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FOREWORD
 

The Cornell Food and Nutrition Policy Program (CFNPP) was 
created in 1988 within the Division of Nutritional Sciences to 
undertake rcse-rch, training, and technical assistance in food and 
nutrition policy with emphasis on developing countries. The 
Nutritional Surveillance Program (CNSP), which was formed in 1980 
with support from the Agency for International Development, is part 
of the CFNPP. 

CFNPP is funded by several donors including the Nutrition Office and 
the Africa Bureau of the Agency for International Developmecf 
UNICEF, the Pew Memorial Trust, the Rockefeller Foundation, the 
government of Indonesia, and the World Bank. 

CFNPP is served by an advisory committee of faculty from the 
Division of Nutritional Sciences, the departments of Agricultural 
I'Bconoinics, Rural Sociology, and Government, and the Program of 
International Agriculture. Several faculty members an(I graduate 
students collaborate with CFN1PP on specific projects. The CFNPP 
professional staff includes nutritionists, economists, and anthro
pologists. 

The Pew/Cornell Lecture Series on Food and Nutrition Policy, which 
was initiated in 1988, is sponsored by the Pew Memorial Trusts of 
l'hiladelphia and the Cornell Food and Nutrition Policy Program to 
generate and exchange knowledge about how government policies 
affect the welfare of the poor including their food security and 
nutritional status. 

In this lecture professor Daniel Sisler discusses existing agricultural 
policies in Nepal in the context, of the country's development plans, 
the ecolological opportunities and constraints, and the nutritional 
situation. Severe poverty, poor sanitation, and widespread health 
problems contribute to a high prevalence of malnutrition among 
Nepalese children. A series of links between malnutrition and 
agriculture are identified and analyzed and the author examines a 
number of options for improving nutri.ion through changes in the 
agricultur.i! - tor including technological change, expanded livestock 
production, changes in land tenure, and price policy. 

June 30, 1989 

Per Pinstrup-Andersen 
Director, CFNPP 



THE INCOME, EMPLOYMENT,
 

AND NUTRITIONAL IMPLICATIONS OF
 

NEPAL'S AGRICULTURAL POLICY
 

by
 

Daniel G. Sislcr* 

I. INTRODUCTION 

Nepal is a small landlocked country sandwiched between its giant 

neighbors-China on the north and India on the south. The nation's 

spectacular beauty, coirposed of the highest mountains in tile world, 

cascading rivers, lush valleys and symmetrical stair-step terraces, 

conceals the poverty, uneml)loyment, illness and malnourishrncnt of its 

people. Per capita national income is less than $185, making it one of 

the poorest, countries in the world. Income is not only meager, but it is 

poorly distributed. A recent study indicated that over 40 percent of 

the people live in households with per capita income less than $90 per 

year. Nepal is one of the most densely populated agricultural countries 

in the world. There is only about .16 of a hectare available to produce 

food for each member of the l)opulation. Despite land reform efforts, 

land holdings are highly skewed. The poorest half of the farm families 

own only 7 percent of the agricultural land which corresponds to one

tenth of a hectare per household. The nation's health facilities are very 

limited. There is only one doctor for every 30,600 people, and infant 

mortality is more than 14 percent. Descriptive statistics of Nepal are 

presented in Table 1. 

*This lecture is primarily a compilation of the findings of other 

researchers. The author is particuiarly indebted to Pradeep Tulachan, 
Ganesh Thapa, Ram Yadk.v and Bishnu Bhandari for substantial 
inputs. Their research was invaluable in preparing this lecture. 



TABLE 1. CHARACTERISTICS OF NEPALWHICH BEAR ON NUTRITVjfAL STATUS
OF ADULTS AND CHII. rIEN, 1985 

Annual Population 
Growth (1974/84) 2.7 perent
Cultivated Land/Capita 

0.16 hectares 

Fertilizer Used Per Hectare 
11.4 kilos 

Grain YieldsPaddy 
2.1 met. tons/hectare

Maize 
Wheat 1.2 met. tons/hectare 

1.5 met. tons/hectare
Grain Production 

160 kilos/capita
Per Capita Income 

$185 
Literacy Rate 

19.0 percentPopulation per Doctor 
30,600 

Life Expectancy (females) 

46 years
 

Infant Mortality
 
(per 1,000 under one year) 
 142
 
Sources: 
 World Bank 1986; Wallace 1987, Working Paper 1987. 

,Nlore than 90 percent of Nepal's poptilation (lepenls on)
":gricilthire for 
 Iheir livelihood. Agricultural output eo0stifutes two
thirds of tie nation's gross domestic product 
 (, 1)I') and in recent
 years agrictiltural exports have varned about 'l0 percent of' Nepal's
foreign exchange. If gemuil, economic di .omuvut is to take place inNcpal, it will have to be led au sul)poried by growth in the 
agricultural sector. 
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Nepal may be divided into four distinctly different regions: the 

terai, the middle hills, the mountains and the Kathmandu Viley. The 

zones are roughly parallel cast-west bands with altitude being the 

dominant factor of demarcation. The terai is subtropical, the hills and 

Kathmandu Valley temperate and the mountains alpine, Tile terai 

region lies along the southern border of tie country. The topography 

of tihe terai or plains region is flat o gently undulating with elevations 

ranging from 75 to 300 meters. This region is the grainery of Nepal. 

The major food crop is rice; however, with tile advent of adopted 

varietiei of wheat in the early 1970's, this crop has become 

increasingly important. The terai also produces sugarcane, tobacco and 

jute. Land is relatively abundant in tie terai. The population density 

is approximately four people per arable hectare. 

The middle hills comprise a widle band of steep topography, with 

elevations ranging from 300 to 3,000 meters. Maize is the main staple 

crop of the hills; millet, barley and pulses are also important crops. A 

large proportion o1' Nepal's horticultural products, meat and dairy 

products are produced iii the middle hills. This region is onie of tile 

most densely populated agricultural areas of tile world with an average 

of 16 people per hectare cropped. 

The mountains lie along Nepal's northern border. They range inl 

elevation from 3,000 to 8,500 meters. Potatoes, millet and barley are 

tine food staples of the mountains and many farmers graze yaks and 

cattle on steep alpine pastures. 

The Kathmandu Valley is important politically and as a center 

of population, commerce an(I industry. It is designated as a separate 

region of the middle hills. This rich agricultural valley is approx

imately 1,400 meters above sea level. Rice, maize, wheat and a wide 

variety of fruits and vegetables are produced in tile valley for tine 
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nearby population centers. 

The terai produces surplus quantities of rice and wheat which are 

shipped to the Kathmandu Valley, the hills and mountains. The hill 

and mountain regions are food deficit areas; however, they export high 

value iruits, vegetables and livestock products primarily to markets in 

the Kathlmandu Valley. listorically, Nepal has been a net food 

exporter, shipping rice and maize to India. Unfortunately in recent 

years agricultural production is failing in its attempt to feed a rapidly 

growing population. Iii the 1982-83 crop year, Nepal imported cereal 

grains-and it appears that it has been a food deficit nation for the 

past two years. 

Between 1971 and 1981, the nation's population increased by 30 

percent, from 11.6 million to 15.0 million-an average of 2.3 percent 

per year. During the same period tile production of major food grains 

grew by less than 12 percent from about 3.5 million metric tolls to 3.9 

million metric tons-an average increase of 1.1 percent per anutil. In 

1971 the average food grain availability was approximately 220 

kilograms per person per year. By 1981, grain availability per person 

had fallen to 180 kilograms, and today the level is probably below 160 

kilograms. This t. anslates to about ,135 grams per person per day. 

This amount of grain will supply approximately 1,485 calories per 

person per day and about 27 grams of protein. Potatoes, pulses, 

vegetables and livestock products increase these totals to approx

imately 1,8011 calories and 33 grams of protein per person per (lay. 

Nutrition in Nepal is at a low level and the nutritional status of 

the population is worsening. The National Nutrition Survey of 1975 

indicated that 66 percent of the children under five are suffering from 

moderate to severe proteih energy malnutrition (IIMIG 1975). More 

recent studies from various parts of the country indicate a higher 
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prevalence of protein caporie malnourishinent, tnd severe shortages of 

iron, iodine, vitamin A and other micronutrients (Martorell et al. 

1984). These statistics paint a bleak picture of the status of the 

nation's people. Nepal's lack of infrastructure, particularly roads, 

electrification and communication, severely limit the prospects of 

governmeint policies designed t, improve the economic and nutritional 

well-being of its people. 

II. AGRICULTURAL POLICY 

Against this backdrop of poverty, malnourishment and declining 

availability of food per iapita, Nepal has introduced agricultural 

policies designed to increase the availability of food and improve the 

equity of its distribution. Nepal's agricultural policy in recent years 

has focused on four broad goals: (a) to achieve sufficient growth to 

feed the rapidly growing population; (b) to improve thc equity of food 

distribution; (c) to improve the nu ritional status of the nation's 

population; and (d) to provide for greater food security by buffering 

annual variability in grain production. 1 To reach these goals, His 

Majesty's Government (lIMG) has primarily emphasized increased 

production of grain-particularly paddy, wheat an( maize. 

The history of Nepal's agricultural policies over the past 35 years 

can be traced through the emphasis given to the agricultural sector in 

the seven five-year developrrent plans. 

The central focus of the first four five-year plans (1956-1975) was 

to improve the infrastructurc and institutions required to increase 

agricultural production. Emphasis was given to roads, irrigation 

systems and rural electrification. During this period, a rudimentary 

1 For material in this section of the lecture, the author is 
deeply indebted to Dr. Michael Wallace for his excellent analysis of 
Nepal's food pricing policy (Wallace 1987). 
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agricultural extension service was established. A significant number of 
development grants and loans frol., China, India, Great, Britain, the 
United States and( Worid werethe Bank used to construct an 
improved farn-to-market road system.2 

The fifth frve-)ear plan (1975-1980) gave specific emphasis to the 
agric tura Asector. basic strategy for agricultural development wis 
to b- built on the differential comparative ad vanut age of the terai, the 
hills alni( Ilie mountains. The terai was to specialize in cereal grains 
:1nd commercial crops such as jute, sugarcane and tolacco. Farmers in 
the Iills were to concentrate their efforts on the production of Fruits 
and vegetables, while farmers in the moun tains were to increase 
production of livestock products.3 During this planning period the 
government of Nepal instituted nomjinal price s;up)orts for paddy and 
wheat, and provided fertilizer at a uniform subsidized price throughout 
the nation. By the sixth five-year plan (1980-85) it was recognized 
that a coilnbilnalion of factors made tle strategy of exploiting regional 
coin paralive a(laintage infeasible. The roa(l system was inadequate to 
either provide agricultural inputs in a timely fashion or to move 
agricultural products, hilland farmers were unwilling to rely on a
 
distant and precarious source 
 for thuir grain requirements. The sixth
 
five-year pl;i called 
 for a 180 degree switch in strategy. Grain
 
production was to be emplasized ii: the hills 
 ill order to Ilieet chroniic
 
d(eficits. 
 Ilill farmers were also encouriged to increase production of 
livestock and horticultural products; however, with increasi tg land 
pressure, it was unclear as howto tlese strategies were to be carried 
out. Under this )lan, the terai was to increase rice and wheat 

21or a complete discussion of improvements in Nepal's
highway system form 1960-75, see En(er (1980). 

3 For a complele (lisciission of the fifth five-year pltan, see 
Calkins (1976). 
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production and provide increasing quantities of agricultural raw 

materials and grain for industry and export. 
Tile seventh five-year plan (1985-90) was drafted in an 

atmosphere of food crisis. The government stated that national food 

production was insufficient to meet the needs of the people and in the 

hills food shortfalls were so frequent that they had "almost become an 

annual feature" (NPC 1984, 1p.87). The plan stated that the cost of 

transferring food from the terai to the hills and mountains was 

imposing an increasingly large burden on government funds. It went 

on to point out that as these transfers within the nation rose, Nepal's 

agricultural export earnings had fallen dramatically. The seventh plan 

gave agicultural production the highest priority and set several 

ambitious goals. 

Gross domestic product was projected to increase at an annual 

rate of 4.5 percent during the plan period. The agricultural sector was 

expected to grow at an annual rate of 3.5 percent and the non

agricultural sector at a rate of 5.7 percent. Food grain production was 

targeted to grow at an annual rate of 4.1 percent. The plan also stated 

that the hills and mountains were to be self-sufficient in food by 1995. 

These goals were to be reached by increasing agricultural research, 

increasing area under irrigation, improving availability of fertilizer and 

the distribution of high-yielding varieties of grains (NPC 1984). 

It is instructive to examine the various agricultural policy tools 

used during the three most recent five-year plans (1975 to the 

present). The tools may be divided into three broad categories: price 

supports for cereal grains, fertilizer subsidies and agricultural research. 

This list ignores government efforts to increase the area under 

irrigation. Irrigation has undoubtedly been an important factor in 

increasing food production in Nepal, but statistics are not available to 
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document the increase in hectarage of land irrigated. Where data are 
available, it is extremely difficult to separate the increase in irrigated 
area attributable to governmental projects from the area irrigated as a 
result of private enterprise. 

A. Price Supports
 
The government of Nepal 
 has had nominal price supports for 

wheat and rice for more than a decade. In 1976-77 support prices for 
these two grains were established by the Central Food Management 
Committee on the basis of estimates of: production levels in recent 
years, transport costs and the level of price supports in India. Support 
prices for paddy and wheat have not significantly influenced the 
production of grain nor tie prices paid by consumers. Typically, 
procuremenit prices have been consistently lower than open-market
prices. The government announces prices afterwell harvest. This 
timing is inappropriate in terms of influencing planting and does not 
affect tie purchase of fertilizer or other agricultural chemicals. By the 
time planting decisions are made, market prices have risen well above
 
support levels. Until 
 IIMG makes a firm commitment to forward
 
pricing 
 and sets price levels high enough to encourage tie use of
 
modern inputs, price incentives will not serve as a tool for 
 increasing 
cereal grain production. If price supports are provided at the correct
 
time, it. is imperative 
 that the government have sufficient funds to
 
back iip Ithese price guarantees by purchases through 
 tie Nepal Food 
Corporation. It inmust also be kept, in mind that the Indian support 
price is crucial to any decision which Nepal makes. The border is open 
and Nepalf.se price support, levels in the terai cannot exceed those of 
India by more than transportation costs.
 

,;va.s(ial price swinigs 
 continue to acutebe in Nepal despite 
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government price supports. This is particularly harsh oil poor farmers, 

most of whom are forced to oversell grains soon after harvest to pay 

off debts. At. this time, prices are at their seasonal low. Prior to the 

next harvest, these farim families need to buy back grains at, inflated 

prices to meet food requirements. Since few off-farm employment 

opportunities are available, the farmers borrow to purchase these 

grains and the "debt-price treadmill" is perpetuated. 

B. Fertilizer Price Policy 

Nepal has a very high number of cattle aid buffalo per hectare of 

arable land. lHistorically manure has been the principal source of plant 

nutrients. With increasing amounts of land irrigated, double cropping 

and improved varieties of rice, wheat. and maize, increa.sed use of 

chemical fertilizer is essential. All chemical fertilizer used in Nepal is 

imported by the government. The farm-level price of fertilizer is highly 

subsidized and kept, uniform throughout the nation. This policy of a 

single nation-wide price represents an attempt to insure equity and 

encourage fertilizer use in remote areas which are chronically short of 

food. In some cases the transport costs are equal to, or exceed, the 

value of the fertilizer. The government reasons that, it, is more costly to 

transport food to tle deficit hill and mountain districts than to 

transport fertilizer. 

Fertilizer sales have quadrupled over the past fifteen years and 

clearly increases in food production over this period are in part 

attributable to increased availability of fertilizer. Annual fertilizer 

sales are now over 100,000 metric tons and are increasing at 

approximately 15 percent per year. A large part of the fertilizer is 

donated as development assistance, and in recent years the Asian 

Development Bank and( the World Bank have provided substantial 
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loans for importing fertilizer. Despite increasinrg use of fertilizer in 
Nepal, farmers apply only about 11 kgs of chemical fertilizer per 
hectare. This is one of tile lowest application rates for any nation in 
the world. Fertilizer use in Nepal varies greatly by region. About two 
percent of the cultivated land of Nepal is ii lthe Kathmanidu Valley, 

while fertilizer sales ili the Valley amount to about. 20 percent, of 
national distribution. The (erai has about 58 percent of the nation's 
arable land and terai farners use about 610 percent of the total 

national fertilizer disbursements. Ilill aid iiirountain farmers cultivate 

,10 percent of the nation's crop lanrd, anid buy less than 20 percent. of 
tle fertilizer. Regional sales data inidicate that Kathmandu farm "rs use 
roughly 1,10 kgs of fertilizer per hectare while terai farmers use 16 kgs, 
and farmers in the hills and mi1ountains use less than 9 kgs of fertilizer 

per hectare. The uniform fertilizer price, which has been in effect, since 
1972, tleoretically benefits the farmers illthe hill and mountain 
districts. Two factors mitigate againist, inucreased fertilizer use in these 

two chronically food-deficit areas. First, supply of fertilizer is erratic,
 

and often arrives too late for 
use at. plan t.inrg and early growh stages. 

Before hill farmers use fertilizer ill larger quaiiti ties, they must be 
assure(l that, it will be available and that the time of arrival is 
appropriate. A second factor is also itip)ort.ant. Maize, millet and 
barley are the most, importan t cereal crops in tie hills, and lower 
elevations of the mountain districts. Unlike wheat, and, to a lesser 
(egree rice, a relatively small area of agricultural land il the hills is 

planted to fertilizer reslponisive varieties of maize, millet and barley. 

C. Government, Allocationst.o Agriculture
 

Although tie last three 
 five-year plans have all emphi'asized the 
importance of growth in the agricultural sector, 11IMG did not allocate 
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funding cotunmenstirate wii, plan goals. Governmental expenditures oil 

agriculture, excluding irrigation, have never been more thait 10 percent, 

of the total governmental budget. The flnids allocated by IIM G to 

agriculture have never had a valune of more than $2.50 ier capita. 

Foreign aid in the form of grants and loans have been a significant 

part of total allocations to the agricultural sector. In1985 total foreign 

assistance amounted to 65 percent of the funds set aside for 

agriculture. In particlar, agricultural research has been given a very 

low priority when allocating governitetial funds. Of the total funding 

provided to agriculture in the fourth five-year plan, about 32 percent 

was earmarked for research. Inthe fifth five-year plan, this percentage 

had fallen to 15 and by the sixth five-year plan to 8 percent. It is 

difficult to determine total funds allocated to research for the current 

five-year plan; however, it is unlikely that, they will exceed 9 percent 

of the agrictilt uiral budget . Yadav has est imatedl that actual 

expenditures on resea rchi . it ii tt to only aboitt. I percent of 

agricultural I)lP (Yadav 1987). Of the total funds allocated to 

agric tilt ural research, approximately 70 percent is spent, ott crops, 7 

percent ott livestock, 9 percent on horticultural products, and 14 

percent ott other. 

It seems apparent that Nepal tinst devote a greater" share of 

agricultural research funds to improvements *:,buffai!, cattle, goats, 

sheep and forage crops. Te commodity research programs, for 

example paddy, maize, wheat and oil seeds, are concerned with solving 

a specific problem or developing a high-yielding variety wi thot. 

considering differences in cropping patterns, resource endowments or 

social status of farmers. To overcotme this l)roblem, a separate farming 

system research unit was estal)lished. Yadav reports "that this is not a 

satisfactory solution since while this intermediary agency called the 
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Farming Systems Research Division does lest, research findings under 

actial farm conditions, it only rarely reports to the commo(lity
 

research progral that their technologies are inappropriate for farmers' 

needs" (Yadav 1987, p. 10). 

Ill. PERIFO I{M ANCE OF 'll E AI 1 Ul'ru IA .SECTOI 

Performance of the agricultiral sector iii recent years has been 
poor. Over the past fifteen years the nation's real C I)l grew at, an 

annual rate of about, I.1 percent while tlie population grew at 

approximately 2.i percent. Therefore there has been a decline in real 

per capita income. 'I'lslow growth illnational income is iinlarge 

iiieasire due to stagnat ion ii1agricultur;'l I)ro(l'iction, particularly 

cereal grains. 

Hetween 1970-71 andI1980-81, )ro(lu(ction of cereal grains ill 

Nepal incre;sel at ;ill percentt. Over this tiie periodannual rate of .95 

cereal grail yields fell at a yearly rate or ..!(i percent. This was offset 

by an ainluiiia illcrease illare;a p)laite(I of approxiimiately .12 percen. 

Tahe 2 prest'ts anulliil;ii chlligt's i-in pro(hlctioln, ar'; antd yield for 

imajor (cereal graius in the hills ;tud I,'rai. ('ereal grain pioru(lclion ill 

tlhe hills remined conslant. growihig at only .12 percenit per year. )ue 

to ilcre'ase(l trosioni, hss (f',oil f'rtility ani(l tXalisioll (tlito less 

prod]uctive land, hill yields fellIt an ;ninuali ralt' of' 1.1.1 p'rc'nt per 

N'ar. Aln atllill in('reast' of crtp ar(';otf"1.27 p)erctnt waIs tlit, oity 

fractor whi('h kept gr;ain inct'retal Iprt(ultl'tit(ilit' hills fromt (rlp)ling 

pre'cipitously. Ii grali ii((oiltr;tst,, irodluctill tiett'rai gr'w at an 

allial ratlt (f I..1 perc'nt . Witi yivits beitig stalic inl lit t'rai: hie 

pro(ticlio l inIcrease was all due t( expall(lt(t area. 

W,he;l prodluctioi in lhe terai grew ;t.tit' reiarkablle rate of 

12.8 percent per year. As a result of iicre'ases ill)oth yiel(I al(l area, 
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TABLE 2. NEPAL-PERCENTAGE ANNUAL GROWTH RATE
 
OF CEREAL CROP AREA, PRODUCTION, AND YIELD
 

BY REGION 1970/71-1980/81
 

Cereal Crop/ 
Growth Segment Hills Tarai Total Nepal 

Paddy 
Area 1.98 0.71 0.93 
Production 0.72 0.73 0.73 
Yield -1.24 0.01 -0.20 

Wheat 
Area 2.08 8.50 5.82 
Production 3.86 12.79 8.64 
Yield 1.74 3.96 2.67 

Barley 
Area 0.24 -3.35 -0.71 
Production -1.61 -0.20 -1.19 
Yield -1.85 3.25 -0.49 

Millet 
Area 0.69 -0.24 0.54 
Production -0.54 0.16 -0.44 
Yield -1.22 0.41 -0.97 

Total Cereals 
Area 1.27 1.50 1.42 
Production 0.12 1.44 0.95 
Yield -1.14 -0.06 -0.46 

Note: 1979/80 isoinitted because it was a drought year. 

Source; Yadav 1987, pg. 19. 
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wheat production grew at an annual rate of 3.9 percent in the hills.
Among the cereal grains, wheat was the star performer. By 1987, over
97 percent of all wheat land in the nation was planted to high yielding 
varieties. 

Rice production in tile hills and the terai grew at an annual rateof approximately .7 percent. In both areas, paddy yields fell and tile
increased grain production was due entirely to ircreases in the area
cropped. Absolute production of maize, millet and barley fell during
the 1970-71 to 1980-81 period. This is a sobering trend since these
grains are the principal grain staples for most families of the middle 
hills. 

IV. FOOD SUBSIDIES
 
In addition 
 to agricultural policies designed to increase foodproduction, IlING has also attempted to improve the eq iiity of food

distribution. The Nepal Food Corporation (NIC) provides food
subsidies to consumers by procuriig grain and tlen reselling at prices
well levels. The food subsidy policy 

below market 
has had three goals:

to provide food to deficit, areas, to reduce price uncertainty, and to
make food available to tile poorest households. 'I'hie NIC wasestal~lished in 197.1 to procure food, operate warehouses ain( distribute
 
grain in food deficit areas.
 

The Nepal Foo Corporation procures less than one 
percent of its
grain by p)rirchasing 
 directly from farniers since it, offers no price

incentive. Starting in 
 198:1 the NEC began procuring grains throighi a
levy on grain mills using engines larger than 25 horsepower. In 1986,
Nepal obtained approximately 50 percent of its grain froni this levy
and the rest from open-market purchases froni mills and cooperatives.
Most of tie balance of the grain is obtained froni a system of 



government cooperatives, 1)rivate traders, and its own field offices. The 

vast majority of the grain procured )y the NFC coeies from the terai. 

Between 1974 and 1985 the NIC has distributed more than 400 

thousand metric tons of grain. 

)istribution has, by no means, )een equital)le nor in accord with 

true needs. For example it, has been calculated that in 1983 the deficit 

ill the Katimandn Valley was 35,700 inetric tons. 'File NFC targeted 

18,00(0 nietric tons for (list ribution ii the Kathman(lu Valley. 

Distribution was then over 50 percent, of cal'cilated need. Iln contrast., 

the deficit ill the middle hills was calcuhlte(l to be 10,100 metric tons 

and tie (list ribit ion target was set at 2,700 or approximately 25 

)ercent of tle deficit. The Midwest iountaiiis had a deficit of 33,700 

nietric tons, while the (list ril)ut ion target to this area ws; a scant 

1,050 Ions or less thani three lerc ,t of the supposed( deficit (AIPlIOSC 

1984). The prices tli( NF(' charged for grain (listrilbuted increase(l very 

little between 1975 and 1981, even though procureileil, prices rose 

significantly. As a conseqiuence NIC losses icreased markedly. As a 

consequence NF( losses increased iarked ly. To offset these losses, 

(list rilut ion prices were increase(l significantly iii 1982. In some 

districts, prices more thaln (loul)le(. '[lie result is that NFC has 

lowered its budgetary losses; however, prices to consumers have riseii 

sharply. 

The Nepal lood Corporation has a management coinmittee in 

each district to allocate grain allotien ts. Coupons are issued which 

entitle bearers to a given quantity of grain. A 1982 stuily revealed that, 

24 to 33 percent, of NFC grain (listribut ed was sold to tlie arnuy and 

other government officials. Itr also indicated that, most of what was 

sold to the general pl)lic went to rich households witn very little 

reacluhig the poor (APIROSC 1982). Other facts make the food 
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distribution process onerous. A significant proportion of the graindistributed is purchased by the affluent for resale to poor people, to be
distilled into liquor, or for export to Tibet. Most of the grain
purchased and distributed by the NIC is rice, alti''ugh wheat and
maize have higher calorie and protein availability per dollar of NFCexpenditure. Virtually all facets of tile NFC activities work to thebetterment of a favored few and do not significantly help tile poor. 

V. NUTRITION, CROP TECIINOLOGY AND TIE 
ROLE OF LIVESTOCK IN TiHE'C TERAI 

We have seen that the performance of agriculture in the Nepaleseterai will be pivotal to the nation's success in reaching objectives of
economic growth and adequacy of food sUt)l)ly. This region has anexcellent natural resource base and consi(leral)le potential for increased 
food production. Farms are larger than in the hills, transportation
irrigation systems are 

and 
better developed, and fertilizer and high-yielding

seed varieties are increasingly available. The extension service is better
estal)lished in the terai than in other parts of Nepal. These factors
indicate considerable opportunities for increasing the yields of most 
crops. There is all agricultural research station at, lampur in) theChitwan Valley which is conducting applied research on a variety of crops including forages and fodder trees. Research at this station isalso ill progress which will improve strains of buffalo, cattle and goats.

There is one (isquieting factor relative to the terai-rapid
population growth. A recent, study based on in-depth surveys of twohill and two terai districts found that population of the terai isgrowing at annualan rate of nearly 4.3 percent while the population
growth rate in the hill districts was only 2.1 percent (Karki 1988). TheAifferential population growth rates are due in large measure to 
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migration of families from the hills to tile more land-abundant terai. 

The study found that differentials in the man/land ratio between the 

hills and the terai are closing. The terai may experience extreme 

population pressure within the decade of the 1990s. 

We are fortunate to be able to compare and integrate findings 

from three studies recently conducted in the tcrai. One study examines 

the nutritional status of terai children (l3handari 1R9q). The second 

study contrasted the impact of agricultural technology in two terai 

villages: one of which has irrigation; the other does not (Thapa 1989). 

The third study determined (he potential of livestock enterprises to 

improve em)loyment and income on small farms of the terai 

(Tulachan 1989). 

A. Nutrition 

There is considerable evidence that the nutritional status of 

Nepalese children and adults is poor. It, would be reasonable to expect 

lhat because of better food availability and higher income levels the 

nutritional status of children in the terai would be better than il other 

regions of Nepal. I( would then follow that if we examine the 

nutritional status of terai children and Find that they are suffering 

from protein calorie malhourishmintt (PCNI ), the problem would be 

more acute in othe, -eas of the country. 

In 1983, l1handari conducted a survey of clhildren in the C(li twan 

l)istrict, of the terai (13handari 1985). Anthropoitetric measurements, 

including height, weight, and upper arii circumference, were taken for 

358 children to determine their nutritional status. The central focus of 

lie study -',as to determine the level of )roteincalorie malnourishment 

in children under six anl to identify the determinants of I)CM in 

children of the terai. This study used the Goitez, Waterlow and upper 

arin circumference indices to determine the degree of malnourishiment. 
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BIhandari's findings suggest that the prevalence of protein caloric
ialnourisliment' amongst children under six years of age in the study

villages was very high, ranging from 60 85to percent depending on
which standard was used. Ten percent of the children suffer from third 
degree malnutrition, 4 an aout, fiveb percent, stiffer from concurrent 
stunting and wasting. 

fables 3 and 1 summarize findings from 3liandari's study. The
study found a weak relationship between nutritional status of children 
an(l selected socio-economic characteristics of the hou.;eholds in which 
they live. )ata front Table 3 in(dicate that the general nutritional 
status of lower caste children is somewhat better than that of higher
caste children. Several factors may ex)lain this iliexpected finding.
First, it. is )ossible that a larger nmiber of low- castti children that 
woul(d have been c!assified as severely malnoiurished have died, Ihereby
lowering their ni)er in the saiiph). ,Secoi(lly, the children of low
caste households may lae a more 1?nutritions diet including barley,
millet and maize as opposcl to polished rice constimed )Ibyhigher-caste
families. Children of low-ca.te fGmilies may eat a greater variety of
foods including eggs, poulrm pork amid kiffalo imeat than the childreni 
of high-caste Bralmins. I.shetry clhilreni seem haveto the poorest
nulritioial status, (vei Itliugl this is the second highest, mste. 
Findings indicate that "litri children are )etter off than other low
caste children. This again may be due to a more varied diet and
 
possibly resislance to mialaria. 'l'.ibe 'I presents tie relationshlip
betweeni P.M and the size of land holdings. The findings indicate a
weak relationship between tle size of land holdings and mltritional 
status of children. It, is interesting to note that the children of families 

4 Th ird degree mahourishment. is ,--;ent, whenmea.surrniets a child'sare below 60 percent, of tie National Center for Health
Statistic Stamdard. 
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TABLE 3. PERCENT OF CHILDREN UNDER FIVE
 
WHO ARE MALNOURISHED RELATED TO
 
CASTE, CHITWAN DISTRICT, NEPAL 1985
 

t 
Gomez Classilication

1st 2nd 3rd 
Caste N Normal Degree Degree Degree 

Brahmin (Y) 15.2 34.3 43.4 7.1 
Kshetry 68 10.3 35.3 44.1 10.3 

Gurung/Magar 31 19.4 22.6 38.7 19.4 
Tharu 24 16.7 45.8 37.5 00.0 
Bote 32 12.5 31.3 43.8 12.5 
Othcrs 45 15.6 33.3 40.0 11.1 

Lower Caste 3 59 16.9 44.1 27.1 11.9 

Total 358 14.8 35.5 39.7 10.1 

Waterlow Classilication
2 

Stunted/ 
Caste N Normal Stunted Wasted Wasted 

Brahmin 9X) 45.5 40.4 8.1 6.1 
Kshctry 68 33.8 54.4 7.4 4.4 

Gurung/Magar 31 22.6 (.5 12.9 0.0 
Tharu 24 62.5 29.2 8.3 0.0 
Bote 32 21.9 53.6 15.6 9.4 
Others 45 40.0 28.1 22.2 8.9 

Lower Caste 3 59 49.2 28.9 13.6 1.7 

Total 358 40.3 43.3 11.7 4.7 

First degree = 75-891," of National Center for IIcalh Statistic Standard. 

Second dcgree = 6-74.91% of National Center for Htealth Statistic
 
Standard.
 

Third dcgrce =below 60%of National Center for Health Statistic
 
Standard. 

2Stunting below X)% height for age. Wasting below 85% weight for height. 
3Includcs nontonchables. 

Source: Bhandari 1985, p. 13. 
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"'ABLE4. PERCENT OF CHILDREN UNDER FIVEWHO ARE MALNOURISHED RELATED TOFARM SIZE AND NON-FARM ACTIVITIESCHITWAN DISTRICT, NEPAL 1985 

Category: Head 
of Household 3 

Landlcss 
Ncarlandlcss 
Marginal Farmcr 
Small Farmer 
Large Farmer 
Craft Worker 

Total 

Category: leadof Ilousehol d 

Landless 

Ncarlandless 

Marginal Farmer 
Small Farmer 
Large Farmer 
Craft Workcr 

Total 

(;orez Classification] 

1st 2ndN 3rdNormal Degree Degree De ree 
68 14.7 33.9 35.385 16.215.3 35.3 41.294 8.212.8 37.2 40.472 9.616.7 33.3 44.417 5.611.8 47.1 29.4 11.813 15.4 30.8 46.2 7.7 

358 14.8 35.5 39.7 10.1 

Waterlow CIaSsineCation 2 

N Normal Stunted Wasted 
Stted/ 
Wasted 

8 
85 
94 
72 
17 
13 

29.4 
37.6 
41.5 
48.6 
52.9 
46.2 

47.1 
47.1 
45.7 
38.9 
17.6 
46.2 

16.2 
11.8 
9.6 
8.3 

23.5 
0.0 

7.4 
3.5 
3.2 
4.2 
5.9 
7.7 

358 40.2 43.3 11.7 4.7 

First degree = 

Second degree 

75-89% of National Center for Icalhh Statistic Standard.
60-.74.9% of National ('Center for I lcalth Statistic
Standard.Third degree = elow 6(1% of National Center for I lcalth Statistic
Standard.Stunting below 'N%, height for age. Wasting below 85% weight for height.Near landless = 0.1 - 0(.6 bigha; Marginal = 0.6 1.54 - 4.0 bigha; Large 1.5 bigha; Small
more than 4 bigha (one higha 
 = .68 hectares). 

Source: 13handari 1985, p. 12. 
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with small land holdings appear to be somewhat better off than either 

children of the land less or the larger land holders. There are several 

possible explanations for this finidi ng. It, is likely that caste and size of 

lnd holdings are related, thereby confounding interpretation of tie 

results. Iligher-caste families might, be expected to have larger land 

holdings. A positive impact, of higher income associated with more 

arable land may be offset by lhe nutritional implications of caste

related dietary restrictions. It is also possible that households with 

larger land holdings sell ithigher proportion of their home production 

for cash and use tire pro(ce(s to buy back less nutritious foods. 

The amiomt of' time womren spend in,food preparation and child 

care is an impj)ortam t dleteruminanit of the nutritional status of children. 

\Voinerr of Ilhd less households may be expecte d to work away from 

he home, leavinrg child care to older chil(drem, grandmothers, or 

neighbors. IlI addition, tire pressure to earn inicomrie mray cause landless 

wonien to shorter tlie dluration of breast Feeding. Ilavinug eveii a small 

amoiunit of laId )rovides household security which leads to a reluctioii 

ini the need hor off-fairm earnings by womn. 'l'hrerefore, the availability 

of eveni a very small parcel of laud can contribute to better nutrition 

for chihlren hy l)roviding food, better child care andl a longer period of 

breast rl'edinrg. 

'lhere are m of adlitional why hCNI iiiaya bml)er reasons not be 

closely correlated with socio-economic status. In lhis saml)e of 

households, there m y be too little variability ini socio-ecouonic status 

for the results to show up ini statistical analysis. The use of w ater 

conttminatedl by b)acteria, virus arid parasites is the main cause of 

dvsentery ard diarrhea. Tlhe ini(cidenrce of morbidity from these diseases 

is high anrd clearly contributes to high incidence of I)CNl as does tile 

prevalence of malaria, hook worm, rounrd worm and intlestinal 
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parasites. Childreni of '1II castes and e('oi st ratta are ljol lyexposed to t hIese healt!, co i(liliols which ih!)ortan ly effect grow l . 

It seeis aj)parent. that thlie Iitritiomill status of clildren ill the
terai is very poor. The (atadoes not preset, (efillitive evidence 
concerning how this mialnonrrishmeit iay he, lessened through
improved a.';il;l)ility of food; however, it does )rovide u1switi sorile
insights to suggest that increased agricultural production, availablily
of jol)s anihd improved income (listri1mtiuiav Iri, helpful. Tylle
following two sfctiouis of this lehire will discuss ho,,v agricultural 
technology influences Ihe level anld equity of income I)etween
hotlsviolls differing amounts of lalt(I,wit h ;ui(l he role of livestock am 
a d(et eruuinanl of household incomne ald ,'iullloyuueut. 

H. Agricuilttnral T,clinology,. [atr Iicomeie 
E'lliplo',vi 'll It ll I"(l1 .,. 

lII reclnt years, th e .'al se ' ,l )Mlll,,I haslleen dl;aractvrize( by
shggish growth iin (;I)1'I. ,'idpr,';a i um,i 'llll(I t ,(lj extreme 
i10y1it y in ilicoue (list riilu ilu. Sinct anrI uligact i\'lies will doiuimale 
lie Nepahl,.., 1,00,o i i jyrlliigt11"h '.,'ali h fture, Ill, agric tih iral 

sector mirst 
pl;y a pivolal m I oc' ,c uii liIl, are Io iul)roJve. 
NEpal is ; t llioll Wilh xry liuiteul land resoiurcs: onseq elil hy, if tlle 
agriculturial seclor i.- to b, aui tigil' of growlh, imiipr,,,'llel ts will 
hM v Ilo( ,ilE';is the resiult of' iII(rva-l l Ianpro(uct'ivilv. 

h I Ts7,. t lliapa i t l tm l ;a t d '-i sll ,ly i tihe terai t(o
ahs(rerlali how iicreas.,ule. (d, agriculur l lehol y affects fturm 
income, 
agricull ral etmplhoynt he;tndl tI E(uitY (If ilcolme 
(lisIrilnuliion (Thapa 1989). Ile sihcle two villages which were simuiilar 
iii teris of size, (lhuiic coliposition atid access 
 to Iuon-farun
 
euiployment op)portlilties. 'Ihem Village of Ananilalln has a well
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maintained irrigation system and a high proportion of farmers are 

using improved varieties of seeds and clemical fertilizer. In contrast, 

Raniapur (foes not have an irrigation system and has been by-passed 

by agricultuial technology. 

Average farm size in the two villages was very similar; however, 

average farm income in Anandban was approximately 76 percent 

higher than itt Ramapur. There were two primary reasons for the 

income differentials. First, rice yields and income were coisiderably 

higher in Anan(ll)an; and secondly, income from non1-rice crops was 

more than three times h;gher in Anandban tIan in Hamapur. The 

remarkable (liffereoice in farm incone froii crops other than rice was 

due to tie fact, .!hat, the availability of irrigation allowed Anandban 

farmers to produce wheat, pulses, mustard and several other crops 

during the dry season. 

There was considerable income iniequality in both villages, This 

inteuality was associated with a very skewed ipattern of land holdings. 

Significantly the income inequalily was greater in Anandban (tie 

favored village) than in RIamapur. It would appear that whl 

I(,hio(hogy is ahloptel, greater inequality in income from rice occurs. 

The incoen, from non-rice crops had a !endency to lessen income 

inequality, but this force was insufficient to offse't the greater disl)arity 

c;,usc(l by changes in iicome from rice. 

'Tlie results indicate that wit h tlie advent, of agricultural 

technology, a higher share of total income goes to land and 

management while a smaller share of total income goes to labor. W( 

must be careful in interl)reting these results. Modern technology 

generates a higher demand for labor--particularly in crop (.are 

activities such as weeding and handlling irrigation water; cose(eitly 

the absolute income earnel by labor in Anandlban was higher thian for 
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Ramapur, but labor's share of the income in Anandban was lower. It 
would be reasonable to presume that a higher demand for labor, both 
family and hired, in Anandban woul push ip wage rates. There was 
an unexpected finding! Wage rates in the two villages were nearly 
identical, suggesting that there was migration of labor to the favored 
village in order to take advantage of improved job opportunities. The 
research also determined t hat t ractor mechanization of land 
preparation and hauling greatly lowered the labor requirements per 
hectare of cultivated land. 

As incomes rose in Anan(ban the proportion of total labor 
supplied by tihe farmer and his family declined, suggesting that 
molern technology creates a desire for leisure. Labor opportunities for 
the landless and near lani!ess may be increased by modern crop 

iclinology. 

In the Nepalese terai, there are two broad types of tenancy 
relationships: cash rent and slar-cropping. For most cropof lieferai, 

share rental arrangemnits 
 are illegal, although tle praclice is still 
widely followed. (Cash rentals are fixed by witilaw rates varying 

according to lanl ojialit,. fixedThe rental r;tes were pill iH place

prior to widespreal 
 adoption of' techiology mid have remained 
esseltially iinclialuged. \Vln agricultural technology increased yields 
he position ifcash renters improved markedly. They still pay the 

saute level rent, earnof but a considerably higher inconit froill 
implroved yields. Hetal rates are oflen fixed for the rice crop only bit 
tenants have the right, to use lie land throtghoti the year. \Vith lhe 
advent of irrigation, tle possibility (ofusing the land for dry season 
crops has further increased the incomie of cash re'itirs.
 

Arlificially 
 low rents calt have a significant impact oil equily and 
lhe effic:ency of production. Even when a large farmer has more laind 
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than can be farmed using his family labor, lie may be reluctant. to rent 

out if rental rates are kept at a level below that implied by potential 

yields. The owner will at tempt to work the land using family labor. 

The result may be that the land is used at a low level of intensity. 

The practice of withdrawing land for rent may also preclude the 

landless from becoming cash renters. Fixed cash rents can also lead to 

miti-stage landlordism. Under this arrangement, the first tenant 

would rent at a low fixed rate and then re-rent to a secondary t.enani t. 

This pract ice has proven to be very exploitive in other 

countries- notably tire lhilippines. 

Thapa's research leads to three main conclusions: (a) modern 

crop technology leads to a considerably higher income per household 

al per hectare; (b) adoptioi of new technology creates increased 

emuployment I)arlicularly for landless laborers and family members of 

renters: (c) moderni teclhuology has the poteitial of exacerbatiig the 

inequality of income (listribut ion. 

These results imply that policy makers consider the issue of 

increa.sing agricultural pro(dluct ivity from several perspectives. To the 

extent that food pro(liction and jobs are increased, the technology is 

good": however, it must be determined if it ispossible to obtain these 

gains without worsenig inicome (list ribution. 

Nepal initiated a Iaml reform law in 196.1; however, this reformn 

has not, had tile desi, ed effect of lessening inequality in land holdings. 

Provisions of the law focussed primnuarily on abuses in tenancy 

relationiships aid the law itself left many loopholes which enabled 

large land owners to evade its iitnt. The law stated that inthe t(rai 

lhe upper limitr oin land holdings would I)e18 hectares per family, 

while ilthe middle hills this limit would be four hiectares. A genierous 

interpretation as to what constitutes a family, placing the title of the 
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landl in the ialue of a relative and otlier techniques have been used to 
skirt, these ceilirigs. Oni tile )asis of Tla's stiidy, it cani be 
demonstrated tihat, a miucl Inver ceiling on lail hol(lings in the terai 
could be justified. Care must be taken illestablishing the Inirinlim. 
From a political staill)poil, it would not, be feasible to lower 
the
 
ceiling dramatically. 'l'lhe effect of increasing the laud ceiling on 
productivity is another ilportan, considhration. Ifthe ceiling is too 
low, tle farm will not be able to generate sufficient income to afford 
fertilizer, herbicides and high yielding seeds. Consequently, potential 
yields would not be realized.
 

Land taxes illNepal mverage 
 less than lree percelt of Ilie vali. 
of farui sales. There ispotenitial for land taxa which is gradlated ill 
accor(d with fari size. Proceeds from such a progressive tax coul be 
loaned to smiall farmers who wished to ('llarge lhe size oh' their 

hollinigs. 

It seems likely that fixed land reutal rates shoiuld l) a(jislel 
Ui)war(l to reflect thlieiincreasei )rodu(lctivity of ilie laid when iio(ern 
le'hilology is used. This woil(i ell(ollrige landlords to rent out ulore 
land andi~l increase the opporl uiiiil's of the landless to becoUie teniaits. 

A conparisoi of A niandhhan iilandlRainia)iir indicat es 
that (he

availability (if irrigation and 
miiodern technology (aill
leadh to great
 
disparity of income bet weenl villages. This isa;ii.nil)ortant (imiiensioi
 
of ile e(uiiy issue sllCn(e , ot (ll(onsidlere(lijiiy as
ilst only a within
'onnllliiity ipr(ldenm, bill 
 lsA bet ll-('ui-c
iiits irobleu as well. 

Currenily only about 21 
 iercenit 
 of tlie ('rop laud in Nepal has 
access to irrigation water. It would 
be ltelll)tinig to recoiiieild a 
greater allocation of research funds 
to Ihe inimprovemenut('i 
 of rainfed 
agriculture, since it.is unlikely t hat irrigation canl be nlia(e available to 
all comiiminiilities. Targetinig resea rch to railiifed areas would i.Ot be t
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cost, effective way of improving income distribution, and there would 

be a great sacrifice in production efficiency. 

A major conclusion of Thapa's study was that irrigation is the 

most important factor influencing the adoption of technology. I1MG 

must increase efforts to expand the area under irrigation. There is 

considerable potential for increasing yields and food production in 

Nepal through the use of larger amounts of fertilizer. Without 

irrigation, the risk associated with fertilizer usage is high and farmers 

are reluctant to invest precious capital in fertilizer which has, at. b.., 

an uncertain pay out. This reinforces the observation that added 

emphasis on irrigation is extremely important. Thapa concluded his 

doctoral dissertation with the stat ement: 

To sum up, a land refc.rin policy which encourages 
efficiency but discourages land concentration is needed to 
mitigate the adverse effects of new technology on income 
(istribution. A lower ceiling on landholding, progressive 
land tax, and deregulation of tenure contracts are some 
possible neasures which can lielp achieve tiis 
developn uen t and disseninat iotl of new technology 
through investment in irrigation infrastruch.re, greater 
eiliphas;s oi research and extension, and improvements 
in the input delivery system" ('l'hapa 1989, p. 245). 

C. The Role of Livestock in Terai Farming Systems 

We have seen that, IIMG has retrenched from its position of tile 

fifth five-year plan which called for the hills to concentrate on the 

)roduction of horticultural products and the terai to emphasize cereal 

grains. Interestingly, IlMG's shift. in policy emphasis has been only a 

halfway move away from the concept of coni)arative advantage. More 

recent plans have called for actions that, will increase grain production 

in the hills; however, very little at.tention has been given to tlie 

livestock sector in the terai. From the standpoint of technical 
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efficiency, resource endowments and even economic theory, it, may berational to continue to stress added grain output in the terai. 
Unfortunately, technical efficiency, differential resourceendowments and economic theory do not always provide the proper

blueprint for economic development. It is argued here that if by
economic development we mean sustained improvement in the income,
employment and nutrition of the people, livestock can, and must, be an integral part of the farming systems practiced on small farms in 
the terai. 

In 1987, Tulachan conducted an in-depth study to examine therole of livestock on small farms of the Nepalese terai (Tulachan 1989).lie tested two fundamental hypotheses. First, existing enterprise
combinations, which include livestock, are economically rational fromthe farmer's standpoint and that to specialize in grain production
would lower income, employment and the well-being of farm families. 
Secondly, he argued that increased forage production, coupled with
improved livestock -particu larly milking buffalo, would toadd
income, make better use of resources, and dampen seasonal swings infamily income. Tulachan asserted that on small farms, livestock could
combine underutilized resources such as rice, straw, weeds, grass

growing along 
 roadsides and paddy buns with surplus agricultural

labor to produce meat, 
 milk, much needed manure and draft power.
lie suggested that as population pressures in the terai continue toincrease and farms become smaller and imaller, livestock ,)ould

become a more important part of Ihe farming system.
 

In his study, Tulachan sampled 75 households in two villages ofthe Chitwan District of the terai. The lowland village (Kirangaj)
representative was 

of communities where the bulk of farm land waslowland "Khet" fields which could be irrigated while the upland 
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village (East, Rampur) represented conditions where the bulk of farm 

land was rainfed and where maize, millet, wheat and nitstard were 

more important components of the cropping system. In tile lowland 

village, Tharus were the dominant caste and Brahrnins a minority. In 

the up! ,',! were the majority caste.village, Brahiuins 

Tulacl ,nstratified his sample according to the amount of land 

owned or controlled by tile household. )etailed information on 

cropping pattern, yields, sales of agricultural products and( the 

allocation of labor was collected )yvisiting the sample farms regularly 

over a 12-month period. 

It was fonll(I that livestock are an extremely important 

component of tarms of all sizes in )oth villages. In the upland village 

livestock p)roducts constituted '17 percent. of the value of agricultural 

production while in tle lowland village livestock were 36 percent. of 

the value of agricultural production. 

For )Iirposes of aiialysis, this data was used to construct, a 

"typical or iepresentative farm for each of three land resource 

cat egories in tile upland and lowland villages. Farms classified as 

having ialow resource base were those with less than .68 of a bigha of 

land. 5 Medium size farms are those with 1.7 bigha of land and high 

resource farms those with an average of 3.2. 

Linear programmiing was used to delermine what would happen 

oji each of thiese six representative farms if they either: (a) specialicd 

cOmpletf 'l in cro) production; (b) set asid(e a part of their crop land 

to pro(uce forage crops which in turn would be fed to animals of the 

type foiund in the Chitwa i Valhvy; or (c) allocated a part of their crop 

land to produce forage which would be fed to improve breeds of 

milking buffalo. 

5 Orre hectare equals .68 of a bigha. 
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Table 5 summarizes 'Illlachlaii's fi1lilgs. The analysis indicat.es 
allthat on farms of three size categorivs ih hoIi the upland andlowland villages tile cuirrent pract ice of keeping livestock is

economically rational. In each case, shifting from present production
pat.terns to specialize in crop I)ro(hiction would lower net farm income. 
In addition there would be a reduihction in the use of family labor. 

If small resource farms in the upland village totally specialized in crop production, their income would drop by 56 percent or 2,116 
rupees and income on high resource farms in the upland village would 
fall by 4,512 rupees. Similar results call be observed for farms in the
lowland village, altbough the re(,dction in their income would besomiewhat less since cro) production cons!itutes a larger part of 
in coime. 

It will also be seen that if farmers devote a part of their crop
land to the )rodunction of forage which wouild 
feed for 

be used to provide more 
local buffalo, incoie would decline. If farms of the three

different size categories followed this prartice, their income wonuld
by an average of 2,500 

fall 
ru pees. This findi ng is particularly fu.efuIlsince

researchers at the local experimient station have identified forages
which would grow well during the dry period of winter when feed for
livestock is a limiting factor. 'I'le extenision service is ctncouiraging the

diversion 
of the land from maize, pulses anldimustard seed during the
winter months to allow for increas(ed forage prodliction. If Iis advice 
was followed, and farmers continued to use local breeds of buffalo, thestrategy would to a reductionlead inl farm incomie and tile use of
family labor. In addition, farmers woul d lose trust in tile
recommendation of the experiment station anld extension workers. Tleproblem is that local breeds of buffalo do not, have tile genetic
capacity to increase milk production even when provided with more 
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TABLE 5. THE CONTRIBUTIONS OF LIVESTOCK
 
TO INCOME AND EMPLOYMENT ON FARMS
 

IN UPLAND AND LOWLAND VILLAGES,
 
CHITWAN DISTRICT, 1987
 

Net income (Rs) 
Upland village farml: 

High (3.3 bighas) 
Medium (1.7 bighas) 
Low (0.7 bighas) 

Lowland village farms: 
High (3.3 bighas) 
Medium (1.7 bighas) 
Low (0.7 bighas) 

Employment
(person-days) 

Upland village farms:
High 

Household (own) 
Hired 

Medium 
Household (own) 
1lired 

Low 
Household (own) 
Hired 

Lowland village farms: 
High 

Household (own) 
Hired 

Medium 
Household (own) 
Hired 

Low 
Household (own) 
Hired 

Present
situation 

16,550 
8,694 
3,802 

22,079 
16,131 
4,637 

536 

140 


373 

74 


289 

4 


536 

357 


407 

211 


264 

44 


Crop
enterprise

only 

12,038 
5,734 
1,686 

18,033 
12,694 
3,793 

270 

138 


141 

79 


98 

6 


271 

357 


142 

211 


72 

45 


Local 
buffalo 

improved Improved
forage buffalo 

12,421 19,699 
6,251 12,790 
2,874 6,702 

19,392 27,045 
14,498 20,554 
4,172 8,020 

582 660
 
164 126
 

405 459
 
66 59
 

304 344
 
3 4
 

628 690
 
324 318
 

526 487
 
167 185
 

366 280
 
11 36
 

1one bigha equals 0.68 hectare.
 

Source: Tulachan 1989.
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and higher quality feed. In the two villages, milk yiels averaged ot y 

772 kilos per lactation. If land was diverted from crop )rodtiction to 

forage, there would )e only mode.st increases in milk ottl)t to about 

890 kilos. The added value of milk would be insufficient to offset, the 

decline in value of crop sales. 

It, appears that given the available breeds of milk buffalo, the 

)resent, practices of farniers are rational and they have approxinately 

the correct mix of crop and livestock enterprises. The third linear 

l)rogramnming analysis examine( the in plications of diverting land to 

lhe prodiction of forage which ill turn wotild be fed to improved 

breeds of milking buffalo. The sinall resource farm of the upland 

village provi(es an examle of the magnitude of tlhis change. Current 

inicome on tiis farin is 3,802 rupees with a family size of over six. This 

iiieans that families with a com)aral)le resot ce base are living it) 

abject l)overty. If forage production ol this representative farm was 

increase(l and if inl)rove(l breeds of milking buffalo were available, its 

net inicome would rise to 6,702 rupees- -a 76 )ercent improvement. 

In tie lowland village, the small size fartt had an average 

income of 1,637 rupees. If impro'd forage )ractices were ttsed on this 

farm, conpled with better animals, its income would rise to 8,020 

rupees. hit lhe upland village, the low resource farm w.sild increase the 

use of family labor from 289 person days per year to 344 person lays 

if the improved livestock/forage )ract ice was followed. This farin 

would not, have to hire any a(l(litional labor, so the added income 

realized by adopting forage and imilproved buffaloes woul( be realizedI 

entirely from tie use of family labor and I a better crop) livestock mix. 

Art interesting point is that in all cases shifting itum forageto proved 

with more )roductive milking bIuffalo would increase family labor 

retuirements and lower the amount of hired labor. It. is part.icilarly 
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important for enterprise combinations to generate a demand for fainily 

labor. Labor on farnis of these small size categories is underuilized 

an(l there are no opportunities for off-farm employment to supplement, 

agricultu ral income. 

Most of the land diverted to forage production had been 

producing maize, lentil and mustard during the winter or dry season. 

Thddiversion would cause a decline in the production of tlese crops, 

and to lowered availability for home consumption and sales. The loss 

of grain production would be modest relative to the area of crop land 

diverted to forage, since an increase in the quantity of manure would 

lead to higher yields on existing crop land. 

There are several other positive features that would result from 

the production of added dry season forage and the use rf improved 

buffalo. (1) Milk is sold on a daily basis; consequently, the marked 

seasonality of income associated with crop production would be 

dampened. (2) The incidence of malnourishment, particularly PCM, is 

most severe in the monsoon season. At this time, labor requirements 

for farm work are at their peak. Women spend less time with their 

children, the incidence of disease and parasites is highest and food is in 

short supply since the new cereal crop is riot yet available. Increased 

em)hasis on livestock production could lessen peak labor requirements 

for both ien and women. (3) Nilk, butter and cheese are highly 

nutritious foods, and amongst the foods preferred by Brahmins and 

others of high caste. The availability of increased milk production 

could lead to improved nutritional statis of children in hirhi-castre 

families. (,4) In,-mne '-i these farms would not otl-y be higher, it would 

be niore stable year to Year. Most of the forage land would be taken 

from inaize, lentil and mustard grown during the dry season. Crop 

production in this period is erratic with uncertain rains and hail often 
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liiltiting Crop Iproduhctiol. EVidlncc in the ('i eVall inlicates 
that farmers o)t ai n "avcrage" niaize yields (hiring the winter period
oly two Oilt of five years; coilseq iult ly, a shift to inlcreas.vd elphasis 
on livestock products wonid considerably lessen year-to-year income 
variability. 

''iulaclian concludes "this study argues that Iast government. 
efforts and priorities of not providi ng adeq hale atteitio to livestock 
development in the Ierai were ;nalppropriate. This argument is 
supporte(d by tlie fact that despite high research expendituies on crop
production, specificallY paddy, r i,;;' °,d blt, l'. y;,-lsd of thc';c 
crops have been falling. This suggests that it would be rational t~o 
switch research efforts anid furids towards minor crops, forages al to 
lie livestock sector... The present land scarce-labor surplus sitiation is 

likely to worsen ill tile future because of poplilation growth ill the
terai. The considerable labor requirerments of livestock production
could make excellent, use of surplis household labor, particularly iii 
the slack labor periods of the crop production cycle. Ii addition, 
livestock converts unsalable form products such as crop by-prodiicts, 
natural herbage aid other farm wastes int~o highly nutritious animal 
iroducts. Milk and meat have a high income clast'icity and it, can beexlected that demand for these products will iicrease rapidly" 
(''ulachau 1989, p. 245). 

VI. SUMMARY AND CONCLUSIONS
 
Nepal is a 
 small landlocked nation with virtually no natural 

resources other than its industrious people, a limited amount of 
agr-icultural land aiid the hoteC tial to produce a significant quantity of 
hyidroelht ric power. It. is o(e of the least intlustrializedl nations ill the 
world arid currenty more than 90 percent, of Nepalese houselolds 
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depend directly on agriculture for tlicir livelihood. If this limalayan 

kingdom is Io emerge from poverty, unemployment and maliour

ishme, the agricultural sector will have to shoulder the burden of 

sustained economic development 

The performance of the agricultural sector has not, been stellar in 

recent years. Over the past decade the Nepalese pollation has been 

growing at anannual rate of 2.6 percent while production of cereal 

grains has increased at. less than one percent per annumi. Agriculture's 

coitrilbtion to foreign exchange earnings has fallen from 70 percent in 

Ire late 1960s to under .10 percent at present. 

Each of Nepal's last four Five-year plans has stressed tie 

importance of agriculture and has laid out a blueprint to show how 

agricultural prodl|ctior could be increased. Unfortuinately, Ilis 

Majesty's (overnmient has riot allocated resources to the agriculttiral 

sector commensurate with Ithe role it must play in the developmenit. 

process. (overnment, allocations to agriculture airount to less than 

$2.110 per capita, aid of this meager amoiit, less than 10 percent has 

betri earmarked for agriciltural research. Nepal is one of tie most 

densely populated agricultural countries in the world, with only 0.16 

hectare of arable land available for each member of the population. It 

is therefore imperative that funding in research be directed to 

increasing tie productivity of land and making better use of 

unemloyed farm labor. Enlarging tie area under irrigation, greater 

use of high yielding varieties of cereal grains, and higher applications 

of agricultural chemicals are the principal techniques available to 

improve yields. 

It has been arguied in this lecture that increased emphasis must 

be given to expanding tie area irrigated. It. is imprudent to expect 

that rain fed fields, which depend on an erratic an(d uncertain monsoon, 
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can produce adequate quantities of agricultural output
sim ultanieoiisly improve 

to 
the nutritional status of tile people, provide 

raw materials for industry and generate precious foreign exchange.
Irrigation not only allows for double and triple cropping of farm land,
but it also re(huces the risk associated with investolents in fertilizer. 

Perhaps the most dist.ressirg single measure of the failure ofNepal's food system is the nutritional status of its children. Recent 
surveys indicate that from 60 to 80 percent of t.erai children under six
suffer from moderate to severe protein-calorie malnourishment, andten percent from third degree maimourishment. Over five percent of
the cliildren surveyed exhibited conculrrent. stunting and wasting.
There does not seem to be any consistent relationship between thecaste or socio-economic status of a household and the nutritional 
stalus of children in that household. This points to the fact, that
protein calorie iialnoiirishiment is, inl part, due to diseases and 
parasites. If the nutritioial status of children is to be enhanced, effortsmust be made to improve sanitation and the availability of potable
water while simultaneously working on tle food side of the nutritional 
equat ioi. 

Economics has been referred to as the dismal science. As I thinkback over the preceding pages, it. would seem that this lecture does
nothing to alter t hat. assessment, of tle profession. I have pointed out.
,hat Nepal has a sluggish growth in GI)P, declining yields of the
major cereal grains, poverty, tiiemploymcnt aid malnourishment. The
suggested remedies may be viewed as politically infeasible or beyond
what is reasonable to expect given available funds and trained
personnel. The question then arises-can aii applied economist make 
summary observations which provide other than bleaka forecast for
the future? I believe tire answer to this question is yes! With carefully 
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chosen targets of opportunity, political will and careful planning, the 

agricultu ral sector can make a positive cont rilition to the economic 

developiment of Nepal during the decade of the 1990s. 

Ilis Majesty's GCevernnrent call adopt, a systemi of guaranteed 

price supports for grains which woul serve as an incentive to 

encourage tlihe use of irodern inputs and reverse tihe decline ini yields. 

''le Nepal Food ('orporation coul buy sufficie,' quatities of maize, 

millet and barley to insure that tIhe farm-level prices of these grains 

was supported at/or ahove guraranteed levels. The grain thus acquired 

could e distiributed at conces:.ioial prices to ncedy families in the 

middle hills and mountains. If fi rids currently being tised to purchase 

and redistrilte rice were alh,cated to the acquisition of these less

costly grains, tire Nepal Food ( 'orporat ion could (listribrte a 

conrsidcrably larger quant ity of grain wit Ih tire same budget out lay. At, 

no extra cost, the food subsidy programi cold be operated! ini such a 

way that it would inmprove the nutritional status of puoor people rather 

than being used as a largesse for governmenit emlployees and ihe 

afflient.
 

A revitalized land reform could increase prodliictivily oi large 

farns ini the terai; therehby, increasing total grain produictiori. Lowering 

tie ceiling onl farm holdings in tire terai from 18 iectares to 10 

hectares would lead to increased Iproductivity. IRecipielt.s of tIe 

redistributed land would farmr it more intensively t han telailnls 

operating the land through an arrangenuit of low fixed cash rentals. 

hedistribt ion of land, coupled wit h improved availability of irrigat ion 

and rIiodern technology could also increase labor requirements by as 

mich las 310 lercent. 

Research concerning the productivity and marketing of minor 

crops--particularly fruits aid vegetables--coul increase the output of 
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these high-value products o meet the demands of the urban market 

and tourists. Livestock, paruicularly milking buffalo, can provide 

opportunities for small farmers with underutilized family labor to 

increase their income. The research reviewed here suggests that the 

number and productivity of milking buffalo on small farms could be 

in(reased 1)y diverting a small amount of dry-season crop land to the 

production of improved forages. If this forage was fed to improved 

breeds of milking buffalo, the resulting increa: in milk production 

couldI expand the net income of farms with approximately one hectare 

of crop land by more than 75 percent. Increase(l production of milk, 

meat, mannre and draft power would not, only increase farm imcome, 

it would reduce seasonal and year-to-year fuictuations in income, 

create additional employment and improve the nutritional statuis of 

child ren. 

Yes, the discipline of economics is )robal)ly predestined to be 

dismal--the futnre of Nepalese agriculture is not! 
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