

or Deficit () 324 450 ST

Availability (%) 52.5 460 4.6
Milk (‘000 tons)

Roquirement 4008 488.1 594.8

Production 346.0 368.0 188.0

Surplus (+)

or Deficit (—) 548 -1201 . -2068

Availability (%)) 86.0 754 652
Bggs (Million No.)

Requirement 7209 8780 1.069.8

Production 106.5 1242 1442

Surplus (+) .

ot Deficit (—) -614.4 1538 925.6

Availability (%) © 148 142 13.5
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‘TABLE 8. PRESENT AND PROJECTED LIVESTOCK POPULATION FOR THE
HILLS, 1980-2000 (‘000 HEAD)

Livestock . 1980 1990 2000
Cattlo 4,050 4,255 441
Buffalo 208 2,194 2,306
Sheap 431 505 521
Goats 2,841 3,01 3,328
Pigs Com 26 248
vl’oultry 6,338 1,393 8,580

The major constraint on the expansion of livestock population in the hills is the
_ serious shortage of foed. The feed from crop residue, fodder troes, forest, and rangeland
s quantitively inadequate and qualitatively poor. It can bardly meet the nutritional require-
ments of the livestock production. Supply of green fooder is sufficiently available from
June to Septomber. Animals are virtually in a semi-starved condition for a period of more
than seven months. Thus, malnutrition over two-thirds of a year has miserably affected
the growth and health of livestock population.

Bases used for estimating produciion are not the same. For estimating meat
- production, the off-take rates of the buffalo, sheep/goat, pig, and poultry population
+ are assumed to be 10, 30, 50, and 75 percent, respectively, The average carcass Weight
_ of 100, 10,25, and 0.5 kg are used in the projection,

On milk production, it is first assumed that 32.7 percent of the cattle population and
53.3 porcent of the tuffalo population are adult fomales. Among them, 40 percent of
adult cows and 55 percent of adult buffalo cows are in lactation. Animal milk produc-
tion is assumed at 165 liters per cow and 450 liters per buffalo cow.

Laying hens are estimated to be 40 percent of the poultry population and on an
average each laying hen produces around 42 eggs annually,

Using these production bdses, the present and projected producton for meat, milk,
and eggs is calculated and shown in Table 7. Although production of all these three
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items is expected to increase; yet when measured on per capita basis it is less as the
YoRrs pass. ;

If the present and projected productioa for meat, milk, and eggs in the hills " from
1980 to 2000 is compared with the present and projected requirements for the same
period, tho alarming finding is that the balance of all three items of livestock products
is on the deficit side.

Meat production can hardly satisfy half of the demand. The percentage of avails-
bility of milk declines year after year varying from 86 percent in 1980 to 65 percent in
2000. ‘The supply of eggs is far behind the demand, In the next two decades, egg pro-
duction will not meet more than 15 percent of the projected demand.

The best area for daveloping livestock enterprise in Nepal lies in the hills, Hill
poople need earnings from the sales of livestock products to buy cercal grains. As Table
7 shows, the possibility for the hills to export a surplus of livestock products is practically
non existent.

Potentials for Population-Food Balance

The population-food balance as discussed in the previous sections does show the
magnituda and seriousness of the deficit problem. A simple conclusion can be drawn that
unless the hill agriculture can be developed for a rapid increase in both crop and livestock
production, the ever increasing hill population will face starvation in the very near future.”

The possibility for exapanding cultivated land areas in the hills is very limited since
most areas suitable for cultivation have already been used, Some marginal areas may even
have to be reverted to forest and rangeland in order to control soil erosion (Pant and
Thapa 1981, p. 22). Therefore, higher agricultural production must ba achioved through
improved yield and through higher intensity in crop and livestock combination. Recent
trial results hava demonstrated high potentials in such an endeavour.

Since 1977, the Department of Agriculture has conducted & crop systems trial which
is & part of the activities of the Integranted Cereal Project (ICP) with the aim of increasing
total food production and improving farmers’ income. The programme is devoting its
oforts to developing an understanding of hill farming systems as practised by farmers in
four hifl sites, one in each development region. The trial results show a very high poten-
tial for increasing production. Crop yield can be incredsed by adopting improved varicties
andfor practices (Rana and Mathema 1981, pp. 59-62). Table 9 shows the trial results
under the farmers’ own practices and by the use ofimproved technology in these four hift
sites.
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TABLE 9. CROP YIELD (KG/HA) OF PREDOMINANT CROPPING PATTERNS
UNDER FARMERS' AND IMPROVED TECHNOLOGY, 1980

Land type and : T i

combinations  Pumdi Bhumdi Lele Chauri Janari  Khandbari
of cropping

patterns F 1 F I P 1 F I

Maize LIt 3700 L4 4000 0 0 786 4200
Ml ®) 13 138 0 0 0 0 70 700
E Wheat % 2% . 0 0 0 0 0 ¢
] Sopsn ) 0 0 2 40 0 0o o o

 Mustard O 0 18 40 o0 0o o o

E Rice 1782900 1,800 3300 158 4000 1,967 3,300
} Wheat 5322000 L1M4 2800 145 4800 1,290 3,000

Maize M 200 0 0 0 0o o0 o

3 Notes, a Data based on tentative crop yield from cropping systems SUrvey,
b Millet in this paper refers to finiger millet.
- R Relay crop,
M Mixed with main crop.
F  Firmers’ own technology. Data based on cropping systems survey, 1977.78.
1 Improved technology, Data based on cropping systems trial results,

4 The trial results show that farmers who adopted improved technology have doubled

E. and in two sites even tripled their yields compiired to using traditional practices. If such
. improved technology can bo extended throughout the hills, a planned and projected annual

f increase of 3.06 percent in coreal production in the hills will be a very modest expectation,
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Possibilities also exist regarding the increase of livestock production, Four factors
which affect the livestock productivity are : (1) poor quality and insufficient quantity of
feed, (2) low genetic potential of indigenous broeds for milk and meat production, (3) high
incidence of diseases, and (4) lack of suitable marketing channels for livestock products in
most areas (ADB 1979).

The first imporiant step as recommended by the experts from ADB and IBRD is to
rodnc the present 5.2 million units of livestock population by one half to 2.6 miltion
waits. ‘This will reliove the excessive burden on the land and increase the productivity
of each umit. The second step is to improve the genetic stock. Improved
| feding and management at the Pokhara Livestock Farm in the hills have increased its milk
. - production of buffalo cows to 671 litres per lactation of 300 days. Improved feeding and
manmagement at the Khumaltar Farm have increased the milk production of local cows to
$10 litres per lactation of 277 days (Rajbhandary and Shah 1981, p. 56).

In both cases, the milk production is more thin double as compared with the local
average. The progeny of the hill goat when crossed wih the Jamunpari goat is capablo
of producing 58 kg of milk per lactation (Worid Bank 1980).

Ecological conditions in the hills have important comparative advantiges for the
production of fruits and vegatables. The opportunities should be explored for producing
Jow-weight and high-value fruits, spices, herbs, and vegetable seeds to raise employment
and income. Examples are : oranges in the Eastern and Far Western hill regions ; apples
in Mustang, Helambu, Jumla, and Rasuwa ; ginger in the Western hill region ; and tea
in the Tlam district of the Eastern hill area. Sariculture and beckeeping aro other areas
for expansion in the hills,

[ PAST AND PRESENT EFFORTS IN HILL AGRICULTURAL
DEVELOPMENT

Hill Agricultural Development was greatly neglected during the first four Five-Year
Plans, 1956-1975 as more finncial and personnel resources were allocated to develop the
tarsi (Upadhyay and Shrestha 1981, p. 137). Since Nepal opened its door for interna-
tional contact in 1951, soveral schools of thought have been developed on how to launch
economic development for the Kingdom.
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TaraiFinst Emphasis

: The tarai-first school has d
for tho first thros Five-Year
L (Hagn 197, p, 13)

ominated the policy of Nepal's economic development
Plans and part of the fourth Five-Year Plan, Reasong are :

L. The potential for increasin

g total crop and fibre production is much greater in
the tarai than in the hill b

ecause of : (a) the present low crop and fibre yields even
lower than the hills, and

(®) the possibility of converting an estimated 400,000
hectares of forest-and brush-covered land into agricultural production,

2 Irrigition facilities in the tarai can easily be expanded to promote multiple crop-
ping systems,

3. Being locationally close to India, the tarai enjoy the accassibility of inputs ( seeds,

fortilizer, Pesticides, etc. ) at lower costs,

Tha efficiency in using investment capital is substantially higher in the tarai,

3. Higher food and fibre production in

the tarai can assure adequate supply not
only to meet the domestic demand but

also to promote export needs,

Under heavy population Pressire, out-migration from the hills to the tarai will bea
linving necessity, If an additiona] 400,000 hectares of forest-and brush-covered Jand
e be convertod into crop Producton, this new land will be able to support 2 million more
wople and to provide employment for an additional 800,000 workers,

Under the influence of the tarai-firgt school, the distribution of development projects
34 percent in the Kathmandu Valley, 28 percent in the tarai, 22 percent in the nation.
o0 programmes, and only 14 percent in the hills between 1956 and 1975 (Gurung 1971,
B 6). Since most of the projocts in the Kathmandu Valley and the tara; areas entail a larger

Pemcial commitment, the sctual financial allocation could have been greater than what
W porcantages of project distribution show,

Fist Emphasis

The major reason advocated by the hill-first school is the principle of equity, It
pould be grossly unfair o either Tioglect or postpone the development programmes in the
s Because thers lives two-thirds of the nation’s population, The hill people share very
nited land rosources and have the lowest level of income and the lowest standard of

re
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As the hill-first school sees it, the tarai-first emphagis is politically undesirable in g
democratic country, When mora people in the hills live below the poverty line, any delay
in hifl agricultural development will affect the respect and loyalty of the hill people toward
the Monarchy, More davelopment funds should, therefore, go to the places where more
people live. )

The importance of hill agricultural development received a further boost froma study
made by a Rockefeller Foundation Team in early 1976 (RFT 1976). Recomendations
by this study has generated several action projects including the Integrated Cereal
Project, the Rapti Agricultural Development Project, the Resource Conservation and
Utilization Project, and the Seed Multiplication and Storage Improvement in the Mid-Hilf
Project. The implementation of the first phase of these projects started from the Fifth -
Plan period,

Balanced Rogional Development

The blanced regional development envisaged during the Fourth Plan (1971-75) began
to got underway during the Fifth Plan. This approach was actually a compromise betwoen
the tarai-first and the hill-first schools, The balanced rogional development changed the
planning design from the ecology-oriented approach to a geography-oriented one. . By
dividing the country into four development regions, each development region stretched
from the north to the southand covered areas of the mountains, the hills, and the tarai,

The major objective of the balanced regional development was to reduce inter-
rogional disparities in development efforts by applying “packages” of investment on a more
oquitable basis to each of the four development regions. This approach also envisaged
4 series of north-south growth axes or development corridors linking the diverse geo-
graphical regions,

Bach growth axis performed the functions of intograting and coordinating different
davelopment programems within each development area (Gurung 1969, pp, 7-16). Each
growth axis should have a road, or a road under consturuction, or one to be constructed to
link various growth centres. These growth centres will provide marketing services fo:
the area population.

The main reason for having tha growth axis was to link the economy of the develop.
ing tarai with that of the hill areas, Unless the products from the north can find markets
in the south and those from the south can move to the north, it will be very difficult to
meintain and improve: the economic viability of the hills and the tarai, This corridor
dovddopment approach intends not only to encourage the trade between the north and the
south but also to transmit the growth from one area to another.
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1¥. PAST ACHIEVEMENTS AND PRESENT EFFORTS

- §ines hill agricultural development is still a new programme in Nepal, the Fifth Plan
did got some dovelopment projects moving and the Sixth Plan will implement more pro-
jects. Some important past achievements and present efforts are mentioned below.

1. Infrastructure Improvements

By the end of the Fifth Plan, a total of 4,940 km of 10ads, 61 suspension bridges, and
. 4 motorable bridges were constructed, Tho Sixth Plan intends to build 1,950 km of roads,
£~ 300 suspension bridges, and 121 km of foot-or-mule tracks. As road transport is im-
= portant to the development corridors, it can bring the hills closer to the tarai.

The total irrigated ared by the end of the Fifth Plan was 198,481 hectares. Most of
b the irrigated areas aro locatod in tho tarai, The Sixth Plan will provide additional irriga-
f  tiom facilitios o 233,482 hectares of land of which 23,261 hectares will bo for the hills.

1 Input Sapplies

3 As all chomical fertilizers are imported and distributed by the Agricultural Input
Corporation (AIC) under the Ministry of Agriculture, the AIC has buiit a dealer network
: of 1,400 onglos of which about 300 are in the hills (Singh and Shrestha 1981, p. 93).

A To accolorate the ificrease of agricultural production in the hills, His Majesty’s Govern-

: ment during the Fifth Plan period has : (1) exempted all duties on fertilizer imports, (2)
" formod a uniform price on fortilizer sales throughout the country by subsidizing the trans-
£ portation costs from the tarai to the hills, (3) requested foreign aid agencies to import
129,628 metric tons of fertilizers as grants which constituted 55 percent of the total imports,
k- (0 wtiblished 39 AIC offices in the hills and expanded the storage capacity of the 17 AIC
F- warohouses to 7,050 tons, and (5) improved the distribution system of agricultural inputs
. from the AIC offices to village cooperatives or sajha societies and private dealers with the
E asslatance from the Agricultural Development Bank.

b Dua to transportation difficulties, only 34,000 M tons out of total fertilizer sales of
£ 210,000 M tons during the Fifth Plan were consumed in the hills as compared to 75,000
- M tons in the Kathmandu and 101,000 M tons in the tarai.

{  The sales of improved sends in the hills and the tari wers 2,300 and 8,736 tons,
- »owpsctively. For pesticidg and farm tools, the saks wore US §$ 176,000 and $ 270,000,
swpectively, in the hills as against $ 47,000 and § 910,000, respectively, in the tarai,




“ The Bangladesh Journal of Agricuftural Economics

The fertilizer consumption lovel of the Fifth Plin was 7 kg per hectare in the hills
as compared with 9 kg in the tarai and 100 kg in the Kathmandu Valley. The Sixth Plan
envisages increasing the fertilizer consumption level to 15 kg in the hills, 22 kg in the tarai,
and 135 kg in the Kathmandu Valley at the end of the Plan. The use of other inputs such
as soed, pesticide, and farm tools is estimated to increase by 250 percent.

Although agricuitural credit is not a direct production input, but it helps augment
the farmers’ purchasing power to obtain inputs, Under the present inputs distribution
system, the Agricultural Development Bank, Nepal (ADBN) provides credit to the village
cooperatives fo buy agricultural inputs in cash from the AIC. After selling these inputs
to the private dealers or farmers, the villige cooperatives will pay back the loans to the
ADBN, In ths whole production process, the ADBN plays a very important role as
the sole agency providing institutional credit to the farmers, via village cooperatives, to
accelerato the increase of production,

As of 1981, the ADBN has 72 field offices in the hills (Upadhyay and Koirala 1981,
p. 106). In 1980 alone, the ADBN provided US$ 5.7 million in loans to the hill farmers
(Yadav and Rawal 1981,p, 131), The Sixth Plan will provide the ADBN with US
$ 145 million to meet the country’s agricultural credit needs (NPC 1981, p. 56).

3. Hill-Tarai Migration

In the past, migration was a common phanomenon in Nepal when the crowded hill
poople sought seasonal employment or permanent settlement in the tarai or abroad, mainly
in India, all in & small scale. With the success in malaria eradication and with the infras-
tructure improvements in the tarai in recent years, the rapid increase of the hill-tarai migra-
tion has become one of the most challenging problems of the government,

The internal migration increased from 13,380 in the 1952-54 population census to
178,000 in 1961 and to 506,921 in 1971 of which 86 percent of migrants came from the hills
(Sainju and Ram 1981, p. 113). As many as 50,000 farm families were sottled in the tarai
in an organized manner by the Resettloment Company and the Department of Resettle-
ment during the Fourth and Fifth Plans. It is estimated that another 25,000 families
will bo settled by the Government in the Sixth Plan, In addition to the organized
settloment, many migranis also settled in the tarai through various illegal means.

From a demographic viewpoint, the hill-tarai migration has at least one positive
effect : relief to the densely populated hills, But its accompanying array of problems,
such s the drain on the hill labour force, ecological imbalance, and the declining hill eco-
pomy, on the one hand, and encroachment of forest land resettlement problems, and the
nogative impact on the tarai economy, on the other, have become of great concern to both
planners and policymakers. .
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4. Integrated Rural Development

The concepts of integrated rural development embodying action programmes on
production incredse, health improvement, illiteracy elimination, and people’s participation
have become very popular in the 1970%. Assisted by the foreign assistanice agencies,
the government has approved and started the implementation of seven Integrated Rural
Development Projects (IRDPs) during the Fifth Plan (Table 10). Those seven key IRDPs

TABLE 10. NEPAL'S RURAL DEVELOPMENT PROJECT : COVERAGE AND

INVESTMENT
Project Districts covered Total project Domor  Comencing
cost agemcies  year
(US$ million)

Rasuwa-Nuwakot IRDP Rasuwa dnd Nuwakot  10.90 World Bank 1976
- Sagarmatha IRDP Udaipur, Siraha

and Saptari 30.20 1) ADB
2) IFAD 1974
. 3) EEC
Kosi Hill Aveé IRDP  Dhankuta, Terathum,
: Sankhuwasabha Bhojpur 9.40 UK 1979
- Mahakali IRDP Baitadi, Dhandheldhura
and Darchula 13.50 World Bank 1980
. Rapti IRDP Dang, Salyan, /
Rukun, Rolpaha and
Pyutha 33.70 USAID 1980
- Karniali-Bheri IRDP Surkhet, Dailekh
. and Jumla 12.50 Canada 1980
| Lamosangu-FirilRDP  Dolkha and soms
. barts of Sindhu-

palchok and Ramechap 6,25  Switzerland 1980

Note ADB  Asian Davelopment Bank
* IFAD International Fund for Agricultursl Development
BEC  European Economic Community
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cover 22 districts of which 20 districts dre located in the hills, When completed, the batie-
- of these projects will extend to 600,000 farm families (Upadhydy and Shrestha 1981,
1) :

In addition to thess seven big IRDPs, other medjum and small size projects of a sinti-

far nature include the Gandaki Agricultural Development Project (GADP) supported by

. the Fodaral Republic of Germany, the Small Farmers’ Deve opment Project (SFDP) assisted

by FAO, and the Janapur Agricultural Development Project (JADP) sponsored by Japan,

Although the implementation of these big and small projects may take another five to 10
yoars, when completed, the impact on the 1ural economy will definitely be great.

8, Population Control

Population policies Were formulated in both the Fifth and Sixth Plans. If the populs-
tion growth rate is not properly arrested, it will not only lead the country to a further dete-
rioration in the quality of life but also turn the country into & net food importer. In the
early stage-of programme implementation, the Sixth Plan proposes that the growth rate
¢an be brought down from 2.34 to 2.30 percent. :

With regsrd to population education, the Ministry of Education, Panchayat Training
Centre, Cooperative Department, Administritive Managoment Department, Women's
Services Coordination Committee, Mother's Clubs, and Women’s Organizations are man-
dated to taunch different programmes aimed at tha rural areds, particularly the hills where
the fertility rate is high. A National Population Commission was recently established in
1980 to conduct more reatistic and practical development policies on population growth
and migration. The Sixth Plan provides a budget of US § 2.4 million to fund all pro-
grammes related to the population control dctivities.

V. NEWSTRATEGY : ITS CONSTRAINTS AND STRENGTH

Development of hill agriculture in Nopal is & project which is easier said than done.
I & short-cut is availablo that can effectively develop the hill agricuture, the problem will
not become an international significance. In the process of developing hill agriculture,
Nepal has many constraints, At the samo time, Nepal has her own strength to rebuild
a healthy hill agriculture.

Constraints

Physical constraint is 4 key factor making hill agricultural development difficult.
As 2 landlocked country, Nepal’s imports have to be shipped from the Culcutta Port in
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India to the fong Indo-Nepal border dnd then to be trans-shipped from the border to the
bill destinations. It takes a long time and bears a high cost for a shipment to reach the
hifls. In the hills, feeder roads connecting villages with towns ae very much lacking,
Poor communications prevent mobility of the hill people.

3 The steep slopes and severs erosion of the hill terrain Jimit expéinsion and intensi-
- fieation of land use. Cooler temperature slow the maturity of crop growth affecting the
selection of varieties for better rotation systems. Frequent occurances of violent hail-

1 storms in some hill valleys also preclude successful fruit production (Nepali and Regmi
F- 1981, p. 126).

: With population density of the hills excoeding 1,500 persons per km? of arable land
f (World Bank 1972, p. 2), the average size of farms in the hills is less than 0.5 hectare (World
b Bank 1981, p. 4). The unfavourablo man-land ratio hinders the efficiency of farm manage-
. ment, Making hill farming economically viable is difficult because of the high costs of
b purchased inputs and low prices of the small marketable surplus resulting in low income.
. The fack of non-farm jobs prevents the optimum use of surplus farm labor.

: The depressed ecconomic conditions in the hills encourage surplus Jabourers to
k- migrate to tho tami or India temporarily or permanently, Temporary migrant spend all
F their savings earned outside to purchase daily necessities for home consumption, Per-
. manent migrants transfer their wealth to their now séttled places. Both contribute very
- little to the capital accumulation in the hills. So the hill people remain poor,

Duo to the lack of markets, supply and demand of farm products can not be regulated.
b Of tho 640 periodic markets in Nepal, the hills and the tarai share 169 and 471 markets,
g respectively. Among the hills, 161 periodic markets dre located in the Eastern and Central
Dovelopment Regions while only 8 periodic markets serve the marketing needs of the whols
£ Western part of the country (Misra and Satyal 1981, p. 87).

a Culturally, Nepal is a multi-racial, multi-inguistic, and multi-religious country,
f The Kingdom consists of two distinct races (the Indo-Aryan and the Tibeto-Mongoloid),
. five major religious groups (Hindus, Buddhists, Muslirs, Christians and Jains), and six’
important languages (Napali, Maithili and dialects, Bhojpuri, Tamang, Tharu, and Newari).
- Diversity if not well coordinated may become a cause of national disunity,

, Ono major concorn for Nepal is tho low rate of literacy. As of 1980, the literacy

. for the wholo country was 20 percent, 35 percant for the males and § percent for the fomales,
 The literacy rato in th hills could be much lower. With such low iteracy rate, the pace
| of hill agricultural development can hardly be expected to move forward very fast,
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Strengths

Tt would be erroneous to think that Nepal's hills are only barren lands. In travelling
sround Nepal's hills, one can hardly find any place where farmers practice shifting cultiva-
tioa or slash-and-burn agriculture, All arable land areas are used by those who were cither
born there or moved in from nearby villages, Thay practised permanent agriculture for
centurics.

The most striking feature about Nepal’s hills is the highly developed tarracing techni-
qmas which make the sloping land productive in growing crops and raising livestock on a
sustained basis. By applying their own ingenuity, hill farmers construct terraca from the
foot to th top of the hills. It is 4 stupendous enginsering feat. It can be called a man
mado wondar, It is difficult to find a similar type of permanently settled hill agriculture.
insuch & grand scalo clsawhere.

Utilizing their limited resources through trial and error over the years, hill farmers
Bave dsveloped various types of farming systems by combining crops and livestock suitable
for the operation of small farms under given constraints, For ifistance, in areas whare water
is siccessible land use intensity is usually high, and in areds where rainfed culture is practiced
itis usually low, For divensification, fruits and vegetables are popularly grown togother
with major cereal crops. Livestock raising has become the important additional source of
income and food nutrients. It is this intensive farming system which utilize less than ome-
third of the country’s cultivated land to support almost two-thirds of the country’s
population but with periodic shortage when the weather ws poor.

Dus to continuous and intensive use of hilf fand for production with less effort in
replenishing soil fertility, the yields per hectare of major cereal crops (paddy, maize, millet
and barley) show a declining trend from 1970-71 to 1979-30 (Table 11). Only wheat
yield has been slightly improved mainly due to the adoption of high-yielding varieties.
Even with a daclining trend, the average yields of these five crops ara still higher than that
of the same crops in the tarai.

Another important strongth is the high quality of the hill people. They engage in
farming from their childhood, going through the process of learning by doing. They
aro Very skillful in organizing their limited resources refevant to the local physical condi- .
tions. Hill people are religiously disciplined. Even without 1dw enforcement in the
ramote areas, one cin move around the hills safely. The hero image of the hill males is
to become Gorkha servicemen becausa they are brave fighters serving under Nepalese,
British, and Indian armies, They also join the United Nations Peace Force stationed in
Lebanon. Bocause of their loyalty to His Majesty, they unconditionally obey the royal
docreess. Ragardiess of all hardships, hill peoplo survive with the spirit of eodurance.
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COMPARISON OF AVERAGE CROP YIELDS (M. TONS/HECTARE) BETWEEN HILLS 'AND TARAI,

TABLE 11.
1967/68 - 1939/80.
o Paddy Maize Wheat Millet Batley Potato
H T H T H T H T H T H T
1967/68 2.41 1.73 1.92 1.57 1.26 0.89 1.16 0.87 1.00 0.69 5.64 6.06 :
1968/69 . 2.43 1.76 1.93 1.58 1.30 0.93 1.16 0.88 ._..OQ 0.69 5.64 6.19
1969/70 2.46 1.83 1.94 1.61 1.33 1.02 1.16 0.89 1.02 0.70 5.62 6.28
1970/71 2.55 1.83 1.97 1.64 1.00 0.70 1.21 0.90 1.03 0.70 5.46 5.97
’ 1971/72 ) 2.39 1.83 1.79 1.62 1.10 0.78 1.18 0.90 1.02 6.70 5.42 6.77
1972)73 . 2.43 1.62 1.87 1.70 1.10 1.28 1.14 0.88 1.02 0.66 5.29 m‘QW/
an 1973/74 2.45 1.86 1.86 1.63 0.95 1.19 1.21 0.87 1.02 Q.71 5.38 6.68
m 197475 2.43 1.88 1.90 1.64 1.02 1.21 1.18 0.91 1.02 0.70 5.19 6.64
M 197576 2.51 1.97 1.81 1.33 1.18 1.17 1.23 Q.wo, 0.99 0.72 5.63 6.78
Mc\ﬂw 1976]77 2.49 1.75 1.85 1.66 . 1.09 1.01 1.18 0.88 0.85 0.72 4.84 6.62
m. 1977/79 2.30 1.69 1.66 1.68 1.18 1.09 1.10 0.93 0.93 0.71 5.22 6.20
M 1978779 2.24 1.74 1.62 1.60 1.20 1.14 1.11 0.91 0.88 0.86 5.61 —_
m 1979/80 2.02 —_ 1.33 — 1.12 —_ 0.99 —_— 0.89 — 5.45 —_
g
5 S : Dep of Food and Agricultural Marketing ‘Services, Ministry of Food, Agricul and I ti Nepal, Handbook of L

Agricultural Statistics of Nepal, Kathmandu, 1979,
Pant and Thaps 1961, p. 21.

Hitt A
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Some Elements of New Strategy

Since no place in the world hes similar problems as Nepal’s hills, foreign experience
can not be used as a model for development. At present, Nepal has no land frontier for
a large-scale settloment. To support continuing increase of populatien, not caly should
the current declining trend of land productivity be quickly arrested but also the upward
trond of land productivity be quickly established and increased. To preduce more food
is the primo target of development.

No immediate prospect appears to exist of discovering highvalue mineral deposits
such as gold or petroleum ; borrowing multi-billion dollars from inernational or regional
banks to dovelop the abundnant hydraulic resources ;and getting commitments from friend-
ly countries for expanded long-term external assistance. If the agricultural sector is not -
fast developed, Nepal's industrialization has a fong wiy to go. The practical approach is

-that Nepal should not rely too much on foreign aid but should rely more on the mobiliza.
tion of local resources, particularly the hill’s manpower,

The presant government policy to develop hill agriculture by emphasizing the balanced
regional development to establish corridor growth axes, on the one hand, and the best use
of available exiernal assistance to meet foreign exchange requirements of various develop-
ment projects, on the other, are to be considered as a practical, fair, and workable approach,
The present question is that how to proceed with the balanced regional development.

If the new strategy is to rely on the mobilizition of local resources, four key measures
should be implemented by the cooperation between the public and private sectors.

Establishment of Garden Farming .

Hill farmers have already managed their small farms ina very intensive way. Garden
farming is a measure to encourage them to opeardte their farms in an even more intensive
way. In other words, garden farming should characterize resource renewal management
with heavy Jabour inputs. With proper guidance, it is easy to promote garden farming
because of the superior quality of the skills of the hill farmers.

Establishment of garden farming include five essential activities, All of them csn
be dong by the farmers. Firstly, the terrace bunds have to be rennovated, This includes
tho repairing of the existing bunds which are in poor conditions, the levelling of
individual fields and the consolidation of irregular fields. Secondly, the farm layout should
ba properly planned including the design of land use patterns, the adoption of improved
crop and livestock systems, and the alignment of irrigation and drainage facilities.
Thirdly, the making of compost shouid be encouraged by converting all wastes into
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fortilizer for maintaining and improving soil productivity and for saving high costs of
transporting imported fertilizers up to the hills. Fourthly, the feed supply should be
increased by reducing the number of livestock population on the one hand and by intro-
ducing forage cultivation on the other. Fifthly, the popularization of high-yielding varie-
7 ties of main crops by means of organized trials ot farmers’ fields similar to the mini-kit
~ programme sponsored by the Intergrated Coreals Project should be promoted.

Construction of Track Network

A great majority of hill people today travel by foot on small tracks made by Nature,
The surface of those small tracks is rough, the height between steps is uneven, the side of
the tracks is unstable, and the alignment of those tracks is based on the existing topography
b extonding the walking distance. Even the local porters who know the areas well are walk-
" ing at their own risks, particularly when they carry heavy thing either over their backs and
~ on their heads, Many of those Nature-made tracks are also used by mules for transporting

purposs.

; Tt is necessary to widen the foot-or-mule tracks by making it safo to walk and easy
- to climb up the hills and to reduce the distance through the construction of small bridges
- or suspension bridges. When the construction of track network is completed, the por-
terage services should be organized including porters and mules in order to create more
employment opportunities and to facilitate the commodity flows among villages.

: Development of Rural Markets

This should be carried out simultaneously with the construction of track network
to facilitate tho mobility of both people and goods. Population distribution in the hills
should be used as the guideline to detarmine the number of rural markets. For instance,
should a rural market is designed to serve 3,000 people, the total number of rural markets
in the hills should be over 3,000,

In the ramote areas, the setup of weekly periodic markets first will be moro desirable,
When the volume of businesses increases, the weekly markets can be expanded into daily
markets, When necessary, the daily markets can finally be converted into rural develop-
mant centres,

Extension of Non-Formal Education

The elimination of illiterdcy through formal education will take 4 longer time and
require heavy capital investment. Non{formal education (the methods of imparting
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Ynowledge outside of the calassrooms) is, therefore, the most effective short-cut. It has
to be pointed out that non-formal education is timely useful but is by no means a sub-
stitate for formal education.

In the hills, the most effective way to carry out non-formal education is by mears of
radic broadcasting, movie shows, artist performancs, pictorial illustrations, training demons-
trations and group discussions, As seeing is believing, all these means of communica-
tions can get the needed messages across to the people directly, ~The following four types
of non-formal education are urgently needed,

Firstly, population education on family planning to reduce the fertility rates and to
$ave small number of healthy children is of paramount importace. Secondly, the demons-
tration of appropriate technology to increase agricultural production in both government
farms and private plots is critically needed, Thirdly, the training of rural women in better
home management, improved farm practices, and community activity participation with the
objectives of reducing work fatigues, performing better work quality and involving them
& partners in decision making on family and community affairs should be immediately
conducted. Last but not least, hill farmars should have more opportunities to participate
in group actions such as the joining of the multi-purpose cooperatives, the participation of
community activities, and the voluntary work on public projects to improve their living
oenvironment,

Characteristics in carrying out the above four measures are ; (1) implementation
roquires littlo foreign exchange, (2) implementation depends entirely on local resources
particularly cheap labour inputs, (3) without new organizational setup, the piesent
government ministries are able to provide guidance and assistance on the implementation
of such measures, and (4) implementation of these four measures will provide a solid
foundation for the modernization of Nepal's hill agriculture.

Notes

1. Nepal is ecologically and physiologically divided into three levels of land : the tarai, the hills, and
the mountains. Stretching along the southern botder with India, the height of the tarai is between
75 and 300 meters above sea level. The height of the hills is between 300 and 3,000 meters, The
mountaing range from 3,000 to 8,000 meters above sea level. The tarai terrain shares only 17 petcent
of the total land area. For the hills and the mountains, the shate of the total land area is 68 percent
and 15 percent, respectively, Since the mountains have limited importance in agricultute, the hills,
as discussed in this paper, will include the land ates of the mountains, making a total of 83 percent
of the countty,

The Kingdom was politically divided into four development regions : Eastetn, Central, Westetn,
and Far Western, To speed up balanced economic development, in Jate 1981, the Far Western Develop-
ment Region was split into two regions : Far Western and Mahakali,
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2. Reslizing both the uitgency of understanding the setiousness of the problems of hill agticaltural develop-
" ment and the need to find effective ways of solving these problems, the Ministry of Food and Agticul-
ture of His Majesty’s Government organiazed a seminar on Nepal’s Expetience in Hill Agricultural
Development in Kathmandu from 30 Match to 3 April 1981, In addition to mobilizing its own ex-
perts to prepare papets based on their experiences in implementing hill agricultural development pto-
grammes, the Ministry in cooperation with the Agticultural Development Council inivited specialists
from neighbouring countries and international and bilateral organizations to shate in their experiences.

A total of 22 papers wese discussed in this seminat,

The proceedings of this seminat wete published by the Ministty in October 1981, This papet
will covet most of the problems discussed in this seminar,

3. This section on food will rely heavily on two papets included in the Proceeedings on Nepal’s Experi-
ence in Hill Agticultural Development, One is by Khadka and Gautam on Demand and Produc.
tion of Foodgains in the Hills and the other by Rajbhandary and Shah on Trends and Projections of
Livestock Production in the Hills.
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