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FOREWORD 

If agriculture is to play a major role in 
economic development, the productivity of 
the factors of production used in agriculture 
(land, labor, and capital) must be increased, 
Because of the limited land base, the devel-
opment of new technologies by tneans of 
agricultural research is essential to achiev-
ing these productivity increases. Ram Yadav's 
analysis of Nepal's agricultural research sys. 
tern shows dramatically that only a strong 
national research system can effectively 
adopt or adapt such technologies from the 
research of other countries. 

In the period analyzed in this Study, the 
government of Nepal and the foreign as 
sistance conimunity spent large sort on 
regional developnent programs and agricuil 
tural extension. In the developing world 
generally, and neighbcring countries in par-
ticular, new agricultural technologies were 
developed and successfully applied, raising
both aggregate growth rates in agriculture 
and aggregate yields of crops. But iiiNepal, 
compared to much of the rest of the world, 
yield increases were slight and it niany 
cases even negative. During this rimet, 
neither the government of Nepal nor the 
foreign assistane donors were attempting 
to develop a research system comparable to 
the systems developed decades earlier in 
other Asian countries. 

The same inattention to agricultural r(
search atid the concomitant poor growth 
are apparent in the countries of Sub-Saharan 
Africa. Thus it is instructive to examine this 
Asian case in detail, not only for the dircct 
lessons to Nepal, but also for the oppor 
tunities it offers for comparative analysis. 

The interest of the International Food 
Policy Research Institute (IFPRI) in thc is
sues raised by the case study of Nepal de-
rives not only from our broad concerns with 

the role of agriculture in economic develop
ment (development strategy), but also from 
the point of view of optimal technology 
development policy. What isthe relative 
emphasis needed on research--with what 
assUmptions about how research resources 
can be made productive? 

IFPRI has recently completed a case 
study of Nigeria as 'well as this one on Nepal.
Comparaiiye analyses of several African 
countries are in progress, and an integrative 
analysis will be prepared relating these 
analyses more broadly to teclology policy. 

For now, Ram Yadav's analysis suggests 
thie need for a miuch higher level of budge
tary support to agricultural research than 
has been the case in Nepal, a much larger
training effort sustained for many years to 
provide the Ph.D. leadership essential to 
good research and to linking with other na
tional and international systems, an effec
tive overall coordinatingaid priority-setting 
council for agricultural research, and an in
centive system that fosters stability of per
son nel and continui y of research. A !arge 
nMniher of detailed recomnendatiotis also 
emerge from this analysis.

We are grateful! to the International De
velopment Research Centre (IDRC} for 
sponsoring Rari Yadav at I:PRI under an 
IDRC Professional Development Award 
that enabled the completion of this report; 
to Ram Yadav; and to the nternational Cen
tre for Integrated Mountain Development 
(ICIMOD), where he is now deputy direc
tor, for his time to accomplish this valuable 
research at IFPRI. 

John W. Mellr
 

Washington, D.C. 
September 1987 
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I 
SUMMARY 

Agriculture, which is The predominant 
sector of Nepal's economy, provides the 
major source of live!ihood to 94 percent of 
the population and therefore muct take the 
lead in Nepal's development. Accordingly, 
the agricultural sector received high priority 
for resource allocation in the three five-year 
plans between 1970 and 1985. Neverthe-
less, the achievements in agriculture have 
remained behind the targets in all develop 
ment plans. Agricultural productivity has 
remained stagnant in most crops and has 
declined in maize and millet. From 1970/ 
71 to 1980/8 1, gross foodgrain production 
increased at an annual rate of less than I 
percent, while the poptulation increased at 
about 2.7 pcrcent. This discrepancy re. 
suited in a decline in the per capita net 
foodgrain productior, from 185 kilograms in 
I970/71 to 100 kilograms in 1080/81. 
Production and productivity declined much 
taster in the hills and mountains Than in the 
more fertile Tarai plain during tnis period, 

The decomposition of agricultural growth 
trends carried out in this stud, indicates 
that increase of cropped area is the donin-
ating factor in the growth of agricultural 
output. Overdll, productivity decreased be-
tween 196 i1/62 and 1080/8! , although it 
improved in the second half of that period, 
probably because of adoption of improved 
technology. In the same 20-year period, 
most cash crops showed greater production 
increases than did cereal crops. Although 
traditionally a food-exporting country, Nepal 
is on the v.rge of importing foodgrains to 
feed its rapidly growing population. 

The objective:; of this siudy include an 
assessment of national poliy in Nepal to-
ward improving agricultural technology, 
and an analysis of the institution? factois 
that affect agricultural proruction The 
study is primarily based on secondary data 
and official documents that enabled ar. ex-
amination of the trcnds in agricultural pro-
ductior and productivity ond of the resource 

allocation patterns from 1970/71 to 1980/
81. In addition, 120 researchers at various 
levels were interviewed to learn their views 
regarding their status, authority, responsi
biiity, performance, evaluation, salary, pro
motion rules, training needs, guidance and 
supervision, and research facilities. 

In terms of financial resource allocation, 
tile share of expenditure for tile agricultural 
sector (which comprises agriculture, irriga
tion, forestry, land reform, and cadastral sur
vey) increased over several five-year plans. 
H-towever, the growth rate of the budget for 
the agriculture component alone was lower 
than that fr 'ather components of the agri
cultural sector. The real expenditure in agri
cultural research from 1970/71 to 1980/ 
8 1 increased at about 4 percent annually, 
compared with 7 percent in agricultural 
extension and 14 percent in agricultural 
support services and other programs. The 
share of agricultural research expenditure 
as a percentage of agricultural GDP remained 
almost con-tant at around 0.22 percent dur
ing that period. 

The low priority accorded to agricultural 
research is reflected in the substantial de
dine of agricultural research expenditure 
as a proportion of the agriculture budget 
(from 32 percent in 1970/7 1to 14 percent 
in 1980/81 ). The proposed research expen
diture for the Sixth Five-Year Plan (1980
85) showed a further decline to only 8 per
cent. Also, the money spent and manpower 
engaged in the disciplinary and commodity 
sections, research stations and farms, and 
commodity research programs were not all 
utilized for real research purposes. The 
three-year (1978/79- 1980/8 I) average of 
the total research budget expenditure was 
about Rs 35.4 million, whereas the expen
diturc on actual research work was esti
mated to be only Rs 12.5 million, about 35 
percent of the total. The remaining 65 per
cent was used for such nonresearch activ
ities as producing and distributing improved 
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seeds, plants, livestock, and fingerlings on 
farms; providing training to local farmers 
and extension workers; and providing tech-
nical assistance to farmers. On this basis, 
research investments represent only 0.1 
percent of agricultural GDP in Nepal. 

Of the total estimated actual research 
expenditure between 170/71i aniI QS0 
81, crop research constituted about 70 per 
cent and 30 percent was directed to live 
stock (7 percent), horticulture I) percCnt, 
and others (IH percnt) consisting of fkh 
cries, food, socioccoonOnic studies, a-rnd 
agricultural inputs. In crop research, cereal 
grains accounted for about 80 percenl of 
research expenditure. [Tus, research activ 
ities were largely linted to foodgrains, par-
ticularly rice, wheat, and maize. lhe 1970s 
also witnessed relatively greater research 
emphasis on hill agriculture. [actor-oriiented 
research was alhost negligible ,.except in tie 
use of chemical lertilizer. Input researdl 
accounted for 2 percent of the estir.ited 
actual research expenditure. 

Presently, agricultural research is car 
ied out by four departments intihe Ministry 

of Agriculture and ny other inst itutionis out-
side the ministry. lvei in the I)eparnien 
of Agriculture, the technical sections and 
commodity research programs are not Lill 
ified. The unificaton of all agricultural re 
search activities would allow a single body 
to effectively plan, organize, manage, con-
trol, and evaluate agricultural research act iv 
itdes throughout the country. 

The eight commodity research progranri 
(rice, wheat, maize, potato, citrus, sugar 
cane, pulses, and oilseeds) are concerned 
with solving a specific problemn or develop 
ing a high-yieldingy variety without consid 
ering differences in the cropping patterns, 
resource endowments, or socioeconomic 
levels of farmers. Therefore, separate crop-
ping system or farming system research is 
initiated to test the suitability of such agri-
cultural technology iii the existing farming 
system, but this is not asatisfactory solution. 
If researchers in the commodity research 
programs were fully cognizant of the far-
ins systems, they could develop technologies 
to fit farmers' requirements. At present, an 
intermediary agency or dnit called the Farm-
ing System Research Division tests these 

technologies under actual farm conditions 
and commonly reports to the commodity 
research programs that their technologies 
are inadequate to meet farmers' needs. 

Re,esarchers cite low salary, absence of 
job descriptions, low accountability, and 
poor training, guidance, supervision, ind] 
evaluation as causes of low motivation. 
lheir productivity is affected by lack of 
lproper research plans and prograins, inad,
quate financial and administrative author
ity, lack of facilities for publication of re 
search results, poor libraries, temporary ap
pointients, and long delays in promotion. 
Improved nlatiagellent could provide the 
clear focus and direction that are needed to 
develop a strong and effective research sys 
telin. 

The project support approach of donors 
has not strengthened tie overall agricultural 
research system ill N,-pal, though it has Lill
(*)uhtedlV contribUted to training research
ers ant' builditng physical infra..tructure in 
some lcComponetis of agricultural re.,earch. 
l[his appruach has distort,, priorities encd 
given rise to conflict between p1ojec: and 
nonproject research staff because of differ
ences in opportunities aiid privileges pro
vided through the projects. To avoid these 
probe ims, a compret nsive lplain of agricul
lrural research is required. Doniors invited 
to Suppoli such a plan could aid in strength 
ening i;nid balancing the development of -e
search. Currently, 32 foreign-aided projects 
su pported by 13 different donors are in op
eration. 

The research contact arid collaboration 
of national research agencies with external 
research systems are extremely limited; 
such collaboration with neighboring coun
tries isparticularly low. Increased collabora
tion with the international research centers 
vould be valuable. Since agricultural re
search is not given high priority and the 
capability of the system is low, there is little 
incentive to pursue collaboration. Nepal 
cannot afford to build and sustain a large, 
expensive agricultural research system and 
muist rely greatly on technology front cther 
fat ioanl and international research systems. 
However, borrowing technology require3 a 
certain minimum level of national research 
capability to carry out necessary adaptive 

10 



research. Also, to collaborate effectively, 
Nepal's research capability needs to be ex-
panded so that interaction with counterpart 
scientists in collaborating institutions be-
comes possible. 

Another important consideration for 
strengthening agricultural research is the 
level of training required for agricultural re 
searchers. The M.S. degree should be the 
minimum qualification for research sc~en-
tists. Of the 400 re:;earchers engaged in 
agricultural research in Nepal, more than 
half have only und rgraduate training and 
only 14 have Pi.I). degrees. To meet the 
national training requirements of ,nM.S. 
degree inldifferent fields of agr'iculuIc and 
animal science, the Institute of AgriCulture 
and Animal Science at larplur could be 
strengthened and developed into an agricul-

tural university within the next 7 to 10 
years. Doctoral training may have to be ac
complished outside the country for quite 
some time. A research manpower develop
ment program is needed, with M.S. and 
Ph.D. training given high priority. 

A high turnover of people at senior ex
ecutive. planning, and policy levels indicates 
lack of continuity and commitment in imple
menting policies and plans. Simplification of 
budgetary procedures would be beneficial, 
as would delegation of financial and adminis
tratie authority to operational levels. Estab
lishing a high national priority for research, 
unifying all agricultural research activities 
under allautonomous body, and improving
the motivation of researchers thirough better 
personnel policies are the keys to a produc
tive research system in Nepal. 
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2 
INTRODUCTION 

Nepal is a small Himalayan kingdom and 
one of the world's poorest nations, land-
locked between China and India in an area 
of 147,482 square kilometers with a popi 
lation of approximately I0million. It is one 
of the least developed COIFIntries, wi h an 
estimated per capita (;[)P in IP)82 of about 
U.S. SI 40. 

The physical features of the country 
pose a serious constraint to its development. 
Nepal is divided n1to three physiographical 
belts: the Tarai (a plain that lies along the 
solithern border between 75 and 300 moe 
ters above sea level), a wide band of hills 
(between 300 and 3,000 meter:j, and the 
northern moouLIntainus (from 3,000 to 8,500 
meters). These three belts contain, respec 
lively, 23, 42, and i5percent of the total 
land area, arid 44, -18, and 8 peR"cent of the 
population. Approxiitately Ic. percent of 
the total land area is under cultivation, 42 
percent is under foresr, 12 percent is perma 
nent past i rela nd, I 5 percent is under per 
petual snow, and the remaining I5percent 
is wasteland.' The Tarai, which accounts 

for about 54 percerit of the country's total 


,
cultivated area, is the most fertile and is
called the "granary of Nepal." 

The considerable differences intclimate 
within Nepal are due primarily to tihe vari 
ation in altitude. The larai is subtropical, 
the hills are teMperate, and tiae mountains 
are alpine. These dramatic changes inclima-
tic conditions occur (over a northsoutlh dis 
lance of only 240 kilometers. 

Agriculture is the mainstay of the na-
lion's econotny, providing roughly 80 per-
cent of e mnployrit aii)( accountil, for 
about two-thirds of total (;[I)and 80 per-
cent of export arnlings. If genuine eco-
nomic development is to take place iii 

Nepal, Agriculturai PIro-ct,, Cruer,,S,rvi-r 
1980l.
 
2 Unless otherwise specified, urther references to"the 

mountain areas o!Nepal. 
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Nepal, it will have to be led and supported 
by growth in agriculture, which will provide 
a base in the form of wage goods and capital 
for the development of other sectors. 

In recent years, declining agricultural 
out put has been the most crucial concern 
of policyloakers an( administrators. Accord
ingly, enhancing agricultural production, 
particularly food crop production, has been 
thc central theme of a succession of annual 
agricultural development programs. All the 
agencies of the Ministry of Agriculture have 
been mobilized indirect Support of the pro
duction effort, and three different types of 
programs are launched each year. Thle In
tensive I rogralit provide, all integrated sup
ply of it/ptls sUch as extetnsion services, 
improved seeds, fertilizer, and credits to ir 
rigated land iti the Trai. The Pocket Pro 
grail turnislhes a coicentrated supply of in
I-1ts to potential pocket irrigation facilities 
in the hills ,!and i - Tarai. The Normal Pro
gra in ofter; encoouiage!rIellt illthe use of 
improved sceds iin partially irrigated areas 
or rainfed areas iii the hills and the Tarai. 

In addition to their regular work, senior 
officials from all government agriculture 
agencies, including tiie research division, 
are assigned responsibilities as district 
supervisors to supervise officials (prograii 
implenientors) already working at the field 
level. These senior officials are required to 
identify problems faced during the execo
lion of district agriculture programs arid to 
provide solutions on the spot, if possible, 
or to present the problems at the national 
level. Tbhus, already inadequate research re
sources are diverted from the development 
of viable modern technology, which is es 
sntial for long-term development ofagricul
ture, to augment the efforts of extension 

Lan'r.pt'eouc/sc h'an (1,85.2005 Ai'P SC.lYod jKathnandu: 

hills" agriculture"or "hill will include both the hill and 



services and input supply managen ent. 
The main thrust of these efforts has been 

on expanding ot .nsion services, conduct-
ing training pro-1,rams, arid making inputs 
and credit available to farmes;. Although 
these aspects are unquestionably important, 
their effectiveness is greatly dependent 
upon improved agricultural techitologies de 
veloped through a productive research sys 
tem. 

Agricultural research has been given in 
sufficient inpottance and does not have 
clear objectives and well defined strategies 
and pt ogrms The functions of agricultural 
research station.; and farns are ambIguurrt 
and change frequently. These researci sites 
also surfer front insufficient e(ulipnrent, fi 
nancial resources, and t rained personnel . 

A thorough reappraisa! is needed oi the 
role that research could b.' playing. Re'.g 
nition of research as the crucial sub:;ector 
is vital to solving Nepal's problm; of lider 
development. A comprehensive ,tudy to cx 
am1ine resouirce allocatiori in de1pth, to 
analyze the factors inhibiting dovelopruent 
of :I viablc and productivc research systemn, 
aInd lo I 'velop ' strategy for a longctrii 
agricultural reseCrchi sysieln aiirIed at st.s 
rained deveopmi,,nt of the 1aJricultiral see 
tor is long overdt.e. This study is designed 
to meet that need. 

First, the appropriateness o! national 
policies regarding the generation ind adop 
tion of improved agricultural technology is 
reviewed, and the perforuaice of the agicul 
rural sector is examined with particular en-
phasis on the foodgrain subsector. Second, 
a review is made of the resource allocation 
patterns to and within the agricultural sec 
tor in general, and ag-icultural research in 
particular. Financial and perscnrinel alloca 
tion patterns for agricutural research in the 
varied ecological regions are studied in de. 
tail: for example, the hills versus the Tarai; 

ent.'rprises such as crops, livestock, and 
horticulture; and factor-oriented research 
topics such as soil, water, land use, conser
vation, and inputs. The components of the 
expenditure budget in terms .f capital, staff 
salaries, and operational expenses for each 
subsector are also examlined. Third, the 
['istituoonal development of agricultural 
research is reviewed and the present orga

+nization and management ot research vis-
vis the research Lnvironment is examined. 
An analysis is made af research planning, 
implementation, monitoring, and ircen
ties as they influence research productivity. 
Fourth, a broad lhr~d strategy for a national 
research system i', '-iggestel,. Tiis strategy 
includes consideratin of research priorities, 
or,anizational s:Itrutres, staff develop
nent, alnd institutional liikages within a 
long-terni development perspective for the 
agricultural sector. 

The study is based primarily on secon
dary dala and official doctir;c:tnts concerning 
trends in agricultural production and pro
ductivity (yieldl) and resoarce allocation 
patterns fron N70/71 to 1980/181. In ad
dliton, 120 reseaichers were interviewed 

hboulr their working conditions arid recoin
mundaions for improving motivation in the 
research system. A brief description of the 
agricultural sector is provided. Agricultural 
policies, strategies, and performance during 
various five-year plans ae reviewed. Trends 
in agricultural Output, cropped area, prodic
tivity, arid inputs use frori 1Q60/bI to 
1080/81 are discussed. The history of agri
cultural research and the present organiza
tion, planning, monitoring, and evaluation 
pricesses are highlighted. Financial and 
manpower resource allocations are dis
cussed, as are research incentives and man
agement. Some concluding olhservatiors are 
made regarding agricultural research strate
gies, priorities, and structures. 

Asian Development Bank/Nepal, Nepal AgriculturalSector Strategy Study, vol. I (Kathmandu: ADB and Nepal 
Government Press_1082).
1These two terms iproductivity and yield) are used interchangeably throughout the report to mean output per 
unit of land. 
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3 
AGRICULTURAL PLAN, POLICY, AND 
PERFORMANCE-A fZEVIEW 

The development of a productive and 
sustainable agricultural research system in 
Nepal require., a full understanding ot the 
present agricultural systemn-its plan, pol-
icy, and performance. This chapter presents 
background information on landho!dings,
land distribution, firming pr,.:tices, plan
priorities, constraints, and policies. The per-
formance of agriculture in foodgrain and 
cash crops fron I070/71 to 1080/81 is 
discussed, and factor, contributing to in-
creased production are analyzed. 

Agricultural Background 

Nepalese agriculture is largely charac,
terized by a mixed farming system, heavily
dependent upon monsoon rainfall. Only i4 
percent of cultivated land is uinder irriga-
tion. In 1981, :he average size of holdings 
was estimated at I. 12 hectares por family
of --even persons. The physiographical fea
tumes of the country distinguish the hill agri-
cultu from that of tie Tarai. The per capita 
cultivated land is 0.12 hectare in the hills 
and 0.21 hectare in the Tarai. In the hills,
the average farm size is only 0.85 hectare 
compared with 1.47 hectares in the Tarit. 
Terraced cultivation is practiced in the hills, 
where most of the cultivated land is in the 
upland category, largely devoid of irrigation, 
and with soil that is very low in plant nti-
trients. In the Tarai, where some of the 
cultivated land is under irrigation and most 
of it is potentially irrigable, flatland and low-
land cultivation are practiced. The Tarai also 
has better physical and institutional infra-
structures than are found in the hills, 

Land distribution in Nepal is extremely
skewed. Approximately 50 iercent of house, 
holds have holdings oi less than one-half 
hectare, accounting for only 7 percent of 
the cultivated ai ea. Conve,'sely, 47 percent 

of cultivated land is covered by holdings of 
more thin 3 hectares owned by only 9 per
cent of all households. Sixty seven percent
of households have holdings of less than I 
hectare, acccunting for 17 percent of cul
tivated land. 

'lhe land distribution is even more' 
skewed inthe Tarai than in the hilis. Among
householis owning less than one-half hec
tare of cultivated land, 46 percent of Tarai 
househoids own only 3 percent of all cuiti
vated land in the T'arai, compared with 54 
percent of hillhouseholls owning 12 per
cent of cultivated land in the hills. Am,ng 
households owning more than 3 hectares
of cultivated land, 14 percent of households 
in the Tarai own 58 percent of the larai 
land, compared with oily 5 percent of 
households in the hills owning 34 percent
of the hill land (see Table I). 

Crops 

The principal foodgrain crops are paddy,

maize, and wheat, which account for nearly

86 percent of the total cropped area and
 
aimost 93 percent of total cereal production.
Paddy is cultivated on about 60 percent of 
the total cereal crop area. Maize, 60 percent
of which is produced in the hills, occupies
between 20 and 22 percent of the total ce
real crop area. Although wheat isarelatively 
new crop in Nepal, it already dccounts for 
between 16 and ld percent of the total ce
real crop area and is increasing. 

Other minor cereal crops aie millet, bar
ley, and buckwheat. Trends over the last 
decade have shown no significant change
in cultivated areas for these crops. The 
pulses are also important crops, both as part
of the Nepalese diet and as key components 
of the cropping system in Nepal.

jute, sugarcane, tobacco, oilseeds, and 
potato are the major nonfoodgrain crops and 
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Table I1-Farm size and distribution of cultivated landholdings, 1981 

Region/Size of Holdings 

Nepal 
Less than 0.5 hectare 
0.5- 1.0 lwctare 
1.0 --3.0 hectares 
More than 3.0 hectaes 
Total 

rarai 
Less thati 0.5 hectare 
0.5- 1.0 hectate 
1.0- 3.0 he.tares 
More than 3.0 hectares 

Total 
Hills and Wountaim. 

Less than 0.5 hectar, 
0.5-- 1.0 hectare 
1.0- 3.0 hectares 
More than 3.0 hectares 
Total 

Numberof 
Percentage 

of Total 
Total 

Cultivated 

Percentage 
of Tota! 

Cultivated 

Average 
Cultivated 
Hectares 

Households Households Hectares Land perHolding 

1,107,902 50.5 101,Q87 6.0 0.15 
355,420 
535,0o4 
19,02 3 

i-j.2 
24.4 

8.1) 

204,522 
808,201 

1,160,028 

10.8 
35.3 
47.3 

0.74 
1.62 
3.96 

2,193,909 100.0 2,455,338 100.0 1.12 

,134,210 45.0 38,705 2.8 0.09 
123,250 13.0 Q1,367 6.5 0.74 
202,330 27.0 403.521 33.1 1.77 
131,3 12 13.8 807,833 57.0 6.15 
951,108 100.0 1,401,420 100.0 1.47 

073,092 54 2 123,232 11.7 0.18 
232,170 18.7 173,155 10. 0.75 
273,28 22.0 404,080 38.4 1.48 
03,311 5.1 352,795 33.5 5.57 

1.242,801 100.0 1,053,912 100.0 0.85 

Source: Nepal, Central Bureau of Statistic:,, 5£onple C'rstisof Agriculture (Kathmaliidu: C(BS, I081 

account for 10 to 12 percent of the total 
cropped area. 

Livestock 

Livestock are an integral part of the 
farming system in Nepal. Livestock produc-
tion accounts for 2 1 percent of the total 
agricultural output and 15 percent of GDP. 
The most important animals are buffalo, cat
tle, goat, sheep, yaks, and pigs. Nepal has 
one of the highest ratios of grazing livestock 
per capita (5.8 animals per household) in 
the world. However, the productivity is ex-
trenely low because of low genetic poten-
tial, inadequate feeding, poor management, 
and widespread disease. 

Horticulture 

The wide climatic variation provides 
great scope for horticultural development 
in Nepal. Temperate-zone fruits can be suc-
cessfully grown in the mountains and hills, 
cit.rus in the hills and the Tarai, and a range 
of tropical fruits in the Tarai. However, be-
cause of inadequate physical infrastructure 
and lack ofan organized marketing network, 
this subsector is relatively undeveloped. 

Fisheries 
Because Nepal is a landlocked country, 

only inland fishery development is prac
ticed. There are some river arid pond fisher
ies. This subsector isgradually getting more 
attention in the country, though fish produc
tion cor.stitutes a negligible part of the total 
agricultural output. 

Agricultural Plans and 
Policies 

In spite of a substantial irvcstrnnt in 
the agricultural sector (which comprises 
agriculture, forestry, irrigation, land reform, 
and cadastral survey) in the five-year plans 
between 1956 and 1980, agricultural pro
ductivity has remained relatively stagnant 
or, in some commodities, has declined. 

Transport and communication received 
the highest priority during the first four 
plans (1956-75). It was only from the Fifth 
Plan that the agricultural sector received 
very high priority with an allocation of 
29.80 percent (actual expenditure was 
25.43 percent) of the total plan outlay (see 
Appendix I, Table 37). From 1970/71 to 
1980/81, the agricultural sector expendi
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ture increased from Rs 106.6 million to 
Rs 336.1 million (1972/73 rupees) at an 
annual rate of 14 percent. In the same pe-
riod, total development expenditure in-
creased at an annual rate of about II percent
from Rs 523 million to Rs 1,356 million 
(see Appendix 1,Table 38). The agricultural 
sector was accorded the highest priority in 
the Sixth Five-Year Plan (1980-85) with an 
allocation of 30.34 percent of the total plan 
outlay to achieve a target annual growth 
rate of3.2 percent (Appendix I ,Table 37). 

Agricultural development strategy based 
on geographical comparative advantages 
was identified and initiated in the Fifth Plan. 
Accordingly, the plan emphasized foodgrain 
production in the Tarai, horticulture pro-
duction in the hills, and livestock produc-
tion in the mountains. 

The fen-Year Agriculture Plan (1975-
85), prepared at the Investigat;on and En-
quiry Centre of the Palace, had outlined 
four comprehensive objectives: to increase 
agricultural production and productivity on 
a 	sustained basis, both quantitatively and 
qualitatively, in view of rising population; 
to produce agricultural commodities needed 
to 	develop and sustain industry and trade 
and to support trade promotion and diver-
sification; to pursue regional specialization 
in agricultural production based on geo-
graphical comparative advantages, needs, 
and priorities; and to improve the standard 
of living of farm families through agricul-
tural development and creation of more em-
ployment opportunities for agricultural labor 
in the farm sector. Although the ten-year 
plan had carefully outlined the relevant 
objectives, strategies, and policies for agri-
cultural development in Nepal, only the 
recommended organizational structure was 
effected; otherwise, the plan document re-
mained mostly on the shelf. 

Development Constraints 
Past experience in agricultural develop-

ment throughout various plans has empha-
sized the following constraints: 

• Lack of suitable varieties of improved 
seeds for agricultural crops grown in 

different climaticregionsofthecoun
try. 

* 	 Poor transport and communication 
along with rudimentary marketing 
networks; inadequate irrigation facil
ities, making agriculture largely depen
dent on the vagaries of the monsoon. 

e 	 Inadequate production support ser
vices such as improved seeds, fertil
izers, insecticides, credit, and exten
sion. 

• Inadequate production incentives to 
farmers due to inequitable land ten
ure systems and an unfavorable price 
regime of agricultural inputs and out
put; .nsuffic..nt motivation for re
searchers and extension workers to 
perform their work effectively. 

o 	 Lack of coordination and consistency 
in policy formulation, planning, and 
implementation for the use of land, 
water, and forests. 

a Indiscriminate deforestation and lack 
of soil conservation measures leading 
to ecological imbalance and decline 
in soil fertility. 

Recommended Policies 
The following policies were recoi

mended for agricultural development in the 
various mlans: 

Genrans:
 
* 	 Generation of appropriate technolo

gies suitable to diffetent soil and 
climatic conditions; promotion of 
labor-intensive agricultural technol
ogy to create employment. 

• Development of irrigation facilities to 
reduce dependencyof the of agricultureand ontothe vagaries monsoon 
raise agricultural production and pro
ra ie rou ghprodu c ationand
 
ductivity through intensification andmultiple cropping. 

* 	 Program coordination of forestry, 
agriculture, and irrigation, with em
phasis on scientific land use arid im
proved conservation practices; inte
gration and improvement in delivery 
of inputs, credits, and other services 
of various government agencies. 

* 	 Provision of incentives to increase 
production by instituting a favorable 
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price policy of agricultural inputs and 
outputs and implemtrrting land re-
form programs to benefit the actual 
tillers of the land. 

* 	 Improvement in the income levels of 
small farmers, tenants, and landless 
agricultural laborers through special 
agricultural development projects 
such as the Small Farmer Develop 
ment Project.

* 	Government directives to the com-
mercial banks to lend a nir!mum of 
7 percent of their total deposits to 
the agricultural and small-scale indus-
try sectors, 

Agricultural Performance 

In the last two decades, agricultural pro-
ducldvity has declined in Nepal. During the 
same period, the cropped area has in-
creased. 


Trends in Agricultural Production 
and Productivity 

From 1961/62 to 1980/81, total cereal 
grain production increased by an annual rate 
of only 1.10 percent, while productivity 
(yield) declined by 0.58 percent annually.
The cropped area during this period in
creased by 1.69 percent annually. The an
nuat rates of growth of foodgrain crops are 
presented in 'Table 2. 

Inthe IQ70s, total cereal grain produc
tion increased at an annual rate of 0.95 per
cent compared with 0.75 percent in the 
IQ60s. Productivity declined at 0.46 per
cent annually in the I970s compared with 

a decline of 1.0 percent in the I 960s.Simi
larly, the cropped area in the second period 
increased at 1.42 percent compared with 
1.77 percent in the first period. Thus, both 
declines in productivity and increases in 
cropped area were smaller in the I Q70s 
than in the 1960s. 

Table 2-Annual growth rate of cereal crop area, production, and yield, 
1961 /62-1980/81 

Cereal Crop/
Growth Segment 

1961/62-1969/70 
Percent t-Statistic 

1970/71-1980/81' 
Percent t-Statistic 

1961/62-1980/81' 
Percent t-Statistic 

Paddy
Area 0.97 5.82 0.03 4.10 0.90 13.18 
Production 0.45 1.02 0.73 1.03 0.00 4.16 
Yield -0.40 -1 .25 -0.20 -0.3Q - 0.09 -0.51 

Maize 
Area --0.21 - 0.50 0.24 1.81 0.24 2.24 
Production -1.36 --2.84 -1.0O -2.62 -0.06 -4.03 
Yield -1.15 - 5.17 -1.30 -3.68 -0.90 -8.26 

Wheat 
Area 10.31 4.49 5.82 10.O 8.34 15.33 
Production 9.41 5.38 C 1" 7.54 8.00 16.09 
Yield -0.84 -1.17 2.o, 2.74 -0.33 --0.78 

Barley 
Area 1.27 2.43 -0.71 -2.35 0.48 2.81 
Production -0.23 --0.22 -1.I0 -1.83 -0.55 -1.83 
Yield -1.52 -2.08 -0.49 - 1.26 -1.02 -4.30 

Millet 
Area 7.61 6.01 0.54 1.78 3.48 7.05 
Production 11.40 4.82 -0.44 -0.81 4.18 4.06 
Yield 3.60 3.28 -0.97 -3.32 0.68 1.87 

Total cereals 
Area 1.77 7.82 1.42 8.13 1.60 23.46 
Production 0.75 2.21 0.95 2.10 1.10 7.0 
Yield -1.00 -2.82 -0.46 -1.39 -0.58 -4.74 

Source: lnpublished data on area, production, and yiela from the Department of Food and Agricultural Marketing 
Services, Nepal. 

1079/80 is omitted because it wa, a drought year. 
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The productivity of wheat showeda pos.
itive growth rate of 2.67 percent in the 
1970s. The productivity of maize, paddy,
barley, atl(l millet registered a negative
growth rate. Maize, the second most impor 
tant cereal grain, declined in both produc-
tion arid productivity at annual rates Of 1.00 
and 1.30 percent, respectively. 

The per capita net (edible) loodgrain 
production declined from 185 kilograms in 
I Q70/7 I to I00 kilograms in I080/81 (sc, 
Table 3). During this period, the red (lP 
grew at an anual rate of 1.53 p3.rcent 
while lhe )Opultion incleased at in anntl 
rate of approxinatl, 2.70 petccnt. wliri, 
fore, the real per capita income diclirind. 
The slow growlh Of1 ill iskessentially du,, 
to stagnatioi in agricultural produlictton, le 
reel agricultur'al (;l1)P( nor show aniytrenld 
upward and reimaiiied almost stagnanw for 
the whole period (Appendix I, Table 381. 

Production and yield in the hills and 
mountains declined much faster than in the 
Tarai rom I 70/7 1 to 1980/8 1 (see Table 
41. In theTarai, total cereal grain production
increased annually by I.44 percent and 
yield remained almost tnchanged. During 
the same period, production in the hills re
mained constant and yield dthcli ed an. 
nually at I . 14 percent. An iricrease in the 
cropped area for the Tarai, at the rate of 
1.50 percent annually, kept production ris
ing without any change in yield, while a 
decline in yield for the hil!s was offset by a 
1.27 percent increase in the cropped area 
that left total production undiminished. 

Vhteal area, )rodlclOll, alld yield in 
Creased fastvr in thel'arai than in the hills. 

he pr1.dtct onior \vhear in the Tarai in 
creased subsiantially at 12.7) percent an
ntlally because of annual increases in yield 
o 3.Q,0 percent and in cropped area of 8.50 

Table 3-Per capita food production, 1970/71-1980/81 

Food Food Per Capita
ProductionYear Production Net FoodgrainPopulation (Gross) (Net) Production 

tnlillionsl 1,000 Inietric Iovst Ikilogranisl 
t70/71 t1.50 3,480 2,183 185I71/72 11.87 3,492 2,170
1Q72/73 12.18 
 1833,303 2,1371Q73/74 12.50 3,700 

175 
2,330 18C1974/75 12.83 3,781 2,410 188
1975/76 13.17 3,Q08 2,436 1851O76/77 13.52 3,70.t 2,332 1721077/78 13.88 3,585 2,262 1631978/79 14.25 3,053 2,302 1621979/80 14.63 3,1()6 2,000 1371980/81 15.02 3,82 2,409 10 

Source: Unpublished data on gross and net food production tron tihe )epartment of Food and AgriculturalMarketing Services, Nepal.Notes: Population for various years is calculate( i the basis ofannual rate of growth If 2.06 percent. Conversionof gross food production into net (edible) food is made by the DFAMS :is follows: 
i.osses in storage 
losses in millng, for rice 
Losses in milling, for other grains 
Retenution for se-eds 

Paddy 

Maize 

Wheat 

Millet 

Barley 


OtLer losses 

10 percent 
40 percent 
3percent 

55 kilograrms pet hecrare 
20 kilograms per hectare 
tO0 kilograms per Iectare 

20 kilogramis per hectare 
40 kilograms per hectare 
I - 1.5 percent 
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Table 4-Annual growth rate of cereal crop area, production, and yield, by 
region, 1970/71-1980/81 

Cereal Crop/ Hills Tarai Total Nenal 
Growth Segment Percent t-Statistic Percent t-Statistic Percent t-Statistic 

Paddy 
Area 1.98 8.93 0.71 2.90 0. 4.10 
Production 0.72 1.45 0.73 0.87 0.73 1.03 
Yield --1.24 --3.25 0.01 0.02 0.20 - 0.39 

Maize
 
Area 0.72 4.94 --0.8o - 3.99 0.24 1.81
 
Production -1.14 -. 2.30 - 0.88 - 1. -I.00 -2.62
 
Yield -1.84 4.70 0.02 -0.02 --1.30 -3.68 

Wheat
 
Area 2.08 3.411 8.50 0.00 5.82 10.18
 
Production 3.80 0.05 12.7() 5.17 8.64 7.54
 
Yield 1.74 3.51 3.96 2.13 2.(;7 2.74
 

Barley 
jkrea 0.24 1.00 3.35 - 1.89 0.71 2.35 
Production -1.61 - 3.48 -0.20 -0.08 --1.10 -i 83 
Yield -1.85 -4.10 3.25 2.01 -0.49 -1.26 

Millet
 
Area 0.69 2.07 0.24 - 0.50 0.54 1.78
 
Production --0.51 --0.80 0.1 0.31 -0.41 --0.81
 
Yield --1.22 --3.54 0.41 2.41 -0.7 -.3.32 

Total cereals
 
Area 1.27 8.77 1.50 5.9(0 IL.i2 8.13
 
Production 0.12 0.38 1.414 2.10 0.,
Q5 I10 
Yield ..1..14 --3.87 -0.00 - 0.12 -0.4o -1.3 ) 

Source: COMputed from unpublished dala on area, production, ald yield trom Oh )epartment of Food and 
Agricultural Marketling Service,, NLt-.l. 

Note: ]1970/80 ISomitted hCcaino it Wa a droIlght yeal. 

percent. Wheat production in the hills, how- 81, the area, production, and yield in
ever, increased at a rate of only 3.86 per- creased for sugarcane and c Iseeds but de
cent, with a productivity growth of 1.74 clined for tobacco and potatoes. In the 
percent and cropped area growth at 2.08 IQOOs, area and production of all cash crops 
percent. except oilseeds increaed, while the yield 

The annual growth rates in area, prodoc- ol jute, tobacco, and potatoes declined. Ina 
lion, and yield of cash crop:, are :;hown in general, he growth in yield of cash crops 
Table 5. The area under cash crops in was 1.1etter than for cereal crops, birt was 
creased at an annual rate of 2.23 percent 1ot hi ,lhIy encouragittg. 
trom I QO 1/62 to 1980/8 I. From I Q70/7 I Wheat and sugarcane showed an in
to 1980/81 the cash crop area increased creast, in production and productivity be
by 1.12 percent compared with 3. 1Q per- tween I 90/12 and 1980/8 1.The data on 
cent front N01/62 to 19 9/70. Area and the use of fertilizer for crops are not avail
production of all cash crops, except tobacco, able on a yearly basis, so it is difficult to 
increased from 101/62 to I80/81. show empirically the effect of fertilizer use 
Sugarcane had the highest growth rate, 8.80 on the productivity increase of wheat and 
percent, while jute production increased sugarcane. However, in , 98 I/82, chemical 
only 2.46 percent. The yield of sugarcane fertilizer was used on 17 percent of total 
and oilseeds increased, that of tobacco and area under wheat and 12 percent of total 
potatoes declined, and jute yield remained area under sugarcane, compared with only 
almost constant. Frorm I Q70/71 to I 080/ 3 and 8 percent of total area under maize 
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Table 5-Annual growth rate of cash crop area, production, and yield,

1961/62-1980/81
 

Cash Crop/ 1961/62-1969/70 197U/71-1980/81 1961/62-1980/81

Growth Segment Percent t-Statistic Percent t-Statistic Percent i-Statistic 

Sugarcane

Area 11.72 5.10 0.12 6.18 7.43 
 12.50Production 13.Q,1 O.9o 7.41 I o.58 8.80 I3.76Yield 1.90 3.10 1.22 2.33 1.3, 0.66
Ju te 
Area 7.00 4.54 -1.18 -0.52 2.07 2.42Production 3.60 .1.77 1.38 0.75 2.40 4.5-1Yield -3.18 3.21 2.60 2.51 0,38 0.7T 

Oilseed 
Area -1.07 2.83 2.06 2.61 1.10 3.20Production 0.75 1.58 4.40 4.00 2.02 7.41Yield 2.40 -1. 1) 2.2 6.15 1.51 8.20Tobacco
 
Area Q.75 
 ,3' 1.51 -0.79 1.26 1.34Production 3.20 o.88 - 3.03 --1.70 -1.11 -1.17Yield .- 5.7 -2.82 -1.54 -2.88 -2.34 -4.14 

Potato 
Area 12.42 0.)0 -0.02 --0.05 4.74 2.77Production 10.07 4.31 -0.74 -1.18 3.31 4.12Yield -2.09 2.00 --0.73 -1.93 -1.37 -6.15
 

Iotal cash crops

Area 3.1Q 12.48 1.12 1.00 2.23 
 Q.4 I 

Sourci : Comtputed from unpublishd data on area. production, and yield from tho Department of food and 
Agricultural Marketing Services, Nepal.

Note: IO79,"80 is ( rni!itd becats:e it ws , j druiiht year. 

and paddy, respectively . ' Similarly, the na- tion" in the I?70s. The growth rates of

tional average use of fertilizer per hectare agricultural production and its components
 
was 14 kilograms on wheat and 20 
 kilog for the two periods, and for the combined
 
rams on sugarcane, compared with only 3 
 period, clearly indicate that area effect is
kilograms on maize and 4.5 kilograms oti the dnminating factor in the growth of agri
paddy. It is commonly observed that wheat cultural production. The yield effect on pro
and sugarcane are grown where soft,c irriga-
 duction in these periods was negative.
tion fatcilities are available, unlike paddy and From 101O/02 to I 969/70, negative

maize, which are largely grown under 
 yield effeci was much greater than during

rainfed conditions. 
 I Q70/7 I I Q80/8 1. Moreover, the value in 

the second period was riot significantly dif
feren from zero. Thus one may argue thatDecomposition of Growth Trends the decline in production due to negative

Table 6 prcttnts the annual growth rates yield effect has been arrested, perhaps
(compound) of ag icultural production atd owing in part to improved technology. On
its components from 1No1/02 to 1080/81. the other hand, the cropping pattern effect 
(See Appendix 2 for mte!hodology.) This pe was positive in the first period but negative
iod was divided into two parts, 1Q61/02- in the second period. The positive sign of

196Q/70 and 1070/71-1980/81, because the cropping pattern implies a shift in favor 
of the possible effect of the gr:et revolu- of high-value crops. The first period showed 

Nepal, Natioial Plaitntng C: to tul. ni, CenIral Bureau of Statistics, Natiorl 5vnpl , Cin.sus of Agriculture
1081/82 Kaihtanidu: CBS, 11)851. 
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Table 6-Annual growth rates (compound) of agricultural production and its 
components, 1961/62-1980/81 

Interaction 
Between 

Total Cropping Yield and 
Value of Area Yield Pattern Cropping

Period Production Effect Effect Effect Effects 

Ipterontl
 

I 011o2.1900/70 t.522 I.Q01 --0.037 0.20 -0.038 
!07C/71 1080/81 1.125 1.4,11 - 0.270' -0.214 0.108 
1061 /02 1Q80/81 I .40o I .702 0.304 - .004," 0.012 

I rIpibhshcd dal;t ar1 pr dudYvlur'ce: aI, tton, 1nd vid tim 1e tDepartn ntofFood and Agricultural Marketing 
Se,,icts, Ncpal.
 

.o i+ 0QS per.<ltt 'eCiof
t +glilicif at l)[id*tm+r. 

anl increase in the proportion of cropped 
area under h ig!i value crops such as sugar 
cane and tobacco. Itnthe second period, 
there were substantial icreases in the 
cropped area wheat,under W1 whiCh is a low 
value crop compared with cash crops. 

lhis analysis indicates that thn appiica 
lion of improved technology Ia- ., to 

influence [lte total produLliot by arrstil/, 
further decline in productivity. llihwvever, 
the direct positive coltribt ion of techlol 
ogy tI,pwoduc! ion has yet to occur. [1hc ex 
ce t 0ionis intlhe case of wheat, where there 
wa. ti positive growth rate in productivity. 
Thu intcrcas+: i,s
: pro(luct;otl was mostly due 
t) increase:; in cropped area, rather than 
increase; it produ -livity,in contrast with 
thi improvelelints illproductivity tha! coil 
tributed to more than 70 percent of the food 
production growth in dev lopint, co(.ntries 
between 1001 iand l)80. 

Trends in Use of Inputs 
The use of let tilizer between ]()70/7 1 

and 1980/81 in.reased threefold, from 
18,000 to 54,000 tons annually.7 De:;pite 
this rapid increase, the overall rate of fertil-

izer application in I980/81 was only 9 
kilograms per cropped hectare, which is 
among the lowest in the world.' Also, the 
application of fertilizer was very uneven on 
ageograpliical basis. The most intensive fer. 
tilizer use occurred in the Kathtuandu Val
ley IlKathtnaldu, lihaktapur, and l.alitpur 
hill dis.,trict:;), accounting foimore thatl one

tllird of total tertilizer use it) the country. 
lss thai one lilth of total fertilizer use was 
in lhe rcnaining 52 hill at1d mountain dis
tlicts (se Table 7). [he average fertilizer 
use rate it Kathmatndu Valley was about 72 
kilograms per hct:are per year, while in tile 
Tarai and the hills (excluding the Kathmandu 
Valley), fertilizer rates xere only about 9 
kilograms and 4 kilogra-ms of nutrients per 
hectare, respectively.' 

The disbursement of instittitional credit 
from the Agricultural Development Bank in 
creased sevenfold from Rs N0 million to Rs 
1,34 million between 1W70/71 and !980/ 
8 1.Only 24 percent of the borrowing farm 
lamilies borrowed front institution,.I sources 
in l07(0/77; thet rest had to depend upon 
privatt sources. Of the total anount bor
rowed, only .12 percent came from institu
tional source,. 

tIonrdo A. t'aulino,bood irltht, I/ir It r/d: /ast Tirn/s ind t'rol'(twv., to 2000,Rescarch Ieport 52 
IWashington, D.(C.: Intolrnotionr1l , Research h1'sitiuhl,Food Pl+i( Q1,)1.
 

AlltoilS referrCd to in tis t IlwFl
report art, tIlls.
 
John M. Hill, A titjli/r Stratcgi,.te sc International Iertilizer
/0N0/l IM/IM h51,d,,, Ala.: Development Center, 

1M82), p. 25. 
tbid., p. 27. 
Nepitl Rastra Bank, Agricultural Credit Review Survey IKattrmandu: Nepal Rastra Bank, 10801. 
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Table 7-Annual consumption of District Agriculture Development of
chemical fertilizer, fices have been opened( in all 75 districts
1970/71-1980/81 of Nepal to carry out extension services.

The Training and Visit Extension System
Kathmandu advocated by the World Bank has also beenYear Hills Valley Tarai Nepal introduced in all 20 Tarai districts. 

Q70/t71 28 1 o,.Io- o,,2 17.728 Research System Outputs
I71/72 its 12,308 I1,21 25,4 14 The agricultural research sysletn reI72/73 1,7 1 I 165. 4 I 13,70,' 32,09i) leased a total of 29 rice varieties betv een1973/71 ?,0'1 I j/, 1 l , '52 ', -77

I,174/75 2,1 (n I ,1)Th, 
 2 1, 1 I it' W I I Q00 and P)85 (see Appendix I, Table 39).W75 /71,. 1, 11)i 311 I -,70'; 31,12 ( )f these 20 varieties, I0 were intended for0(7(, 77 -1,5))( 1l..121 I iti-I.1,311, hills ana 5 for rainfed conditions (Tarai1'77,"7 6,7.'o I5,7,7S 3 ', 1 h,2 33
7 .7) 7,,,- 3 22.371 . , ( 
 roly). Iopular rile vIlrIeols :inlong fartners17'/180 Q,51 Io,503 I(I)I 50,287 .vere CII 5, Kliunitl 3, laichung Native I,10810l/8 1 (,9Q87 0)3 91 - . .... ,,

,/ottik: t irtptsbnir il aia h to i Agticulnia-


5,olo S a b itli, i a l k i, K'a 1c 	an , Ilitn ali, 
irid find .swir. AImost all varieties require 

- tur:rllui c, NepatI 	 irrigatd lanld atid high fcrtili:'aion rates to 
perlfornii weIl in the larn,:' lields. An ex 
cep!ion is hi.. osli v'l latperform well 

eive t nlld'1ediii llt o .',, 11W( Is of fertilThe area under inproved seeds of cereal zwition. No itipiv,d vriely was availalhe crops, tnainly wheat, paddy, and maize, 	in (or upland raitl,t IU.h, cull ivatioln durinlg
creased substantially iTon ,1970/7 1 to this peliod.
1)80/8 1. The area ,ha-,I W,'c

increased frot Q8,200 hectari-es in I()70/71 twee n I) ' Ii 


utder inproved whe, len nai' vaiitie., : i)e
three ,,,re,o . ( )i tl it.to about 380,000 hectr , in I98(0/8 I hr Ih lari, (hr,,c for hi hills, atd fourachieving a lost total sAiluration 0f wliil !for thlh eological areas. All varictier, r

area under iulprd .,,(! . 1 Imprved wheat 
 quile mecliumll to high fetilizalion levels andvarieties Were io1tiodiccC.' ill Nepal olily in arc ret'C11111,le(led for both ir'rigated andI 9O0. The areas-, unnetr iniprvd paddy sced rainled conditions. lKhumal yellow, ,RHanipurincreased from 08,000 heulircs in 1)70/71 coniposile, Arun 2, and Makalt-2 were the
to 322,000 hectares iti 108W(81 , incrc,,isifi rost popular varieties among fartuers.
 
the propOtioni of area unlder iiipioved s,,d 
 Fifteen wheat 'varieties have been reftoni ( pecenith 2S nercent. Sinilarly, Ow- le.d to date. Of1 thesc, 3 wcre for the hills.

drea Under itiprove-d ioaize iiicreas(d ollm lot the arid
[talai, I lot- both regiots. A
12,000 hectares in I07071 to 1 :7,001l varieties are recomtnended for both irrhectares in I Q0,,i- I , raIIising), 0h. prportiol and
. gateld rainfed Coditions atid tuedium
of area undr l lpr.ived sccd llHn 3 percciilt i hil fertilizer use. Am(ong these varieties,
to 34 percent (se't' l'Ible 8). 
 only lernia 52, RR-2 1, and tIi' 202 were

Annual data onit irrigationl (ire to Col- popilar miollng fliiners. Almost 80 percent
lected systete atically. The estitnahed tlot;d of the itiproved \vlei crop is RR-2 I. [Lernacomm1tand area Mtnder irrigialion In the Cot1n 52 vas probably the iext IosI p0pu!ar varitry by I080/8 1 was about 500,000 heciares, ely but waS used alMos 'eclut: sively in the 
of which year-round irrigation faicilities were hills. 
available to only II 5.000 hectares, which 'I he progress in agriciltUradl productioti
is only 4 percent of total cultivated land. ro-s Nt seem) cOttlelRlICl1,rat with the 

It Asian t)E.velopneni l. ,%Imkvnuit.. .I)ricolotw~l .sttr ,5i t/ Slin' -, Vm. 2 Kthmandu: ADI, I19821. p. 7 7. 
12tIe pat, Depa ri inen t I Ag ii tt iti 1 . , Ie(t,:1-jtioi(/ lVt t irt 1 it 14It I f?.tt lh m et7t / : e:it Is 'h 7h'lertniiil
Report of the Integrdired ,crtt Is htoject (Kthiiiniaiitdt: Mi i i r,,, ttf AgrictilIif, IQ85), pp. JQ5 1 

22 



Table 8-Area under high-yielding varieties (HYVs) of wheat, paddy, and 
maize, 1970/71. 1980/81 

Wheat Paddy 	 Maize 
High- Percent- High- Percent- High- Percent-

Yielding age of Yielding age of Yielding age of 
Total Varieties HYV Total Varieties HYV Total Varieties HYV

Year Area Area Area Area Area Area Area Area Area 

(I ,(10( , I1,cr[000 hic rCI 	 0(1,0l ciaris 

1970/71 228 ';H.2 1..1 1,182 o-7.8 5.7 t4o I I.r, 2.0 
19'7 ;72 239 1t5.9 .18,.5 1,201 81.6 0. b 134 20.li 4.8 
1972/73 25() 170 1 ol.7 1,13() 177.31 15.5 437 35.1 8.0 
1Q73/74 275 20(.8 75.2 1,220 205.1 I.7 453 4.1 16.5
P 174/75 2'I 2-45.) 84.6 1,240 222.o 16.0 458 7'.O 17.2 

70 .t7.. 71.0 t,25o 114 .4 17.2 450 66.3 1,1.73,9 233.S 
I'.t7O 77 3-18 254.2 73.0 1,262 220.3 17.4 445 83.0 18.0 
1)77/78 lei o 5.2 72.4 1,204 290.5 23.0 .15,1 Q8.7 21.7 
1)78 '7') 3?-) 311.3 83.2 1.203 320.8 25.11 432 I0i/;.8 25.2 

QTh 80 367 3,7.0 100.0 1,254 323.-) 25.8 457 121.3 26.5 
IN80/81 31 380.0 97.0 1,270 322.2 25.2 457 157.1 34.A 

Sources: 	I)ana G. IDalrymple, I)evelopn'_nt and Spread of /t,,l ielding Varieties of l,heal ard Rict' in thf,
I t.s 1)eveloped Nations, Foreign Agricultuial Report No. 05 (Washington, D.C.: I .S. Department of 
Agriculture, Septernbe 14)781; and unpublished ,l:i from the Depar nelit of Agriculture Nepal. 

achievement i;i application of improved 
agricultural inputs. Although increases in 
the use of agricultural inputs are large in 
percentage terms, they are so small in atho 
lute terms that their impact tnay not be 
me-asurable, particularly it th, outut mea 
sares thernselvc-, 'te relativie ly veak. Also, 
poor quality Of il)rOv,-d seed, lack of ii'riga-
lion, alnd tiadeqoata uste of fertiizcr inay 
be toe r-ans ot low yields. 

Fotr hill districts IKathtuandu, I, iak 
tapur, L.alitpur, and Kahhre- alld seven larai 
districts (Morang, l)haiiusha, l:ira, Pjar ;a, 
Clldawan, ki:pandehi, anid Kapilblstul ion. 
taii) abotll t foturth ef Oi total cropped 
area 4 milliotn hectar,s) if the country. 
The Agrictiltur, ItipIlts Corporaltion indi 
cates that about 70 ptrcmlt of th, total ler 
tilizer sale 0itIrred ill i tee I I (f lit 75 
districts in Nepal. Convei sely, only 30 per 
cent (at)out (5,000 tons of chenical icrtil 
izer was use,d on] lhe three-1oulrths (f total 
cropped area itt ilhe remaining 04 districts.' 
Thus the overall impact of fertilizer on agri 

cultural productivity has not been notice
able at the national level. Even though there 
has been significat increase in the use of 
improved varieties, their performance in 
the field has not been satisfactory because 
of the absence or inadeoquate 0use of fertilizer 
and the lack of irrigation. 

-Fremuent ertl hav' ht'.n fouId of 
winter whli at grl lias a ct,01lid crop af:er 
paddy witliout large applications of fertil
i/cfr, resulting 0(t 011l), ill very poor yields 
bl! also in substaially rdlCed yields of 
the paddy tha: followed. The (eclinle in fer 
iilily arises f(rum the cotutpounding Ol two 
factors. ()tte is loss of soil nutrients as tlhe 
crop lutri tit balance is Lpset by increased 
cropping inttnsity. The other isphysical de 
gradatiol, parlicularly in ternis af moisture 
ald air retention. A crop-nutriert balance 
study cat r;ed out at several croppitg system 
sites indicates that less ltaIll half of all tFi
trients renioved flit tile soil by crops in 
one year are heinu r(placed by the applica
lion of organic atn inorganic fertilizers."it 

Ncpfl, Ariultorc Inphlu (iirprC ltim, Ba.sic 5't3a,' 	 Ptics 19831.Agrillura,Ilnputs inl Ne,,lK,ithniandij: AIC, 
i. B. Malihertoa, ct al.. "Notes liet '[oonoinics of the LiSt if inorganic -ertilizer in Nepal," paper pre,-nied 

it the Ltightlh Sulini, (:i/ s Worihop ait Rainpur, January N81. 
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The five-year plans seem to have cor-
rectly identified the major constraints, out-
lined clear objectives, and recommended 
appropriate broad policy measures for the 
development of agriculture. However, the 
achievements have been disappointing, im-
plying a lack of serious commitment to put-
ting these policies into effect. The plans 
have mentioned institutional reform to 
motivate farmers to take advantage of im-

proved agricultural technology, but no sig
nificant reforms seem to have been effected 
from IQ60 to 1085 except, for a few years,
the state monopoly of rice marketing, which 
was aimed primarily at increasing the rev
enuC earnings rather than providing remu
nerative prices to the farmers. The difficulty
of translating these policies into action has 
been compounded by adverse sociopolitical 
environments. 
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4 
INSTITUTIONAL DEVELOPMENT OF 
AGRICULTURAL RESEARCH 

Historically, agricultural rcsearch in 
Nepal has received low priority, since the 
presumption has always been that technol 
ogy can be easily borrowed from1 outside, 
Researchers have been largely prcoccupied 
with providing support services to develop-
ment activities rather than concentrating on 
research work. 

In the process of institutional develop-
menrt, tlK(organizationl of agricultural re 
search '-,as evolved through three stages. 
First, there was a focus on a multidisciplinary 
approacii. with research, extension, and 
training integrated ncler the l)epartrient 
of Agriculturu. Il the sucond stage, the De-
partnient of Ag:'hiculttr wais divided into 
five separate deparmn-t :s and agricultural 
research inthe coottv L.ame disintegiatnd 
and uncoordinated, sin'' each deaittlietit 
carried out its restarch and dhvihIopmelnt 
work indepndently. rhe utolptof nulti 
disciplinary stations at thr field level was 
abandoned during this priod. The lack of 
coordination aiong the five department:, 
emerged as a key factor for their ailalg ila 

tion into one department in the third slagc. 
Again, all agricultural research and exten, 
sion activities were brought under one De 
partmerit of Agriculture. All research units 
were niade respotisible for providing sip 
port services to extension, thus undermin-
ing their research capabilities. Changes in 
responsibilities among the d,puty directors 
general of the department led to further dis-
integration of the research structure. The 
later creation of a separate Department of 
Livestock and AnintlIHealth exacerbated 
this disintegration. 

The Research Goordinatioi, Comriittee 
of the Ministry of Agriculture, which is a! 
the apex of the system, has riot be-en effctive 
in fulfilling its planning and coordination 

Nepil, Ministry of Agriculture, A Oni-il Ourin'' 
lKatllliiadu: N )A,10571, 

role in agricultural research. Inadequate for
eign assistance has contributed little to the 
development ofa viable national agricultural 
research system, partly because of a project 
approach to funding. The weak research sys
tern has derived few of the benefits poten
tialiy available through greater ;,id more 
active collaboration with other national and 
international agiicultural research systems. 

The beginning of agricultural research 
activities in Nepal can Ihetraced back to 
I1024 with the opening of the )epartment 
of Agricultur,. and the establishment of a 
trial-demonstration larn in Singh Durbar, 
lKathnandu, and a fruit nursery farm at 
(oda''ary, l.alitpur. Agricultural farms were 
('-ta lislid later at lanakpur, Po'lara, and 
I'arwanipur. 

Starting in 1(55, research sections, agri-
Ctltural stations, and farns were established 
to test and modifv technologies that were 
borrowed from neighboring and other for
eign countries. t 0n57 the l)epairtment of 
Ariculture, within the Ministry of Agricul
ltlU, t oi,itd of a cenitral directorate office 
with a director and two assistant directors 
at the hfollwing sections: Agrotonly, Hor
tictiltuic, livestock and Dairy, Veterinary, 
Agricultural FligineTril,g, Plant Pathology, 

-i tronology, anti Fish eries. The Department 
of Agriculture was responsible for overall 
development of agriculture in the country 
and carried out the three primary functions 
of research, training, and extension. The 
sections mentioned above were primarily re
sponsible for research but also provided sup
port services to extension programs through 
training and uehject Iatter specialists. 

[he First Five Yir Plan f 1Q50 6O0 put 
tle piilmary focus on adaptive research for 
cereal crops-nianly paddy and maize-
and finger millers." Japanese varieties of 

th r,' h.T' P r Aghu/lh t Of/ Y,,hr /'/anl ' 'fl))niment 
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paddy had shown considerabl, success in
yields over local vaheiie.Similarly, Armillo
de Cubarmio lin! -a variety of maize ob-ralined flon lt t Jitied Siates- -h.d den-
ontrrarid L Ic rta,,e il yield of 30 to SOpercent over loc:al va;-Jeties on farmers'
filds in he Tlarai and Subnrountaini regions,
lv. n.w sections were opened in tIe De-partrient of Agriculture during the First

Plan: School of Agriculture, Agricultural
Marketin, and Farm Managenient (agricul-
(urnil ecoiomicics), Agricultural Extension,
Soil, and Agriculitral Botany. 

Juring this period, the formation of aCJouncil of Agriculture was proposed. This 
group was to act as an advisory body to theDepartment of Agriculture in all matters ofdepartmental activities, namely, research,
extension, and teaching, but the council 
was never established. 


In tihe 
 I O00s, both the government arid
foreign donors believed that Nepal could
be efit from technologies that brought the 
green revolution to many developing coUnIries by dissemi'latiotn ofthese technologies
to farmers a:d provision of support services 
to accelerate their ad(,Ption. With arid re
formn providting the farmers more incentives 
to produce, and with the establishment of
village cooperative societies to supply the 
necessary inputs and credits, Nepal ap-
peared to be ready for "takeoff" with anextension program that would have a real 
effecl on production. "' 

In 1905/60 an intensive, coordinated 
agricultural development program was initi

ated with the "issistance of the U.S. 
 Agency
for Internatioral Development (1USAID) in 

9 of Nepal's must productive districts-- in
the Tarai arid 3 in Kathnandu Valley. [his

prograi was expanded to another 7 districts 

in tle Tarai in the following year, and 
anintensive production program was estab-

lished in 16 districts with improved prac-

tices accompanied by production inputs,


An integration of research and exten-
sion is reflected in the proposed regional
program of the Department of Agriculture 

IJ.S. Agency for htiernPItional-IeoiDevnely, 
Training 1307-it 1-10.0541 (Washington, D.C.: 

in 19O. The fieldicti,,itls of agricultural
developmient weu , gu)Lped into six regions.
All (the subject iuaier specialists oi agricul
rural stations or farins in each region
All extension personh 

and 
were collectively -esponsible for agricultural development inthose legions. Their job descriptions arid

responsibilities were clearly deined. Thisprograin emphasized extension activities 
more than research activities, perhaps be
cause of a Political thrust to show the effect 
on agriculttural productiont of the land-reform 
programr initiated in I 904 and the presump.
tion that varieties arid practices developed
elsewhere could easily be transferred to 
farmers' fields. 

As this regional program was about tobe carried out in I906, the Department of
Agriculture was dissolved and five new departnents were created in the Ministry ofAgriculture: Agricultural Education and Re
search, Agriculiiural Extension, [loricul
lure, Livestock arid Veterinary Science, and 
Fisheries. 

The Agricultural Fcomomics Section ofthe former Department of Agriculture wasrenaned the Econonic Analysis arid Plan
nfing Division (:AP ) arid was brought di
rictly under the Ministry of Agriculture. Its
role was to conduct socioeconomic arid mar
keting research. Ili addition, it was respon
sible for the overall plannhig arid evaluatioi
of agricultural programs in the Ministry o
 
Agriculture.
 

Under the 
new organlitional arrange
rients, the Department of Agricultural Edi

cation -ind Research consisted of seven sections, five agricultural stations, arid five agri
curural farms. The 
 College of Agriculture
was established under this department to
conduct undergraduate training in agricul
tnre arid animal hlusbandry.

The Department of Agricultural Exten
sion had two sections, namely, the Agricul
rural Information Section and the Rural
Youth (4-HI Program Section. Extension activities throughout the country were organized and supervised by this department. 

yand ixReport- Ag ncultura -:ensonand 
UiSAIt), 19651. 
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The Department of Livestock and Vet-
erinary Science, responsible for animal 
research and development, consisted of 3 
sections, 4 livestock development stations, 
3 sheep development centers, 7 artificial 
insemination service center:,, 4 poultry 
projects, and 33 veterinary hospitals. The 
Departmeirt of Horticulture had 18 horti 

The new element in the proposed struc
ture of the department was regionalization 
(to match the regional corridor development 
concept of the government). 17 Regional agri
cultural directorates were opened in four 
development regions of the country (East
ern, Central, Western, and Far Western)"01 
to carry out agricultural development activ

cultural farms and the Department of Eisli- Ities, with the main focus on extension ser
erie, had 7 fishery centers. 

Before the reorganization of the Depart 
ment of Agriculture, the agricultural stations 
were organized on a multidisciplinary basis. 
Field crops, horticulture, and livestock re 
search were integrated at each station and 
the station manager was the coordinator of 
ail activities. AFter the reorganization, the con-
cept of tile unified multidisciplinary station 
was abandoned. Each department wanted to 
have a portion of each station under its con-
trol. This led to fragmentation of the stations, 
without overall coordination, since each sta-
tion section was 6iirectly responsible to its 
respective department. This fragmentation 
also duplicated logistical tasks, since each 
section had its own administrative unit, and 
complicated and lengt hened the coordination 
process. 


In the formulation and implementation 
of programs, there was a serious lack of co-
ordination among departments within the 
same ministry. Because of these coordination 
problems and sluggish growth in agricultural 
production, three top-level agricultural tech-
nicians were asked by Janch BLujha Kendra 
(the Investigation and Enquiry Centre of the 
Palace) to prepare a I0-year agriculture plan 
and to suggest an effective organizational 
setup. The 10-year agricultural development 
program was approved by tile government, 
and the organizational setup, as outlined in 
the plan, was established in 1972/73. The 
five departments that had been created in 
1906 were analgamated into one Depart-
ment of Agriculture. The organizational struc-
ture of tile d_ partment isshown in Figure 1. 

vices. 
The crop-coordinated research program 

that had been initiated in 1971, under the 
Department of Agricultural Education :ind 
Research, received due recognitiot. Coo;di
nated crop development programs w'ru 
launched for pacidy, wheat, maize, citrus, 
and potatoes, emphasizing agricultural im
provement through problem-oriented, mul
tidisciplinary research teams concentrating 
their attention on a major commodity or 
problem area. 

Horticulture was divided into two sepa
rate sections, Fruit Development and Vege
table Deveopmnt. Similarly, livestock was 
divided into Animal )evelopment Section 
I and Animal Development Section 2. Sec
tion I was responsible for the development 
of large animals such as buffalo, cattle, and 
yaks, and for feed fodder and pasture. Sec 
tion 2 was responsible for the development 
of small animals and birds such as sheep, 
goats, pigs, and poultry. 

Thus agricultural research was orga
nized into sections, partly on a commodity 
hasis and partly along discipline lines. Each 
section was entrusted wih the respon
sibilities of both research and development. 
This led to gradual dilution of research ef
forts in favor of extension activities. Re
search units were placed in two categories, 
based on their coverage of either national 
(central) or regional agricultural research 
and development programs. 

The sections and agricultural stations that 
engaged inresearch to support the national 
agricultural development activities fell into 

th(e 
were proposed along m1ajor 1ort0lolll roads, thiN 'dto crealiolI ot foir dtivtl-pnlelI tegions in 1972. For 
detailed discussioii on regio aldevelopment strategy set- Nt-pal, National Planning (onmmission, 17w0t-curti 1fln,

197075 Kathniandu: N'C. t0Q70), Appendix 3, pp. 328 340.
 
"i It1980 ihe Far Western Reginn was split two regions Midwustern and Far Western), cr-ating the present
 

7Iln Fourth livLYear l'an 11)7(0 75), considI-rilli. IlatlIlllt dt-v-(plilu-n in \;pat l dillhilsioln, growth axes 

into 

total
of five reional agricultural directorates. 
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Figure I-Organization chart of the Department of Agriculture, 1972/73 
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the first category, the Central Research Pro-
gram. All the plant and animal science re-
search sections, national coordinated crop
development programs, and agricultural re-
search stations were administered by the 
Central Directorate of Agriculture in Kath-
mandu. 

Research farms specific to acommodity 
or discipline belonged to the second cate-
gory Agricultural Research Farms, tinder 
the Regional Agricultural Directorate. These 
farms engaged in three activities: providing
technical backstopping to the extension pro-
gram; conducting field experiments perti.
nent to the Central Research Program; and 
producing improved seeds, fruit plants, and 
animals. 

Under reorganization, a new Depart-
ment of Food and Agricultural Marketing 
Services was opened, and the Depatmnent
of Irrigation, Hydrology, and Meteorology
of the Ministry of Water and Power was 

brought under the Ministry of Food and 
Agriculture, which was renamed the Minis
try of Food, Agriculture, and Irrigation.
Three divisions, Planningand Coordination, 
Evaluation and Project Analysis, and Admin
istration and Fiscal Management, and aProj
ect Review Committee were established in 
the ministry. 

A Nationai Agricultural Development
Committee, under the chairmanship of the 
minister of food, agriculture, and irrigation, 
was also set up to formulate agricultural pol
icies and provide guidelines for agricultural
development. Similarly, an Agricultural Re
search Coordination Cormitteewascreated 
tinder the chairmanship of the director gen
eral of the Department of Agriculture to pro
vide guidelines for research policy and 
priorities. These committees remaned dor
mant. 

In 1979 aseparate Department of Live
stock Development and Animal Health was 
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again created from the Department of Agri-
culture. This new department opened a 
Regional Directorate of Livestock Develop-
ment and Animal Health in each develop 
ment region of the country. 

The internal organization of the Depart-
ment of A, '::ulture was further changed in 
1982, and ,,,ear .sections were brought
under three deputy directors general (see 
Figure 2). The Agricultural Botany and Ag-
ronomy sections, eight agricultural stations, 
and the national commodity programs for 
six crops are now under the deputy (irector 
general of crop production, whereas the Soil 
Science and Agricultural Chemistry, Pki 
Pathology, Entomology, and Agricultural 
Engineering sections are under the deputy 
director general of technical services and 
extension. The development sections for 
fisheries, fruits, and vegetables and the na-
tional commodity programs for potatoes and 
citrus are under the deputy director general 
of horticulture and fishe, ius. Another in 
teresting feature of the reorganization is that 
the Agricultural Information Section, which 
is closely related to extension, is not undei 
the deputy director general of technical ser-
vices and extension, but under the depLty 
director general of planning and evaluation, 
Also, somri agricultural farms are under a 
regional ariculturat directorate, although 
other regional directorates currently have 
no farms. The prodiction support bias and 
the balance of work distribution among the 
deputy directors general seem to be the 
guiding factors in the current reorganiza-
tion. Thus these compartmentalizations 
hpvc further disintegrated agriculttiral re. 
search activities. 

Present Agricultural 
Research Structure 

The Ministry of Agriculture presently 
consists of the Department of Agriculture, 
the Department of Livestock Development 
and Animal Health, '.ite Department of Food 
and Agricultural Marketing Services, and 
the Central Food Research Laboratory. 

Department of Agriculture 
Agricultural research within the Depart

rnent of Agriculture is organized into disci
plinary and commodity sections in addition 
to national commodity research programs. 
Agricultural research stations and agricul
tural farms have been establishic', in various 
parts of the country [or the purpose of re
search and production support programs 
(see Figure 3). 

There are eight disciplinary sections: 
Agronomy, Agricultural Bot my, Entomology, 
Plant Pathology, Soil Science and Agricui
rural Chemistry, Agricultural Engineering, 
Socioeconomic Research and Extension, 
and Farming Systems Rc:earch. These sec. 
rions are located at Ku maltar. Kathtmandu 
Valley. Along with the three commodity 
sections discussed below, they are the tech
nical arms of the Depa intent of Agriculture. 
[he main functionls of the disciplinary sec
tior.s arc to colduct and coordinate research 
activities in their respective disciplines at 
the research section, the head offices of 
commodity research programs, agricultural 
starions, and agricultural farms. The Agron 
otny Section carries out varietal and fertilizer 
trials and varietal improvement through 
plant breeding, and also does cropping 
system research. The Agricultural Botany 
Section foes seed testing, insDection, and 
certification. The Plant Pathology Section 
conducts research on plant diseases and 
mushrooms. The Soil Science Section con
ducts soil tests and biogas rcsearch. The 
work of the Entomology Section includes 
sericulture and apiculrure, besides restarch 
on insect pests of plants. The Socioeconomic 
Research and Extension Section conducts 

research on adoption of reconmended tech
nology, and the Farning Systems Research 
Section focuses on the suitability of technol
ogy, taking the total farming system into 
account. 

The three commodity sections are Fruit 
Development, Vegetable Development, and 
Fisheries Development. The fruit and vege
table sec;ionsare responsible for conducting 
and coordinating research and developmen
tal activities in horticulture. These sections 
concentrate primarily on production and 
production-support activities. For fruits, some 
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Figure 2-Organization chart of the Department of Agriculture, 1982 

[re c Do r G e Dp D ,er l Crop Production 
Deputy Director General 

Paddy Agronomy 
Wheat Agricultural 
Maize Botany 

Sugarcane Cropping 
Pulses System 
Oilseeds 

FarWestern 
Development 

Region 
Dhangarhi 

agliculturul District Agriclural 

De opmentOice 


Doti 

Source: Department of Agriculture, Nepal. 

I Conrnoiv¢ 

Tarhar 
Parwanipur 
Bhatraha 

Rampur 
Nepalgari 
Surkhet 

Jurna 

Midwestern 
Deveoprent 

Region 
SurkheDhankut 

Dcparzrment of Agzriculture 

Director Ge-rral 

nd E x t e ns ionTechnical Services F is h e r iesHorticulture and 
Deputy DirectorGenera teptito DirGenrGeneral 

Entomoog, 
Plant Pathologv 
Agricultural Engineering 

Soil Science and Agricultural 
Chemistry 

farm Irrigatiun and Water 

t x-t non and Training 
tua,,,I h Pr,,ram 

D. r,:-:rwntai Admln:,tration 

Fruit Delopment 
Vegetable Develor-ient 
Fisheries n, velopment 

We sEatern 
Developmentrren 

g District Agricoltural 
DevEome Office 

Hardinath 

Khabre 
Kakani 

Pla nn in g a nd E v a l u t i c r n 

Deputy DirectorGeneral 

rogr.... ISection 

Potato 
Citrus 

Development 
Region 

Agricultural Dist rict 
* Farm DeeomntO 

Sunsari 

(sed multipli
 
cation farm)
 

I 



Figure 3-Locations of agricultural research stations and farm 
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research is carried out on varietal selection 
and propagation methods along with plant
protection measures. For vegetables, quality 
seed production is the major activity; some 
varieta! trials and plant protection trials are 
also conducted. In all, there are 20 horticul 
tural farms and 4 horticultural units within 
the multipurpose agricultural stations at 
various locations in the hills and the Farai. 
Only a few of them are truly engaged in re 
search; they are Marpha, lumla, Nawalpur, 
Yogyapuri, Nepalganj, Pokhara, Khu roaltar, 
Kirtipur, and Dhankuta. 

The Fisheries Developinent Section doe,, 
research and developmental work for fishcr 
ies. Of the I I fisheries development centers 
in the country, 0) are involved in some re 
search work, but their main function, are 
to produce fingerlings and dist)iiute them 
to farmers. The research activities of the 
centers include induced breeding techniques, 
incubation of fish eggs, lim n¢logical suorwv 
of natural bodies of water, polyculture, in 
tegrated fish farming, and cage culture, 

Eight national Commodity research pro 
grams have been established to coordinate 
all research and production activities in a 
multidisciplinary approach. The progran 
commodities and headquarters are shown 
below. 

Crop Hleadqu.ters 

Paddy Parwanipur 
Wheat lBhairahwa 
Maize Ratnpur 
Potato Khumaltar 
Citrus Khurnaltar 
Sugarcane Jitpur 
Pulses Khunialtat 
Oilseed Nawalpur 

Of these eight commodity research pro 
grdms, the sugarcane, pulses, and oilseed 
programs aie recent additions. Only the 
paddy, wheat, and maize programs are 
reasonably well established, with the finan 
cial and technical assistance of LJSAID, 
under the Integrated Cereals lroje,: The 
potato program has received some finincial 
and technical assistance from the govern-
ment of Switzerland. The responsibility for 
tobacco and cotton research had been with 

the Ministry of Industry but was recently
transferred to the Department of Agricul
ture. lute research is still with the Ministry 
of lndustrv. 

Eight agricultural stations have been es
tablished in different agroclinatic areas for 
research and development activities. They 
are located in Tarhara, Dhankuta (headquar 
ters of the citrus development program), 
Parwanipur, Rampur, Jiri, Nepalganj, Jurnla, 
and Surkhet. Flhese stations are centers 
of multipurpose activities and provide sup
port services to extension through training
and technical backstopping in addition to 
research. They essentally provide links 
between various nati oi] Conmodiry re 
search programs, centai disciplinary sec 
tions, extension agencies, and farmers. Th 
headquarters of some of the commodity pro 
grams are located at these stations, which 
also serve as testing sites for the programs 
and for disciplinary sections. Additionally,
they are used for orthe-job training of ex 
tunsion workers and farmers. 

Agricultural farms are established to 
concentrate on a single commodity or activ
ity. For example, there are agricultural 
farns that deal only with cereal crops; hor
'icultural farms deal only with fruits and 
vegetables. For cereal crops, 7 farms are en 
gaged in adaptive research, seed multiplica
tion, ar other production support activities. 
They are IHardinath, Nay' 'pur, Bhairahwa, 
Khavre, Doti, Jhunika, :,, Khumaltar. 

The cropping systern program was in
itiated in I077 after the recognition that 
each commodity research program and dis
ciptrary section was concerned with 
solving a specific problem or developing a 
high-yielding variety without considering 
the work in the context of differences in 
cropping patterns, resotuce endowments, 
or socioeconomic levels of farmers. Also, 
the farming s'stem in Nepal is a mixed
enterprise system, so the purpose of crop
ping system research is to test improved 
technologies under the conditions encoun
tered by small farniers, and then to recom
mend appropriate technologies based on the 
farmers' cropping patterns. The cropping 
system research activities are conducted on 
farmers' fields at six different sites in Nepal. 
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For the hills, the research sites are Lele 
(Lalitpur), Purndi Bhumdi (Kaski), Chaur. 
jahari (Rukum), Khadbari (Sankhuwasawa), 
and in the Tarai, Sukhchaina (Parsa), and 
Tandi (Chitawan). .The program also car-
ries out socioeconomic surveys to analyze 
factors affecting the adoption of improved 
technology and to identify the constraints 
of such adoptions. This program has de-
veloped methodologies of on-farm research 
that are useful to commodity programs and 
cropping systems, and to extension in carry-
ing out production programs. The cropping 
system program will gradually expand to 
conduct a study for a total farming system, 
including livestock and other economic ac-
tivities of farmers. 

With the goal of improving the organiza-
tion of research units, the Seventh Five-Year 
'lan II085-00) made provision for the Na-

tional Agricultural Research and Services 
Center (NARSC), which came into exist-nce 
on December 3 1, 1Q85. NARSC's basic ob-
jective is to bring the different research 
activities of the D)epartment of Agriculture, 
together under one agency to provide co-
ordination in research. The research tnits 
under NARSC are disciplinary and comnod
ity sections, national commodity research 
progratms, and agricultural stations and 
farms located in various parts of the country. 

The tunctions of NARSC are to prepare 
short- arid long-term research programs for 
submission to the National Agricultural Re-
search Coordination Committee (NARCC); 
to execute, monitor, and supervise the pro-
grams approved by NARCC; to publish tech-
nical papers of research results; to prepare 
manpower and physical resource inven-
tories for the operating and development 
plans of the research units; to set tip a well
organized library; and to establish an Office 
of Biometrics to guide research centers and 
their staff in sound biometrical procedures 
for research. Since NARSC is in the Depart-
merit of Agriculture, its coordination of re. 
search programs is restricted to field crops, 
horticultural crops, and fisheries, 

Department of 
Livestock Development and 
Animal Health 

The Department of Livestock Develop
ment and Animal Health has two main cen
ters headed by two deputy directors general. 
The Livestock Development Center has five 
sections: Animal Nutrition, Animal Breed
ing, Animal Pasture and Fodder, Poultry, 
and Animal Production and Management. 
The Animal [Health Center also has five sec
!ions: Biological Products for Production of 
Vaccines, Disease Investigation and Re
search Laboratory, Rabies Control, Foot
and-Mouth Disease, and Central Veterinary 
Ilospital. Nepal has fou r cattle development 
[arios, two yak farms, three sheep farms, 
two goat farms, five brooder hatcheries, and 
four pasture cro) deveiopment farms. Re
search activities in livestock are limited. 
livestock farms are largely concerned with 
the production -f superior livestock breeds 
and their distribution. The only unit that 
carries out some veterinary research is the 
Disease Investigation and Research Labora
iory. livestock fir conduct very limited 
research in animal nutrition and breeding. 

Department of 
Food and Agricultural 
Marketing Services 

Eonomic and marketing analysis in 
agriculture isconducted by the Department 
of Food and Agricultural Marketing Services 
(DFAMS). DFAMS has three divisions: Eco
nomic Analysis, Agricultural Marketing Ser
vices, and Agricultural Statistics. Otey the 
Economic Analysis Division is engaged in 
some socioeconomic research. 

Central Food Research Laboratory 
The Central Food Research Laboratory 

is a separate agency with the status of a 
department in the Ministry of Agriculture. 
Its major activities are related to regulating 
such functions as food testing and quality 

The names in parentheses are the districts inwhich the research sites are located. 
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control by fixing certain minimum quality
and purity standards for different food prod-
ucts. The agency also conducts some re-
search on fruit and 'egetable processin, in
Kathmandu and analyzes the n,utritional 
value of different foods and food products, 

Other Research Institutes 
Other institutes engaged in agriculturalreeO ethe
insttuen
reseaachSare the i agricuturalduite of Agricui 

Animal SciencesI i ai,Apor, undr 

stin LpLire and 
HAAS at 

Triblitvan rvier ty, and the Agiricutinal 
Projects Services Center IAPR)S( in Kathb 
mando. IAA , ctiducts both physical and 
social scienceJShitairily 1c';rcl,\Vilhwhereasfiesitrc API)?() YCct.m rnai related 
is mainely fiwtluat;,Trd W' ith ahn d
to proiect yoriwtlmiu:, ,-vaflatio, and 1griC uItoralp lic . 

Irheisfurthn ilateion .Hd aci thraerCtsearch fltheT illUNratt-d intie COll 
 lC
o f ir rigat ion n a ntgeu, it re ,earch by tliL t
Departm entiof lrrigatiou, Hydrology, 11d 

Meteorology in ileMinistry of Water
Resources; soil conservatin aid erosiolcon~lrol research by th(- [ofpai'ln iningConsrvatren and Watershed e il <,!llht I' p; ;ilinlfll pro sl,tplroce'dnt. tlamnit, ; 

Gionenrdvt i oate she M n~i tmand silviculture research by thl)e ~eu 'uesrllcho f F~ore s try if)th e M in is try o f Fo r tD 
Sol oert ,;Irya n din , of Fo et tSoil Cons tu vati o1 ',AFS(CI. The )e pa i diic tinu 
of Medicinal Plants is the largest unit inder 
MFSC to be involved inreseatch. It has foir 
sections: Royal )rug, Research laboratory, 
Royal Botanical Garden, otatical Survey
and Herbarium, an( Ihrbal Farns. 

Research Planning 

Fach technical Idisciplinay or comuitod-

ityl 
 section, auld tati1tu-l Com1lmodity re

search 
 program is,required to prep.lre its 

annual progiatl along With its 
 annual 

budget for presentation to the National Plan-

tingCommission and the 
 Mitnistry of F 


naruce. 
The input,, frtO) crop worksbops that 
are held twice yearly (iiilanuary for sLimiler 
crops arid in Atigtist Or winter crops) are

used in preparing the anntial programs. [he

research achievements 
and planned activ
ities of itecommodity research prograin
,,nd those of the technical section that are 
related to the commodity program are dis-
cussed in the workshops. The comments 

and suggestions of the wor:kshops are sol
icited to modify certain activities in the
proposed programs. The workshops are at
tended by the joint secretaries of the Minis
try of Agriculture, the(director general and
deputy directors general of the l)epartrnet 
of Agriculturc, regional directors, the chiefs 
of technical sections anti commodity pro 
grais, and a group of district agriculturaldevelopment officers.the Agriculture Inputs Representatives ofCorporation, the 
AgricuIltural )evelopment Bank, the Depart
mernu o Food and Agricultural Marketing
Services, IAAS, anrdt are alsoAPROSC in 
ri ted.
 

'T-',....,Is<,i 
 u~ n thus pre-
Ipard by technical sectionis an(d conumodityprogians atu,submitted to the l)epartmeillof AgricLIttire. lhese research program s are 

subsequently subilitted to atnd discussed ini,
tot' n i eo Na iol P10t111nad a r ree thetnt h n 
pissed to tilt Nayionall Pln'ud iClTomfI t - ris 

issdt noiSadtl bfdget appr oVal.
 
dUl 


ulsing iilipui(s
lfom the workshops is largely restricted to 
iijl c ereal and cash crops.prolgamst Si nce the r e fruits, vegetables, livesarc h p ro g ra ins fo i t s e e al s i e-iiSThe,uock, and fisheties are limited, they are nott c e o t i i ui r u l r n t g p o e 

subjected to thiur'
rigorous planning proce
dticr.
 
and evaluatiou 
 has led to at1 u-dervaluation 
al inorrice ha to 11Undaluation 

f'research in agricilttral
stations aid fariimis. For example, each famin 
is required to fixtargets for production ofseeds. animals, or fingerlings and tor theHurmber of persons to be tra'inud or"training 
cow,,es to be condLucted every year. Simi
larly, a larget is set for the number of re
search experiments to be coilducted. These
 
targets are broken down ol aquarterly basis

:ind farns are expected to report in their
 
quarterly evalLation the nlmber of'research 
experinnts carried OUtian1d other targets
achieved. 'lbhu-, a frm with 1I ltiple func
tiens can achieve 70 to 80 pe.rcent of its 
targets, showing a good performance with
out doing researtch. This probi-n is due not 
only to the low priority accorded to research 
but also to a faulty evaluation system based 
oil physical targets. 
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Research Coordination 
The Agricultural Research Coordination 

Committee, constituted in IQ72,/73 under 
the chairmari ship of the director gneral of 
the Department of AgricuMlre, ,vas reestath 
lished in I980/81 undker the chairiiianship 
of the secretary of agriculture bUt remained 
inactive. Tlre other committe,e renrller., 
nanre., wel e the joint secretary or tIlt' Falu 
atior and Project Anlysis )ivision of tile 
Ministry ot Agriculture; tire joirrt scrutarv 
lagricaltur-el of the National lFlatnirr.,Cin 
niission; the director g [nral Of thlt' l):rtt 
merit of livestock Dtvelopterit amlu Animal 
Healtth: the deprrty nlirectut lLop 
research) Of tIhe [)epa;-tM ni of Ag,riculttre; 
the (Juputy director eral of twe Iiepalr 
uoel of flood and Agricultural Marketing 
,csvices; tire chief of thet, :tlitral Fou l I6-
s , rch la oratery; subject matter specialists 
it thie lieuls of crop ,Cict e , igrictitl 
botany, hrrtictlture, p)lanl )rocorli, liV, 
stock r1io velril.lry science, tisheries, agri 
cullulrll ] tiginee ril, alnd lattn irrigalioll; 
antd ,twofarttersI :crert, at 

lIh designate d funiciiOns1) the resea:Clh 
collitlrilh c wetuto (h~tbrtetite agricultural 
researclt p)itliti(,s arid poiis(,; to at)provc 
research )r;jects subloith'd by reset clI 
agencies alter ascertailing that tire projects 
are consistent with research piiriti,s arid 
policies; to prtwide the r.ecesSary financial 
aidc ptill r.sourcs(,. 10 ary otit th, 
projects effectively: tW oiduc-t r'iflr 
rilonitoring and evalu<rtiotns 0 re.,earch pro 
jects; arid 'o initiate cotatt amid develop 
relations with other noial an.f ilIrli 
tional agencies in ihe tie!d of agriculiual 
research. No separat, wcretariat ,as ver 
established for ttis coinlntiltot. 

The need for at effective all(] function-
ng research cotrdinlation colmllittee at [tire 

latlOnal level to streamlline tihlt aliculltUral 
Ieseach syti was agaiu rrcogttiized in 
tile Seveth Five Year Plan I1985 90). 
Theiefore, the existiig Agricultiural Re-
search Coordination (rimnittee ias fitre 
reconstituted arid retiarti(e the National 
Agricutlturai Research Con(ilination (or-
inittee (NARCC) Under the chairmaship o' 
the secretary of the Ministry of Agriculture. 
Tire other committee members are the joint 

secretaries of the Planning, and Coordina. 
tion Division of the Ministry of Agriculture, 
the National Planing Comnission jagricul 
tur), thC MiliisIry of Finance, and the 
Ministry of General Administration; the di
rectors gencral of the Department of Agri 
culture, tile [)epartmnt of livestock and 
Animal lualth, and the I)epartment of Food 
and Agricultural Marketing Services; repre 
sentatives fron the Royal Nepal Academy 
of Science andl(erchro!ogy and tile lInstitute 
of Agriculture atnd Aninal Science of 
IrihIuvan Ihivrsity; tire chiefs of the Cen
tral lord Resarch [.:rhoratory arid the Na 
tt1a1, Agricol!rral kese.:Clarch anrf Services 
(cuLe; two harriters, representarives; ald 

I three ret)rCaUllltiveS front) a group of eIlli 
11t11 ,ciintists. 

A peri, arre-nt secretariat of !he coniit
tue hast ficrI e,tabliShed itl the, Ministry of 

ic it tl h re is tlow,. a provision for a 
hill hillt' n1t-i'lwr secretary (joint secretotry 
levell) wiho ie mt, is the chiuf executive 
officer anid has a v ,Il of technical pursoi
netl alld supporlilig staff. 

Donor Assistance and 
Research Collaboration 

Apart frori grelater ialiotial effort, two 
oilhcrhimportari factors cart help bui!d tihe 
t a lilil research systeti, : external assis
tance aid w.ollaboration with other national 
;ti(l international research systenis. 

Project Versus Program Assistance 
(;ierailly, extCrlal agencis support 

aiticultural riteirch on the basis of a proj
cCL,riitietr thani a program, approach. This 
caUSe, both iliktuirtiils ill the resoutrce allo
catiotis allid coflifict amnonig project staff alld 
ionproject staff due to differice.< in oppor
ttLlities tl privileges thlroug0hout a project. 
for ilrt;riPc, under tile Integratcd Cereals 
Project, I ISAil) Supprirt was linited to three 
liraor foodgraini crops, ranely, paddy, 
wheat, and iaize, alid was nsot extenided 
to livesiock arid huirtculture. )r. Vernon 
W. RUtittan , whose work il the field of agri. 
cultural research systems is well known, 
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contends that "the project support approach 
to agricultural developnent assistance has 
rarely been effective in contributing to the 
development ,Of viable national aIriculturl 
development institutions."-'(' Thert av cilr 
rently 32 foreign aided projects supported 
by 13 dilfereni external agencies to help in 
agricultural research, resource assessntIt, 
and data acquisition in Nepal (see Appendix 
I, Table 40) 

USAII) has been th. iajor donor iagency 
to support agricultural res, arch in Nepal. 
From 1957 to l)84, IISAID contributed 
about U.S. S23 million to assist in establish 
ing research and extension systesllS with 
the laill .illhasis oil loolgrain cqp, 
through t-chnicil ssistaIlce, eqi,( iitell 
and mat(il und tra1ling. ihe /ezor 1 
the /1711 S, ',", ii I'ropl.,7t'tnti g Al.ssio;i to 
Nepalceniphasizes ,teveloptient of f:111t ind 
livestoc! to eff c, a IIift toward a apIp)i 
ate balance anliong comoiities.- To brn 
about a f)dlal:ed developtlleI ("f le total 
agricultural research syslehm, a long-tm 
comprehensive plan for agricultural :e-
search in terms of its structure, physical 
facilities, and staff development needs to be 
prepared. Similarly, ile commitment of 

,funds on a long t(-t ti Iai to implement 
such a plan needs to 1eL,sought. 

Collaboration with External 
Research Systems 

Nepl's collaboratiot with other na 
tional and international agricultural re 
search systt is extrenely limited. One 
reason lor this limitation is the weak Ne 
palese research systemn. IhIlvss the l.vel (of
research al(l scieutific staff itipro ses, it will 
be difficult, if not impossible, to establish 
and Inairnaii con act with other systems 
and to realize tmutual benefit for '(i-
laborators. Nepal could benefit greatly from 
collaboration with the Indian agricultural 
research system, vhich is relatively well 

developed in the region, but only the Ne
palese wheat, rice, and sugarcane programs 
have established contacts with the respec
tive programs in India. liven these contacts 
were initiated entirely on a personal basis 
a1og the sc;-ntiS. seIsful cOllaboration 
could also be established with India in many 
other areas ol crops, livestock, and horticul
lure. ()ther collaborators ictdude the-Asian 
Regional Maize Program in Thailand and at 
the I lniversity of ilawaii, an(l the Itterna 
tional Winter AWeat Nursery lPt ograr .it 
lie [iniv.,vtity of Nebra:ka in, the lrited 

States. 
As for cmiracts with the international 

ag'ricUIltutra re.,seLrch(t(Ilters, Nepaihas some 
collaboration with tile Internati, tal Rice Rem 
searcih Institutt i RR I and the Ititernatiornal 
(entetr lor Maiz aid Wheat Improvetlent 
W(IMMYl', but only limited collaboration 
witi the Int'rllatiotnal Potato Center ICllI, 
6the Interlationilal (Crops Research [listitit 
for Ih(, Seli Ari Idropics I(CRISA I), the 

Inlitertiatiotnal (.nter for Agricoltural Re 
search in lie FDry Areas IICARI)A), aind the 
International Food Policy ces.,earch Institute, 
(I FId Exchanges ot gcriiplasnIt and visits 
of scientists betwen Nepal and these inter 
national centers have taken place. Some Ne
palese research scientists have also received 
short-term training, at IRRI arnd CIMMYT. 

Comparison with Neighboring 
Research Systems 

iotnpareo ,vlh the agrinltural re
starch systotms of India, Pakistan, arid 
Billglade'Sii, wi idi are oi giniztd under au
tonomous councils, the Nepalese system has 
lhree intiportantI disiinguishing features. 
First, [lte Nepalese agriculttral research sys
tern operates tnder govertment depart 
ments within the rules and regulations of 
the civil service. Second, Nepal's research 
units or activities ate not unified under one 

2"Verimr W. Ruon, "Rehrniing the Global Agricultural Research Support System," lulletin 8 ?2, Economic

Develpnlent Center, tniversity of Minnesota, March 1983.
 
21 International Fund for Agricultural Development, Report of the Special Programming Alissior to Nepal (Rolie:
 
IFAD, IO77j. 
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body, but operate separately within differ-
ent departments of the government and 
have serious problems of coordination. 
Third, the research sections, commodity re 
search pregrams, and agricultural stations 
and farms are entrusted with respon-
sibilities of both research and development 
(production support activities, 

Need for Social Scientists 
An important factor missing in the pre-

sent research system is the involvement of 
social scientists with biological scientists in 

agricultural technology d: veloprnent. There 
is no social scientist working with any dis
ciplinary or commodity secuon. commodity 
research program, or IarmiWn, research unit 
anywhere in thc country. A single Nepalese 
agricultural cconioisi who had worked 
with 1 farninig, ,ystem resedrch unit re
turned recently from IRRI after completing 
his Ph.D. In the developnleiit of improved 
tech nology, om ision of IIh socioeconomic 
aspect is a serious constraint ini reconmenld

ing ectmolo,y onsisieni with farmers' 
problen and r.sotlr endowments. The 
teed for social scintists to work closely 
with physical and biological ,cientists has 
recently been rtcognized. 
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5 
ALLOCATION OF FINANCIAL AND
PERSONNEL RESOURCES FOR RESEARCH 

l'he agricultural sector iiclhdes agricul
ture. irrigaiorn, forestry, Land reform, zid 
cadastral survey. From I Q,),"7 1 to 1030/
81, the rate of anlual increle t expenldi 
ttte on the agriculture coipotten! was only
II percent in real terls, COllpared to 15 
percenlt otl irrigatioa and I1 perc;nt on 
forestry. Duril the sante periNod, the agri-
cultute eXpetlditure Cotnstituted about 42 
percent of the total agricultural sector 
budget (calculated f'or riable 0). The aver-
age shares of expettditure ott agriculture as 
a percentage of agricultural ()P and 0l dP 
velopmnent expertditure were 1.2 itd 10.2 
percent, respectively. 

Real ox pend itu re in arictIl nral re 
search increased alntually at about 4 pur
cent, front Is 14.5 milliom ill 1970/71 to 
Rs 18 million ill 1980/81 (see ldhblC 10).
Similarly, re;l te'xpenditur, it Igrictlltural 

extension itcreased annually about 7 per
cent from Rs 0.3 million in I070/71 to Rs 
10.) million in 1080/81. 

lale 1 I presetits the average shares 
aid mn/ttl growth rates of expenditure ol 
research, by disciplinv., betweeni 1970/71
.111d 1080/31. Crops, livestock, and horti 
ctnitute together colstituted 81 pf ' emt of 
tll. total expelndittle. '[hough the .,xpendi
1tire on socioecontnic research constittited 
the low,,t share, its amnal growth rate has 
beet, the highest (12.5 percetIlt because of
d low ba;t valtue. t)t1 tlte other hand, crop
research costitult(ed tit' hi t,_tst share (37 
peteot), hut its g'oVlh rtte Was 1thC lowest 
{less than, percent). The realexpenditur, 
onl input research, which comprised ex
pletdtittres in tie agricultttral engineerintg 
sectioti, soil science, and agriculttiral cthen
is'ay, d,ciined dtiritig this period. 'Ihe annual 

Table 9-Agricultural sector budget expenditures, 1970/71-1980/81 

Year Irrigation Forestry 

I070/71 42.2 I 0.0
IQ71/72 40.8 14.7 

1972/73 
 34.3 13.2 

t073/74 08.4 14.3

1Q7,/75 55.2 18.0
1 75/70 09.5 20.2

I 970/77 90.0 
 31.7
N,771/78 91.O 48.9 
178/79 140.5 41.5
07/80 131.0 53.0 


10! /8t 143.1 44.3 


Annluts grown 0rate 1.10) 18.80
t-statistic 8.00 0.77 

Source: Nepal, Ministry of Finance, 

Land Reform 
and Cadasrral

Survey 

172/73 Its OitionI 
8.8 
Q.2 

11.0 
I0.0 
15.3 
10.3 
22.3 
22.1 
28.3 
20.8 
21.1 

(percent) 

11.85 
0.08 

Total 
AgriculturalAgriculture Sector 

.15.53 0t0.0 
45.07 tI18.7 
01.81 120.3 
75.03 108.3 
60.12 154.0 

146.02 250.0 
128.55 272.5 
121.55 283.7 
122.00 332.3 
86.44 291.3 

127.50 336.1 

10.95 13.50 
3.87 9.13 

Ihudgct .;w'ches, various JscaI years (Kathnandu: MOF, various yearsl.Note: Irrigat;on, forestry, land reormi ard cadasiral survey, anid agricullure are the componerts of the agriciliural 
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Table l0-Budget expenditures on agricultural research and extension and 
other agricultural items, 1970/71-1980/81 

Year 
Agricultural 

Research 
Agricultural 
Extension 

Other 
Agricultural 
Expenditures' 

Total 
Agriculture 

0472/7' 6(;millmn; 

1,)70/71 14.4tO8 o.308 24.75 45.531971 / i2 11.450 8.026 2 1.00 15.071072/73 14.280 8.503 3Q.03 61.81])73/74 15.00 8.534 50.53 75.03
W74/75 16.031 7.001 -12.4 3 66.12P075/70 18 o93 I I l0 117.03 146.929Q70/77 
 20.102 I 3.745 94.04 128.55077/78 20.024 13.325 08.20 121.55078/70 21.814 15.087 85.10 122.00
1(070/80 19.35 I 13.188 53.0 80.44
1080/81 18.07) 10.85() 08.65 127.50 

(percent)
Annual growth


rate i.v)2 
 7.16 14.35 10.05[-statistic 4.61 4.18 3.70 3.07 

Source: Nepal, Auditor General's Office, Auditor (;ieneralAnnital Aeport, various issues (Kathmandu: AGO, various 
years).

Includes oxlwnditures on administration and sobsi dies on seed, fertilizer, credit, and food distribution. 

Table Il-Agricultural research expenditures, by discipline, 
1970/71- 1980/81 

Horti- Socioeconomic
Crop Livestock cultural Fisheries Input Food and MarketingYear Research Research Research Research Research Research Research
 

(1072/7 (s iillioni
 
]1)70/71 5.n24. 1.2e)( 1.027 1.232 0.898 
 0556 0.2001971/72 6.47o 3.12) 1.089 0.974 0.002 0.533 0.362
1972/73 5.7)0I 3.222 2.5018 0.000 0.076 0.014 0.17()1973/74 5.181 3.747 3.315 1.04) 1.052 1.182 0.409
1074/75 5.141 3.647 4.127 1.0,1) 0.778 0.06" , 0.620
1975/76 0.214 1670 1.040 2.188 0.015 0.812 0.544

1076/77 7.53o 3.883 4.730 1.858 0.758 0.733 0.654
1977/78 7.206 4.108 4.884 1.424 0.820 0.805 0.7771978/70 8.858 4.217 4.713 1.590 0.851 0.804 0.691
1979/80 6.318 5.541 3.878 1.301 0.774 0.791 0.688
1980/81 6.078 1.532 3.555 
 1.288 0.538 0.783 0.704Annual average 6.457 3.993 3.642 1.355 0.790 0.788 0.536 

(percent) 
Average share 37.00 23.00 21.00 8.00 4.50 4.50 3.00Growth rate 2.84 3.34 8.78 4.13 -3.03 2.35 12.47I-statistic 2.Oo 2.84 3.35 1.07 -1.83 1.08 4.20 

Source: Calculated froi Nepal, Auditor General's Oflice, Auditor General Anrtual Report, various issues 
Kathnandu: AG(O, various years).

Note: The detailed components of these classifications are presented in Appendix I, Tables 41 through 46. 
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growth rate of real expenditure for horticul 
lure was 9 percent; livestock, 3 percent;
tisheries, 4 percent; and food, 2 percent. 

Between 0/71 and 1080/81, t 
expendittre onl agricultural rtescarch if)the 
hills itncreased rem L) 0 million to INs7.4 
million at 0 purcent 4ltllhi!lv, while th ex 
pendituic in tie Tar,n (%where fisheries r,, 
search is concentraledj increased from 
about Rs 5.7 million to Rs 0.0 million, at 
an annual Vate of 3 percent (see 'lable 12).
-xpend Ures for crop, horticulture, and 
livestock research inthe hills increased at 
8, Q,and 4 percent ayear, respectively (see 
T 3able3). Thus it is evident that during the 
1970s, hill agricultural research was ac 
corded a high pt iority, 

Real expenditures on the single-disci-
pline research prograns of the technical sec 
tions increased by only 2 percent annually 
during the same period, from Rs 3 million 
to Rs 4 million. 

Annual budget expenditures of techni-

ca-l sections, agricultural stations, and farms 


Table 12-Agricultural research 

expenditures on hill, 

Tarai, and disciplinary 
research, 1970/71-
1980/81 

Disci-

Year Tarai Hill plinary Total 


Si772.'73 Iilu~mo 

1070/71 5.7 W S.S,, 3.1 o3 .4..oo 
I 71172 o.127 t1.917 1.412 l..t
172/73 .2 t,' 4.Q7 3.0o4 1.1.280 
1073/74 5.817 6.08o 4.c3 15.o01074/75 5.712 o.37o 3.9.13 1t,.031
1075/76 7.382 7.788 3.523 18.o03 
076/77 8.277 7.801 4.084 20.162 

1077/78 7.088 8.028 4.008 20.0241078/70 0.000 8.523 4.201 21.814
1Q70/80 0.81 8.823 3.712 1Q.351
1080/81 6.,12 7.440 4.00 18.078 

SprCeflr I 
Growth rate 3.02 5.74 2.33 3.03I -statistic 2.38 5A3 2.7 0 4.6 1 

Source: Calculated from Nepal, Auditor General's Of 
ice, Auditor General Annual Report, various 

issues (Kathmandu: AGO, various yearsl. 

fluctuated widely during this period, and in 
most cases their expenditures in real terms 
were constant or declin.cd, particularly after 
1e Tables 41-40).1Q75/70 (see Appendix I, 

Agricultural r'selrch exlperidilture, isa 
share of agricultural (;) has remained 

ot und 0.22 percent between I 70/7 1and 
1080/81 {(see Table 14). tlowever, agricul 
tural resea rclh CxperditUire as 1share of total 
developin-nt expenditure declined from 
2.70 percent in IQ70/7 1 to 1.33 percent 
inI180/8 1.Sililarly, agricultural research 
as a share of the agricu Itiral sector and agri
culture budget expenditures declined sub 
stantially from 13.00 and 31.77 percent, 
respecttvely, in 1070/7 1to 5.40 and 14. 17 
percent in 1080/8 1.The propo.ied research 
expenditure as a share of the agricuilture 
component for the Sixth Five-Year Plan 
(1980-85) shows i further decline to only 
8.0 	percent (see Tabl 151. 

The money and personnel used it) the 
technical sections, research stations, com
modity research programs, and agricui.cral 

farms are categorized as research expendi 
tures in government budget documents, all 
though the real research expenditure is lessIsee Table IO. For analysis purposes, the
 
budgeted research expenditure and the ac
 
tual research expenditure are separated.
 
What the governmert considers research
 
expenditure, which is generally reported,
 
has been termed "budgeted" research ex
 
penditure, while expenditure on activities
 
that would quaiify as actual research work
has been termed "actual" research expendi
lure. The actual research expenditure was
estimated as the expenditure that is made
excusively for research purposes from total 
e
 
budget expenditure in the technical sections, commodity research programs, agri
cultural stations, and farms. A three-year 

average (1978,79-1080/811 oi the total
budgeted research expenditulre was about
Rs 35.4 million, of which crop research 
constituted 38 percent; livestock, 24; hor
ticulture, 20; fisheries, 7; food, 4; sociu
economic, 4; and input, 3 percent. Theaverage budgeted recurrent research expen

diture was about 20. million, which was
75 percent of the budgeted research exen
diture for the three years. The estimated 

40 
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Table 13-Agricultural research expenditures, by region and discipline, 
1970/71-1980/81 

Yea, Crops 
farai 

Horticulture Livestock Fisheries Crops Hort
Hill 

iculture Livestock Fisheries 

(1972/73 Rs million) 

1970/71 3.5 k)2 0.444 1.01o 0.082 0.583 1.183 3.253 0.550 
1971/72 4.222 0.450 0.810) 0.000 0.730 !.53) 2.280 0.368 
1072/73 1.102 0.,14 0.)84 0.084 0.30,1 2.140 2.238 0.210 
1973/74 3.411 0.5 18 1.04 0.703 0.58o 2.827 2.418 0.256 
1974/75 2.Q80 0.8)2 1.092 0.7,12 0.028 3.234 2.207 0.307 
1975/7o 4.134 1.300 0.8Q3 1.055 0.887 3.340 2.420 1.133 
070/77 5.030 0.Q01 10.)03 1.100 1.20() 3.7,15 2.148 0.608 

1077/78 5.002 0)50 0.Q02 1.014 1.06) 3.034 2.01,e 0.411 
1Q78/70 5.)2') .102 0.811 1.15() 1.407 3.011 2.083 0.431 
1070/80 -1.210 0.7Q8 0.54-1 1.234 O.000 3.080 4.610 0.127 
1080/81 41.250 0.707 0.680 0.Q08 0.706 2.702 3.501 0.380 

Ipercent) 

Growth rate 3.03 8.75 -1.12 o.37 8.20 0.90 3.87 -2.04 
t statistics 1.70 2.99 --2.45 4.27 2.7) 3.25 1.84 -0.35 

Source: 	Calculated from Nepal, Auditor General's Office, Auditor General Annual Report, various issues 
(Kathmandu: AGO, various yearsl. 

Table 14-Agricultural research expenditure as a share of agricultural GDP 
and of expenditures on development, agricultural sector, and 
agriculture, 1970/71-1980/81 

Agricultural Research Expenditure Shares 
Total Agricultural

Agricultural Development Sector Agriculture
Year GDP Expenditure Expenditure Expenditure 

(percent) 

1970/71 0.19 2.76 	 13.6 31.77 
1971/72 0.16 2.31 	 12.2 32.07 
1072/73 0.10 2.35 	 11.0 23.10 
1Q73/74 0.18 2.43 	 9.5 21.28 
1074/75 0.19 2.22 	 10.4 24.25 
1975/76 0.23 2.13 	 7.2 12.72 
1976/77 0.28 1.90 	 7.3 15.68 
1977/78 0.27 1.73 	 7.1 16.47 
1978/70 0.26 1.78 	 6.6 17.88 
1979/80 0.25 1.49 	 6.6 22.39 
1080/81 0.23 1.33 	 5.4 14.17 

Sources: Nepal, Auditor General's Office, Auditor General Annual Report, various issues (Kathmandu: AGO, 
various years); and Nepal, Ministry of Finance, BudgetSpeeches, various fiscal years (Kathmandu: MOF, 
various years). 

Note: 	 The agricultural sector comprises agriculture, irrigation, forestry, land reform, and cadastral survey. 
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Table 15-Proposed expenditures for agricultural research and extension in 
the Sixth Five-Year Plan (1980-85) 

Total Research 
Category 
 Research 
 Extension and Extension 

(Rs millionl
 
Foodgrains 102.0 428.9 530.QCash crops 16.3 10.8 27.1Horticulture 35.6 24.3 59.9Special programs 100.0 100.0Livestock 21.7 
 443.5 465.2Fisheries 8.1 
 37.0 45.1Total 183.7 1,044.5 1,228.2 

Source: Nepal, National Planning Commission, The SKlh I-YveYer IMan fo80 851 1Kathmandu: NPC, I08 INote: Total proposed agriculture expenidilure was I<s2,300 nmillion. 

actual research expenditure was only Rs 12.5 penses. Research expenditure per million
million, which was about 35 petrcent of the rupees of paddy production is the lowest
budgeted research expenditure. Similarly, for any crop, at only Rs 383. The recurrent
the actual recurrent research expenditure research expenditure per million rupees of was only Rs 8.5 million, orabout32 percent paddy production is even lower, at Rs 194.of the budgeted recurrent research expen- Wheat research has received more fa
diture. Of the estimated actual research vorable support, since it accounted for onlyexpenditure, crop research constituted (9 13 percent of the total vale of crops butpercent and other categories amounted to received 23 percent of the crop research 
less than 10 percent each. resources.
 

The estimated actual research r',:pendi 
 Among cash crops, tobacco received the
ture for individual crops is shown in Fable highest research allocation, accounting for17. The research on cereal grain crops ac only I percent of the total value of crops
counted for about 80 percent of all research but receiving 6 percent of the crop researchexpenditure on farm crops. The share of resources. The research expenditure perthree main cereal grains-paddy, wheat, million rupees of tobacco production was
and maize-is 80 percent of the total value Rs 4,883. Low budgetary allocation to sugarof all farm crops and 82 percent of the total cane research was aptly described by the
cropped area. This implies perfect congruity sugarcane coordinator: 
in research allocation for cereal grains. The
 
congruity index computed for all fat'm crops 
 The sugarcane prograto isVItually aone man
is0.90, which is high, indicatithg a fair al- program at present. Some pos are lying vaclocation of research resources among coi- ant due to study leave. deputation to other
modities. However, when the research places, or transfer ol ht concerned petrson
allocation is examined for each commodity nel. Other posts are serving now. as shuntingstations for personnel with temporary ap
with respect to its cortribution to agricul- pointments. lrequent changes of staff maketural GDP, the research expenditure for no fruitful contribution to the program.
paddy appears to be comparatively low. Under such circumstances, quality reearchPaddy alone constituted about 50 percent work cannot be done, nor is it possible toof the total value of all crops and 5 1 percent undertake essential research tasks. Ail an
of the total cropped area, but accounted for nual budget ol Rs 300,000 000,000, mostlycovering salary, is absolutely inadequate for
only 23 percent of total research expendi- running the research projects of utr.ost 
ture and only 19 percent of operating ex- need.22 

22 Arun Kumar Rab, National Report on Siugarcane-1982/83 (Kathmandu: National Sugarcane Development
Programme, Department orf Agriculture, 19831. 
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Table 16-Budgeted and actual research expenditures, 1978/79-1980/81 average 

Caiegory 

Budgeted 
Research 

Expenditure 

Percentage 
ofBudgeted 
Research 

Expenditure 

Budgeted 
Recurrent 
Research 

Expenditure' 

Percentage 
of Budgeted 
Recurrent 
Research 

Expenditure' 

Actual 
Research 

Expenditure 

Percentage 
ofActual 
Research 

Expendit. re 

Actual 
Recurrent 
Research 

Expenditure' 

Percentage 
ofActual 
Recurrent 
Research 

Expenditure' 
IRs 1,0001 (Rs 1,00000 Rs 1.0001 (Rs lOOQI 

Crops 
Livestock 
Horticulture 
Fisheries 
Food 
Socioeconomic 
Input 

Total 

3.047 
8,587 
7.21 t0 
2.52, 
1,474 
1,252 
1,270 

35,377 

3" 
24 
20 

7 
4 
4 
3 

100 

8,82 i 
5,820 
o,382 
1,935 
1,317 
1,227 
1,062 

20.570 

33 
22 
24 

7 
5 
5 
4 

100 

8.030 
859 

i.082 
202 
500 
789 
306 

12,467 

09 
7 
9 
2 
5 
0 
2 

100 

5,187 
583 
957 
155 
527 
773 
255 

8,437 

01 
7 
I1 
2 
6 
9 
3 

100 

Sources: 	Calculated from Nepal, Auditor General's Office, Auditor GeneralAnnual Report, various issues (Kathmandu: AGO, various yearsl; and Nepal, NationalPlanning Commission, Agriculture Plans and Programsfor !932/83 Kathmandu: NPC, 19821.Note: 	 The 1Q82/83 plan provides the annual budget and the work plan for each unit and program, along with the weihtage of different activities to becar-ied out under them. The proportion of the research expenditure in each sector's calculated as a weighted average: livestock, 10 percent; horticulture,15 percent: fisheries, 8 percent: food, 40 pe'rcent: socioeconomic, 03 percent; and input research, 24 percent. The actual research expenditure for crops was estimated differ-ttly (see Appendix I, Table 4 I 
Recurrent expenditures are labor a:-ndoperating expenses. 



Table 17-Average total research expenditure and recurrent expenditure, by commodity, 1978/79-1980/81 
Research Share of 
 Share of 
 Recurrent ResearchPercentage Expenditure per Each Crop Each Crop Percentage Expenditure perActual ofActual Million Rupees in Total in Total Recurrent ofRecurrentResearch Research ofValue of Million Rupees 

Commodity Value of Area of Research Research ofValueofExpenditure Expenditure Production All Crops All Crops Expenditure' Expenditure' Production' 

IRs 1,0001 IRs) Ipercent IRs 1,000! IRsI
 
Paddy 1,058 23.0 
 383 40.5 50.1 000 19 194
Wheat 1.04O 23.0 1,477 i2.8 I 5.0 1,030 20 782
M aize 2,800Q 33.0 " 1,280 t 18. 1 17.3
Millet 3.0 4.0
Barley . .. ... ... 0.6 1.1 ..
Potato 307 4.0 583 .6.6 2.1 306 6 450Sugarcane 348 4.0 3,071 1.1 0.9
Oilseed 409 5.0 

289 6 2,551
803 4.0 5.8 262 5 521Jute ... .
 1.7 1.8 . . .
Tobacco 
 521 6.0 4,883 1.0 0.3 505 10 4,733Tea .. ... . . 0 .1 . .. . . ..
 .


Ginger 4o 0.5 Q12 ).5C ... 46Cardamom 206 1 0122.0 0,075 0.2 131 2 5,771Total 8,640 100.0' 8371 100.01 100.0 " 
5,187 1O0 502
 

Sources: Computed Irom Nepal. Auditor Generi's Office, Auditor General Annual Report, various issues IKathmandu: AGO, various yearsl; and unpublisheddata on area and production from the Lepartment of Food and Agricultural Marketing Services, Nepal.Notes: Research expenditure is the average of three years: 1078/70, 1979/80, and 1080/81. Total value of all crops is the average of two years: 1078/79and 1080/81. The year 1070/80 is omitted because it wa, a famine year.

Recurrent expenditures are labonr and operating expenses.
 
Combined figure for maize ;;,id millet.
 
Parts do not add to total because of rounding.
Expenditure per million rupees of all crops. 



The research expenditure per millijor 
rupees of all crops was Rs 837, while the 
recurrem research expenditure per million 
rupees of all crops was Rs 502. 

The total budgeted agricultural resatch 
expenditure was about 0.2.3 percent of the 
agriculRu ral (DP (see Tabit 18). llowever, 
the actual research expenditure was onely 
about O.10 percentit of, the ag'ricultural (DlN. 
Thus thW budgeted r'eseatdh exlenditur, is 
highly ove',TSt;lllated Colllpalred to the iciial 
ext+eld iture. 

the average level of agricultural research 
inIves!tlment i relalotion to a"ricultural ()' 
for 51 developin.g countri,es was 0.50'wrt 
cern otrI )80.' A desilabla, illveStlelit tIr 
get for research in countries with poorly 
developed agricultural research systeurs 
would h- an annual expetiditlure equivalent 
to about 2 perceui of iffricultural do.mestic 
proiduc. +t Nepal comipares poorly with 
other dvelopking countries illthis regard. 

The total bUdgeted research experidi-
rureS we're 6.61 pt-unt ol the agricultural 
sector exp.',ndirure and 17.48 percent of 
the aigricuklnre c0nupotuit xpenlditUre, 
whlereas th aeital research eXpellditures 
were only 2.39 and 0.80 percent, respec 
tively Table 18). 

An IFTRI/ISNAR stiicv indicats th,it ever, the share Of capital expelditure dI. 

Table I 8-Budgeted and actual research expenditure as a share of agricultural 
GDP and of expenditures on development, the agricultural sector,
and agriculture, 1978/79-1980/81 average 

Research Expenditure Shares 
Agricultural

Agricultural Development Sector Agriculture
Category 
 GDP Expenditure Expenditure" Expenditure 

Total budgeled research expendilurt (.2S 1.5i .I1 .8l'talactual research cxpendiur, 0.10 0),Y) 2.3) 6.80 

Sources: C lculated rorr Ntpal, Minitry ofImacv, /udie .Stwecehe, vmiJotjN fiscAl ycirs (Kthtnardo: MO)F,
various yearsi; Nepal, Au'itoi Ge i's f(Aice, Atditor (enril Annuil A'qelrr,Vario J 5
i1sues
 
tKaturandi': A(l), varrius yeals); Nepal,Niional lharimtri C3 m ission, .tgr t l'lrsarl /'ograu.sfor / Q82/8- IKatihnan,di: NIPC. I)Q82) idNepal, MIinst ry ofoI I-3irtar, c,, ronr S 'u,vat 'is issues 
(Kathraua dt: MI()[,variots yiars}. 

The agricultural ,.-cdr (wrrl i-, airm ultur , irri)lti r,ry, 

Peter A. ()raw ,Ifd Vish,i lrds, /?,'doiih ,111/I',.iitti 
l70s (IIti laguei as-iri'rn. I. : Intrlar ionrr1iIli I Servi 

Food i'tlicy lv.s-adlfh Irsitte.I )ri-ii.
 

Capital, Staff Salaries,
and Operating Expenses 

The COlpOlllts Of the I arch budget
eixpeniiture ilterms, of capital, slaff salaries 
and allowances, alld other operating ex 
pe llses are andlyzed in this study. On aver
age. foin 1(),70/71 to I9,80/81, capital 
exptndittue constitut d 20.0 percent, staff 
salaries were 30.0 percent, arid other oper 
ating espenses ailountecd to 33.80 percent 
of agricultural research expenditure. flow

cliowd lroii 45.) percetit in I970.' 71 to 
2 1 0 percent illIQ80,8 I, while th shares 
of sttt salaries and other opraling ex 

lisn, increased ftrom 25.2 and 28.1) per 
cent to 42.7 an(i 35.7 ptr-cent, respectively. 

A d(clining tend in capital expenditure 
and an increase in recurrent expenditure 
implies that sollt basic mllirnliti1 physical 
infrastruture his ,enbuilt over the years.
Almost 75 ptrcerit Of tilresearch Cost was 
'ecurretlll expellditire. () the recurrellt 

+costs, ott average, salary constituted 55 per
cent in crops, 34 lercett in livestock, and 
03 plrcelt it horricillrue. Inl the case Of 
livestock, I(MSt of heCreCuTet expenditure 
was ituctirted for the purchase of feed and 
veterinary tnedicines for livestock. 

lant i-r i iasr vri, .ini rvey. 

to'/V!tiorill ,Agt lttw/ isc.eirch: fi-tren in t' 
c fir Naional Agmriuillural Rt/wordh/iernational 

2 World Bank, A1gtriritultimIl c..etrchY5 tor hihci,/lP'q r i Vash iliirro, .C.:World tBank, t9811. 
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Budgetary Procedure 
Budget expenditure in Nepal is class-

ified under 12 major items, with sorfe sob 
items (see Appendix I, Table 471. '11C 
budget allocation is not based .,, , 
search projects. According to a treasury re 
introduced il 1081, fulds; ar,., 'lea';ed 
every four tronths through, tie )istrict 
Treasury and Controller ()tfic, IF;I (C). Ii 
nancial ,:ontrol is strictly ehtIrced in teCrit> 
of total expenlditure vs-i IVis total blg(Set
:nd oft h1 xWe;dittrrr t(h, diffCtIetit itlTS. 
Authority for transferring the budgeted ex 
p.ilditure from 1hoi itcrn to another. as well 
as Irot one(devtloptett ,ctivl'/toaiothtTr, 
lies ullitiatly with theI Mittistiyll of Finalce. 
Tlit internal auditor of I)l(n) oust audi, 
the 'xpiditrUr (If theC first four trittls 
(first insallnttrtt belfore the money is re 
leased lo the scond iistallniwnt. From 
IO70/71 Ito I98081,. th :vcrigt, atttiual 
e ,'_st(l IIol1tey lor ×I)Itidilrtle il agriCiUl 
trral remseaih was, only 71 prt.tcnt of til( 
planlned allocated aIniIl dglti. I'he ill 
flexibility iti transfrring lillids and a killg 
trallsfr process ii-cota- reearchersI, 
from udi(ertakiti, Iny icseatl- into aIprob 
fern thati may la'c bcel idetliified itt the 
current ycar. 

The above analysi,, indicates that, de 
spite the high priority given the agricttltural 

sector in previous five year plans, the finan
cial allocation to the agricu l.Ure component
of the sector is relatively low. Government 
priorities for aicl t iUral research are appar 
cot in the inado,ait, resour-:es being in
vested iII the national agricultural research 
, n Sixiv five percent of the budgeted 

agriculture rsearch expenditure is spent to 
provide support services to production, leav
inlg only 35 percent for actual research. 

Trained Agriculiural Personnel 

lhetween I770/71 and I079/80, the 
rained personnel ill agriculture increased 

by almost 2.5 times. In I770 ')/7 1, the total 
mnbe.:r of trained persoiel was 1,3Q7,25 

of which 352 employees were at the high 
level (officer rank) ;tn(l 1,045 at the low 
level (junitor tcnliici, s and junior techni 
cal assistants or their cuiival fils. 1lhe 
Initlitilli tiailliing '(il(tIIel t for al of
ficer-raLk etIphoyee is all ilnde'graduatL de 
grec in agricultIrt or the equivalent. li 
I 7Q/80 the total nimber of triined per 
sonnel in agricultuire was 3,383 , of which 
873 employees were at the high level and 
2,5 1I) at the low level. Firther breakdovtn 
of trained personnel ill I07t)/80, by depart
merit, is presented in lable IQ. About 95 
perceni (J the total ira'id personnel were 

Table 19-Total trained agricultural personnel, 1979/80 

Organization 

Within tli Ministr t4 Agri, uirc
Ministry Secreitriat 

Deparn ,entof Agriculture 

t)epar itntni ,f k antdt(Ond
 

Amirnal Ihi.ith 
t)eparitmcmn of Iood and Agricutihural
Marketing Service ,, 


Corptritiiins 

Sublotal 

Outside Ith M nist ry (itAgriiultrure 
Tot al 

High Level" Low Level' Total 

22 0 22 
442 t,70t 2,203 

I08 208 370 

53 0 53 
148 421 509 
773 2,450 3,223
1o 00 160 
873 2,510 3,383 

Source: Nepal, Agricui toural Projects Se rvices Cetier, TriindA,mpowr lrft A ricdtoral Sector, vols. I anrd 
2, !Kathmaridu: At'tRi Sf;, tutly t10811.


Cils 1, 2, and 3ofticis. A graduate ii agriculture beiuis work as a Class ;tllicr.

Jurior netnhicimi,an d junori 
Icchnical asisint 

sNepal, Miniry of Agriculture, Tenr-Year Agricu~ltreI/art t~atlirratudu MOA, P9721. 
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employed in the Ministry of Agriculture and 
its allied institutions. The Department of 
Agriculture n'ne employed 05 percent of 
the total trained personnel. The agricultural
institutions, namely, the Agriculture Inputs 
Corporation, Agriculture Deveiopment Bank, 
and Agricultural Projects Services Centre, 
are semiautonomous agencies. Outside the 
Ministry of Agriculture, the largest employer 
was the Institute of Agriculture and Animal 
Science under Tribh uvan Hlniversity. 

'he number ottraied personnel in agri
cultural research, agriculural extindsior, 
artd agricultural education in 1)7)/80 is 
given in Iabic 20, which indicates th(at 4,1 
percent if high lIvel trained personnel 
were enaged illagricultural rssearch, 2I 

percent in extension, and 8 perci [it in cdo 

cation. Of low-level person rlkl , 5') percen 

were employed inl exlens ion si 'rvice 
 ind 23 
percent in agriculrucal resadrch. Ihtiougl a 
large proportion of high-level tr;iiwd pe!-
sonnel was employed in agricultural r. 

search, the work of those eriploVL,'C.s wa,

related imore to extension than to resedrch. 

IThis was explained in the earlier discussion 

of budget ardrt titnr
allicalioll oh rCsearchers.) 


The niuti'iber of traitned personnel work 

ig( in various fields of agricultural research 

in IN70/80 is shown in table 21. At that 

time, there were 104 Class I anti Class 2 

officers ind 284 Class 3officers. iiiplo,'ee,, 

of officer rank ate divided into pccial, first, 

seconl, and third classes. A graduaJ irlagri 

culture beginls his cart er 3%
a ClaY, ,Officer. 

(tops, livestock, ana horliculture ac 
counted for abolut 75 percent of the totlli 
research s.tafl arnd 82 percent of the total 
budgeted reseich CxpC'idiuri Tales I,' 
and 21 ).I'he greatest cncentratiot of i. 
search personnel was in crop reslacth, 
which accounted for about 41 percent fl 

the officer lewl re'' T)ch(.and 38 le 'cCnt 
of the total re.sear'ch xpu'nWditure, followed 
by livestock with 17 percent of researchers 
and 24 percent of research experidilulie, and
horticulture 17/ith7 percent of researchers 
and 20 percent of research expenditure. 

The data In I able 211also include re 
searchers whio did not ave undergraduate 

:"World ar, PBanik, Ar 
 lP,''Iw
wlrh V tot laP4r. 

degrees in aepriculture f:,,we-e promoted 
to officer level on the basis of seniority. On 
average, there were 1.5 research assistants 
per research worker. 

A I Q83 survey lbythe author of person. 
nel in agriculture indicated that there were 
1,052 employees with baccalaureate or 
higher degrees, of whom .",4 had Ph.l).'s,
4 14 had master's degrees, and the re main
ing 004 had B.S. degrees. Within the Minis
try ot Agriculture and its parastatals, there 
were 004 degreed personnel, of whom 29 
had.Ph.'s, 351 had M.S.'s, and the remain. 
ing 584 had B.S. degrees Isee Appendix I,
Tables 48 and 4Q). Agricultural economics 
dominated all other disciplines in the nulm
ker of employees with Ph.l). and M.S. de 
grees (Appendix I,Table 4)1. The'majority 
of these officials worked at the Agricultural 
Projects Services Centre. 

In1all, ahout 40) trained highlevel per 
,oIiinel worked ill agrictltural research; al
rMOST 1 IfV had postgraduate degrees.thell 
()lI the 14 Ph.D.'0, t0 held adrinstrativ 
posts. Since an a(dniristrative post, such as 
,_hilI Of a section or dleartni ti, i-imore 
'i.railvC and higher it; status, personnel
 
with l'h.l).'s will seek thsc positions. As
 
tlir numbers increa';e, however, roost of
 
them will probably be employed full time
 
in midtcling research. The Ph.). cornpo
nent now constitutes only 4 percent of the
 
personnel in agricultural research- well
 
below the target of 20 percent suggested by
the World Bank. 2 l' he weakness in the na 
tional research system for conceptualizing, 
plarutitig, anJ directing research may be due 
p)artly to such a low percentage of Ph.T-.'s 
in the system. A breakdown by discipline 
shows that tt e plant sciences have 00 per
cent of reseat cli staff wlo hold B.S. degrees 
aind abovy-, while livestock has only I5per
_c oft Ihe total research staff see Table 22). 

Tiaining 

'Thetistittute of Agriculture and Animal 
Science is til(ionly inmistitrite that offers middle
and high-level training in agriculture. All 
training for jun ior technicians and junior 
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Table 20-Trained personnel in agricultural research, extension, and 
education, 1979/80 

Percentage of Percentage of Percentage
Category High Level' High Level Low Levelb Low Level Total ofTotal 

Agricultural rsvwarch 0.18 -41 S8( 23 Q74 2() 
Agricultural exten',io I uI 21 I ,180 5) I'604 49 
Agricultural education' 7 1 8 1 77 2 

Total 01 73' 2.)70 82' 2,715 80" 

Jil y Ow1 
pvtonvin w iyrviril Ncctvr
 

(lass 1, 2, arid I otivirs A vratt.imh It '.riu tin, bt i wirk i a (it%, 3 ollicer.
 

Source: I nl)!ibf h tfi llcttili h A.,tri Ofluril flioject 'ervies (', nttr, Nepal. for a study of trained 

,"Junior tichLicir s id unior thfni- JNmwt~%a t
 
Institute of Agr tul ,itr Aw rit,l Sci ii, t.
t m f 
Flwcnty svect p( r , f it 1,- I ,inId I! pcrcltl (11 lwI 'vi-I trairied igriculttial personn l are otherwise 

etployetd ];I such (t ,i)rtl,h.- Acri, uhiir,}iI v h)vlopmnielink ali tf eIl)cpartntt of Irrigation, Hydrology, 
and Metteoro gy ,mld ,, ,MtlliT1.'trmto int tw Ministry of Agri:ulture, 

Table 21-Trained personnel in agricultural research, by rank and research 
category, 1979/80 

High Level' 
6as s5

Research Category 1 and 2 Class 3 Subtotal Low Level" Total 

Cro 4s II 4 1S 202 361 
livestock 20 40 O0 1418 214 
HorticutIure 17 4) 06 90 105 
Fisheries 0 24 30 55 85 
Food scienclrod nutritimon I 20 20 40 
Inlput 8 24 32 37 6') 
Socioeconomic 3 12 15 25 40 

lotal 104 284 388 580 974 

S:urce: tJnpublished data collected by Ite Agricultural Projects Services Center, Nepal, for a study of trained 
personnel in the agricultural sector. 

A graduate in agriculture begirns work as a Class 3 officer. 
Junior technicians and nitior techni(al asi:tants. 
Includes the re-earch stalff of disciplinary sect ons, such as entomology, plant pathology, soil science, agricu!tural 

bolany, and agriu lluril ci .rnurio, . 

Table 22-Trained officers in agricultural research, by education and 
discipline, 1979/80 

B.S. or 
Subject Ph.D. M.S. Equivalent Total 

Agronomy 2 20 5S 77 
Botany 3 t0 10 23 
Horticulture I 18 40 50 
Plant pathology I 14 21 36 
Entomology I 13 7 21 
Soil science 0 13 7 20 
Fisheries 0 14 8 22 
Agricultural engineering 0 5 22 27 
Agricultural economics 3 22 0 25 
Livestock and vterinary science I 12 47 60 
Food science and nutrihlon 2 16 0 18 

Tolal 14 157 217 388 

Source: Unpublished data collected by the Agricultural Projects Services Center, Nepal, for a study of trained 
personnel in the agricultural sector. 
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technical assistants is conducted within 
Nepal. The instiWte started a program for 
a B.S. degree in agriculture in 1077 and 
graduated the first group of students in 
1979. The present enrollment capacity for 
undergraduate training is about 100. All 
graduate training (M.S. and Ph.D.), except 
in the social sciences, takes place in foreign 
countries. 

The institute's staff comprises 5 Ph.D.'s, 
53 M.S.'s, and 20 B.S.'s. The real expendi-

ture of the institute increased at the rate of 
only 1.8 percent annually between V)72/73 
and IQ80/81 .During this period, the aver
age real annuai expenditure was only Rs 1.0 
million. Thus the training component of 
agriculture, like research, ,uffers from a 
shortage of financial resources arid Ph.D. 
staff. Both res-arch and trainin, have re
ceived low priority, even though they play 
a significant role in the development of agri
culture. 
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6 
RESEARCH MANAGEMENT AND INCENTIVES
 

Motivation of researchers is lie key 
to produoctive adgr'ict ltural research. The 
strengthening of agriculiuiral researd s'ys
rellis is oftetn thought of it] terllS of trainilw,, 
building resCearch labOratoris, al other 
physical facilities, without regard thefor W 
huran element, which is the key to perfor 
mlalnce. The ('sseLnce' Of good llalnalmnt 
is to kcep emtploVec, intereste(d and noi 
vated ill their work. [his can he brouht 
about throl gh a ruward systeml based o l 
work performanc, 

,ser,.rcers in Nepa;l are perfor;nin,g 
much below th,eir capacity. Interviews with 
a selected group of lli hdave highlighted 
some problems and issues telated to man 
agement and incenives in agricultural re-
search. 

Researchers' Opinions of 
Management and Incentives 

In Nepal, gover ntient em ployees are 
classified into two broad categories, gazetted
and nongazented. E-mnployees of the officer 
rank fall audler the gazetted category. (;a-
zetted offtcers are further grouped into 
four casses: special, first, second, and third. 

raduates in agricultu~re begiM their careers 
as Class 3 officers. T'chnical profesionals 
are rarely promoted t(! tie special class, 
since it IS re'stricte'd 10 OhWg lra! lahlil-
istrative cadre. Permanent gOVernmntUl1 
secretaries are considered special class eln-
ployees. 

ployees.1A total of 120 researchers from ,fferer t 
disciplines aind geographical regions were 
interviewed. There were I0 Class I, 24 
Class 2, and 86 Class 3 officials. About 10 
percent were womnen. In teris of acadelic 
qualifications, there were tihree Ph.l).'s, 52 
M.S.'s, and 00 B.S.'s (agriculture) or the 
equivalent. Promotion between classes takes 
many years. All Class I officials had served 
more thani 20 years. Six Class 2 officials had 

served for more than 20 years, 17 for be
tween II and 20 years, and only one for 
less than I0 years. In Class 3, 6 had served 
imore than 20 years, 33 from I I to 20 years, 
1 3 Iront 0 to 10 years, and 3-1 for less than 

y,,,r, (see Table 23). 
Tabh. 23 also shOWs a high frequency 

of pe;.rsinlll tralnsfer in reseirch work. Fit 
lte(e officials of Classes I and 2 had been 
transferred iore than three times, 5 were 
transferred tiree, timeS, and Q, two times. 
I'hirty four of the 80 Class 3 officials had 
been transferTd two of Imore tines. 

Table 2 3-Classification of 120 
research officers by sex, 
edu, tion, and number of 
years and transfers in 
service 

Officer Class 
Category o 32 Total 

Inumberofresearchersl 

Max t 78 07 
Femah_, 0 5 8 13 

EiducaItion 
!igIschool 0 I 4 5IS.
.S. 2

6 4
18 54

28 60
52 

!h.D. 2 1 0 3 
Outside trairnng" 5 15 23 43Years in service 
0-5 0 0 34 34

te)10 0 I 13 14 
t 1-20 0 17 33 50 
More than 20 10 6 6 22

ransters inservice0 0 0 30 30 
I 0 5 22 27 
2 3 6 18 27 
Mo2More than 3 5 3I0 97 1422 

__ _ _ 
Source: Interviews wiih 120 agricultural researchers 

in Nepal. 
;raduates in agriculture begin their careers as Class 

3 ottic rs.mNurd ,greviHucarion, such as a participant iraining 
prog.ram, for perious of 1- 12 months. 
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When researchers were asked for their 
opinions of existing promotional rules, only 
25 percent were satisfied (see Table 24). In 
another study, 61.5 percent of 307 officers 
surveyed disliked the present pattern of 
promotion because of defective evaluation 
systems and frequent rule changes. 27 A 
longtime resident advisc r or agricultural re 
search in Nepal, Dr. Wayne Freeman, inde 
the following commrnent on the promotioi
system : 

The system of promotioi witth :he tl)p~l 
nien ot Agriculture is slow ii tll'er:,, no. 
. . . The proniotion y. em Iaks objectivity
and is subject to piIr.Cs ,Id MartlilniuhdtiOn, 
"lighting tor promotion' is not nit ile cx 
pression, but is liiralv, if not physically,trw.(%2 

The majority of the researchers inter 
viewed said that their au.thority, account 
ability, flexibility, status, and salary were 
inadequate. Almost everyone favored higher
levels in those areas but claimed that their 
responsibilities were already i igh (see Table 
25). It is inportaat to note that although 
the responsibilty given to researchers is 
high, their accountability is relaitvely loW, 
which implies soie lack of concern about 

Table 24-Researchers' opinions of 
promotion rules 

OfficerClass
 
Opinion 
 I 2 3 Total 

I nhlbU ,'archers 
Satistactory I 1,18 21SO 7()301hl.alislachory 


Noiiiior 0 Ii 50 I'
 

,,ric: intcrviv,s wuih 120 agricuhtural researcher, 
in Ncpal. 

conpleting assigned work. Similar results 
were found in another study, which inferred 
that "jab performance :,t present is unsatis
factory and is sulerinig irori lack of adequateauthory, accountability, status, and sal 
ar'.""'; 

About 04 pcrcert of the researchers 
spent 50 percent or less of their itile in 
research. Only Qpercent of the researchers 
spent all rlitir tiime on resea rch. Sevent,' 
petcent spent time inl adninis-ration, exten 
sion work, or both, and 54 percent felt that 
their time was not properly allocated. Con
seque!otly, 83 percent indicated that their 
time should be geared more to research (see 
Tdbles 20, 27, and 281. 

Table 2 5-Researchers' ratings of job-satisfaction criteria 

Criterion High 

Authority 6 
R'sponsibility 54 
Accountability 25 
Status 10 
Flexibility 1 
Salary 2 

Source: tnlervie .'s with 120 

Present Self-lating 

Moderate 


37 
40) 
30 
.13 
30t 
13 

Low 

(pceroTn 

57 
0 

3') 
47 
54 
85 

igricuiural researchers iii Nepal. 

High 

tg, of i tc,arc t rsI 

O) 
80 
54 
70 
55 
81 

Preferred Self-Rating
Moderate Low 

3 1 0 
14 0 
30 10 
30 0 
40 5 
17 2 

27 T. B.Shresiha, lob lntriironmn,,nt and lob onsciousness ol Agri:ultural (;'idiIdteS Under tie Atinisflv of Food,
Agriculture ,iit Irrigation /I78 7)IKathaniadu:Agricuitural Projects Services Center, 19801, e. 2.
28 U.S. Agency for Intcrnationi levelopmeni, Nepal hiteratedC(P',als 'roiitEivsiitionReporti IKa hmndu:
tJSAID, 19831, p.6s0.
 
2') Shrestha, job Inevironn'nt ind lob Consciousness, l). 6.
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Table 26-Amount of researchers' Only 06 percent of the researchers were 
time spent on research employed inltheir preferred profession. 

Officer___-ClssTwenty-eight percent accepted jobs in agri-
TimeSpenton OlrnerClass cultural research because of a lack of alter-
Research I 2 3 Total native!;, and about 40 percent preferred 

(percent) Ituiiin lI cwsk,,chrJ other jobs at the time of the study interview. 

0 11 About 08 percent had not published a re-
S 

75 2 7 23 32 search report in the last five years (I1976. 
50 0 2 25 27 81). Since the research papers published 
Iess than 50 13 IS 27 So from research project assignments are not 

considered in promotions, there is no toti-
Source: 	 rterview:s with 120 anricultural researchers vation to publish or wriie research nonoin Nepal. 	 graphs. ()nly 20 prcent of the researchers 

had written two or more research reports 
in the last five years. About 17 percent of 
the researchers had not had a research pro 
ject (iring that period, and 18 percent had 
done only one research project. Only a lew

Table 27-Researchers engaged in were initiated as aresult of the researchers' 
nonresearch work own interest isi(e lables 2() through 32). 

Officer Class 
type of Work 1 2 3 Total Research Constraints 

us inburr 01researchersl 

Researchers were asked to rank the fol-
NAine 
 n 	 71 17Admlinif Hitio .1 0 7 1 7 lowing research Constraints: financial, 
l:xuc,,n 0 2 36 38 resear(li equipment, physical facilities (ve-
Administration hicles, laboratories, space, libraries, etc.), 
andextension 13 10 
 29 slpportii g staff, inadequate staff, lack of 

_ _ _ 0 _ 3 _22 25 guidarce and supervision, and lack of clear 
Source: nierviews with 120 apricultural researchers research policies and programns. 

in Nepal. The three highest rankings were consid
ered for analysis. The first was weighted 
the highest by assigning it three points; the 
second was assigned two points; and the 
third. one point. The points w,_re aggregated 
in each category. It was found that inade-

Table 28-Researchers' opinions of 
allocation of work time 

Table 29-Researchers' reasons 
OA T' 3erClass for accepting present

Allocation of Time I 2 3 Total positions 
([)ntiberoh researchersl 

Present ti111e Officer Classis 
properly allocated 

Yes 2 8 45 55 Reason I 2 3 Total 
No 8 16 41 65 (nu rtutr ol res-.irchersl 

More time should be 
devoted to research Own intIerest 0 I8 55 70 
Yes ) 20 71 tOO No alternatives availAcle 3 5 25 33 
No I 4 15 20 Other I 1 0 8 

Source: 	 Interviews with 120 agricoltural researchers Scurce: Interviews with 120 agricultural researchers 
in Nepal. in Nepal. 
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Table 30-Researchers' preferences 
for different positions 

Prefer OfficerClass 

Different 	 -Position I 2 3 Total 

Inumber 0)resedrehersi 

,,. S 38 48
No 	 I0 SS1 72 

120 agriculiural 
inlNepal. 

Source: 	Interviews illh researcher, 

Table 31-Number of researchers' 
projects and publications, 
1976-81 


NumberofProjects 

and Publications 

Rcsearch proiccts 

0 
1 20

2 

More than 3 
t'ublicaions0 

2 
3 
More than 3 

Source: 	 tnterviews with 
inl
Nepal. 

Officer Class 

1 2 3 Total 
andPuica_ 3 
 -Tota 


120 agricultural researchers 

iumber ol researchersj 

3 2 15 20 
2 80 1222 2228 
3 4 2 2 
2 4 30 30 

S
3 

12 
6 

64
6 

3t 
5 

0 2 8 10 
0 I 4 5 
2 3 4 Q 

-

Table 32 -lnitiators of researchers' 
current experiments 

Initiator 

Self 
Colleagues 
Chief 
Selland chief 
Colleagues and chiefNo reply
No reply 

Source: 	 Interviews with 
inNepal. 

Officer Class 
I 2 3 Total 

(number of reseorchers) 

1 5 to l6 
.1 
l 

5 
S 

13 
30 

22 
30 

0 3 t t 14 
04 0

6 
Q13 Q23 

4 13 23_ 
120 agricultural researchers 

Nepal. In lllmy Asian countries, rsearch 
is organizdtld undcr an au toiomOs institu
tion such as an agricultural research council. 
About ,11percent of the reSea'Chers sur 
veyed, including )4 percint of Class I and 
2 officers, wan ted research to be reorgainlized 
under such a council (see Table 35). 

Motivation and Lfficiency 
Researchers identified the following ad

ditional factors that have adversely affected 
their tootivation and efficiency. low salaries 

are regarded as a scriois probletn by most 
of the researchers. Alnost everyone stug
gested allincrease in salaries and other al
lowances. The real salary and allowance of
all goverrnment officers declined by 20 to 
25 percent etween 1?70/71 and lV0/2 ecn ewe 7/ n )0 
81. The decline was about 40 percent for 
Ciss I and 2 officers between 1962/63
and I980/81.io 

quate 	 physical facilities and lack of clear 
research policies and prograns were consid 
ered the most important constraints to re
search. A shortage of research equipment 
aoyn

and a lack of budgetary support ranked thirdand fourth, respectively (see Table 33).
is interesting to note that researchers did 

It 

not consider the lack of stnpporting staff or
inadequate staff as a tmajor constraint de
spite the fact that these are pointed to in many external evaluations of research. 

As in most developing cotntries, the 

real problems are lack of clear research pol
iCies and programs, aild ineffective utiliza
lion Of tanpower, bolh of which could be
corrected internally withut d.-pending 
upon extet inlaid. Most researches in 
Nepal are ini iors who hold only ider 

graduate degtees iand need good supervision
or guidance, bLilt aboutl 4 percent of them 
said that they did not receive this in their 
work. Only 30 percel 1 of (lhss 3 officers, 
who lav thl'g'ates eed for ,uidance, 
,adicatk.d that they received good l xcel
lent supervision (see lable 3-1).Inadequate 
guidalce, supervision, and nbonitoriip,
seemi to be serious in) pedil ents il tilepros
ent systell . 

Agricultural research is. oresently car 
ried out linder governtlentl departments in 

Nepal, Pay Commission Report (Kathtnanrw:u Government Press, 1Q83). 
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Table 33-Researchers' ranking of 
constraints to research 

-
Researchers' 

Ranking Total 
Constiais 1 11 I1l Scre 

(netle 	 Of 
reearchers] 

Financia! 23 18 18 123 
Research e1uipr1tent I') 25 21 128 
Physical facilities t I0 21 111) 
Supportingstalf 
Inadequate staff 

I0 
18 

18 
1 

21 
17 

87 
I1 

lack otguidancand 
supervision 8 24 10 82 

lack of clear res ar.hiiOtptlcy n prigrau 1,3 1,4 IS 1412 

Because of a lack of job descriptions and 
poor definition of responsibilities, research
ers work mostly on verbal instuction from 
their superviors. Frequent changes in their 
assigned tasks e'sult in low motivation and 
an atmosphere that is nt'' condt.cive to seri-

Otis research. 
Researcher complained thai their work 

is not evaluated regularly ,rd A)jecrively.
The ctrrent practice of evaiumtionr of re 
searchers by ttai' supervisors tq meet the 

requireroerits of the P'ublic Service Corn
mlission rega rdlitippromotion does not re
fleet 'heir actual l)eriorniance (this problem 
is clisc'rssed in the ' olhowing, section on pro

1-_2___ motion rules). 	 Researchcrs stawd 
Source: iterviews witti 120 agriciltural researchers 

in Nepal. 
Votal score was comIptIed on 1110basis Of VahMs as

signed: 	 Rank ] 3, Rank II 2, Rank Ill I 

Table 34-Researchers' rating of 

research guidance from 

supervisor 


OficerClass 
Rating I 2 3 Total 

Inniber if recarchiersj 

Excellent I 2 8 11 

Good 
 7 s 18 30 
Fair 0 5 18 23 

Poor 0 3 12 15

NI) proper supervision 2 I) 	 30 ,4I 

30clegree_ 

Source: 	 Interviews with 120 agricultural researctiers 
in Nepal. 

Table 35-Researchers' preferred
organization of research 
bodies 

Officer ClassExisting Research 	 __
Organization I 2 3 Total 

l111int0) r of eawarcllersl 

Stayas is,with govern ,nit I I 12 11 
Reorganize into autllI',i)us 

institution (, 23 74 100 
-

Source: 	Interviews with 120 agricultural researchers 
in Nepal. 

that an 
objective and irml;artial evalatiin, if done 
regularly, would tootiv'ate thet to work 
harder. The preseit :,ystelri (I1valuatio
has only encouraged inefficiency and incon
petency. 

Senior researchers and secional chiefs 
said that tWy catot make ptirchases ofsmall items or malerials treedco for their 
research without the approval of higher au
thority. Sometimes they tOust delay their 

work while their rC(luest for act ion goes
throutrgh the ctolbersotite proc(,,s of approval. They indicated that the delegation 
of some [iniancial arnd admitnistraJve aurl1or
ity to them would gratly improve their per
fortnlance. 

Alnmost all rest-archers (2 percent) ex
pressed the need for a high level college 

d or short-t-,ru specialized training, 
or beth, as prerequisites to becor- ing effec
live researchers (see Table 30). Filty-five 

Table 36--	 Researchers' desire for 
furtiher training 

Type ofTraining 

None 
IHigher degree 
Short-lerin training 
iigher degree and 

short erni training 
Otiler, 

OfficerClass 

I 2 3 Total
 

Itoinber of researchers)
 

4 
2 

14 
4,

41 
8 

50 
3 3 26 32 

0 ,1 IS 10 
I I 0 2 

Source: Interviews with 121) agricultural researchw rs 
in Nepal. 

[ramino such as a study tour of 2-4 weeks. 
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percent of tile researchers have only a B.S. any training opportunities or long-term erin agriculture or the equivalent. The corn ployment benefits. The cumbersome andnr,,n feeling among researchers was that the long process of creating permanent posts in
minimum leVl of training for a research the gOver nrent andl recruit irng staff Ihroughworker should be an M.S. ()nly at lt M.S. the Public Service (omlission delays thelevel of trainrinrg do((s a person learl research appointment ot perlllmarilet stall. [ven whenInetiodology and statistical analysis and they are recririted, their individual research carry our a res.search projcct indepcndeilly. interests are not taken iolto cllsideralioll.There was also conc r alout rhe acr Most researchers, expressed dissatisac
shortage of researcher., with P11.t). trlainllng lion with the currenrt pronmotion rules andto provide leadership an1d glidnIce in re hlontg delays itl pronotion (Tables 23 andsearch. Presently hoew ae only II l' l ).' .24). They expressed serious doubts aboutill the entire rTsearchl ,ysrtn, it irost 01 prospcts lor ally illprovelliell ill tlne curthel occupy adtritistratiw, pvilitiotls. Rut rent roles mrd lotr thcir timely promotiontarl points otilt that ttrlder tle presenl sirtcture. They indicated 

Ital only atitollonlous research institutesAt tht L-1,tr 1 , Mt to 'ril liiihd pr, -, world 1e able to ftormulath andt execute per
,,i C, itI ,villuth,, , tfwth cy Nittell policies (Jesigled to m Ieet r'esearchfr lIt W,t 11_,l It ) liM W.'t- flt(W) h dL ll1. h ) rcle uci lllelltS 

' 

liul, ii r ,-irat il Im ., ' it li rary lm i s . l it ol the reseatrchers cx

i(h r h iwl,'Sdo It tri l loFt Od ]uthraly facilities 
(t( isss littti itl their reiseirch \York aridTIre iltetvie'ws t1s1s wed tlat jullior pIthict, ]oI,IPreseItIly, resa-ch statiolS ITresearchers (to ttit tecei\e tdequiate frtid , IR,ceiVe il ks 1)00 attiually for the pIraIce arit stI)el'vsi it th trOiIeir work (h&1(-- Of b)oks, jott rlals, ald newspapers.senior researchers. lI ih, OftlerldIrship in pronloting anyI'lti lack of reseatcllt l) l tiitn icilitics ofir'itiza i i- txlrotittly irmtpor-tanrt.is a serious constraint in prllirr ilig agricul 

Re
searchers expri'ssid a tied hot alhinistra

toral reseatcI in Nepal and hasl received tots w1n1have vision tt \tWho could providelittle attenti on an the higher levels of athnit ltellectual tedershrip in shapit i , the overall
istration A large quantity Of data has Aet 
 reseatrch progrmll. Researchers stronglygenleralted by the researchers but relaini-il urged that such a person be identified andonly in ies liHM are Sttoyed after a lw appointed to lead the research system. 
years. lack i)f fiancial support ot the pitt
licatiin of tlhe Nepal lotirnal of Agricultur
arid otler sciutific ojirls, attd nornrcog Promotion Rules 
tnitio l pronotion puirposes of ptirllicaror 

tions resrilting frit Issigied research have Lx isting prootionr rules contain sorteled to this disrital sit,-tiOn. Researchers serious problems that hamper research.view publication of their research work as Four factors are considered inl evaluating aart inportant lactttr in hoosting their work researcher in Nepal. They are length of serand confidence. vice; education, training, and research pub-The research staff who work ir the sys lication; work performance and capability;terin oi a temrporary basis for a year or more and experience,. Th evatuatioiti methods were found to have the lowest level OIftoo are desigied objectively, uising nuimers for
rile or mnotivati(n. They are neither certain each factor. A gazetted officer in the governto contii ilei lhe field of resCa rchr where merit is eligible for promotion after fivethey are currently employed nor eligible for years of servicc in a particu lar class. For 

Vertun W. -Izuttaii, grtlti illRr, I'.s'trch 1/lot IMinnityltis: ttivrsity of M itnesota Press, ti82 1, 1. 177. 
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every year of service an officer receives 
eight points. 

The evaluation of education is done from 
high school through the Ph.D. For each cer-
tificate, diploma, or degree, the points given 
for graduating in the first, second, or third 
division are 24, 20, and 10, respectively. A 
Ph.D. degree is always assigned 24 points. 
For in-service or foreign training exceeding 
a month, an officer receives a naximum of 
10 points. For a research publication, a 
maximum of I0 points is given. However, 
it is important to note that researchers can 
not claim points for publications resulting 
from assigned work. This seems unreason 
able because a researcher should be evalu 
ated on the basis of his research output, 
which is usually a research report. The fail 
ure to assign credit or such publications 
may be one of the reasons researchers in 
Nepal are not motivated to publisth the find-
ings of their research. 

Work perfortnance and capabilkiy eval, 
ations are done by supervisors. An tvalua 
tion requires two separate formis; otl(- to 
evaluate tle work performed by the individ 
ual every six months and tile other to evahr 
ate an individual's capabilities and other 
attributes annually. The maxiinum number 
of points allocated for each form is 00. The 
supervisor generally gives 48 or less points 
because if he gives more than 48 points he 
is required to justify the excellence of tile 
employee's work, and this must be agreed 
to by the reviewer, a senior person, and 
finally approved by the chief secretary of 
the government. Also, the evaluated indi-
vidual is required to give his or her consent 
to the evaluation score. To avoid creating 
tension among his subordinates, the suiper-
visor usually gives everyone a total at or 
around 90 points. 

The scoring of experience is based on 
the location of the employee in the country, 
which is divided into five geographical re
gions according to the difficulties caused by
the physical terrain and tile unavailability 
of services and amenities. In tile most dif
ficult region, arnemployee gets eight points
for every year of service. In the least difficult 

12Shrestha, lob l:nviron ,entandlob Consciousness,p.3. 
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region, only one point is given for every 
year of service. The middle three regions 
are assigned six, four, and two points, 
according to their ranking. The maximum 
number of points an officer can earn through
out a career is 40, and it is this restriction 
that causes researchers to feel the promo
tion rules are heavily stacked against them. 
Most of the research stations and laborator
ies are located in the least difficult region. 
Also, specialized research work does not 
permit transfers of researchers to different 
places, unlike administrative or extension 
work. Better ways could be found to com
pensate employees for working in difficult 
areas; for instance, monetary compensation 
would be more appropriate than points. 

The current promotion rules have been 
designed primarily for employees of the 
General Civil Service and are inappropriate 
for researchers. Promotion rules for research
ers need to be designed with the field of 
research in mind. This is possible only if a 
research organization separates itself from 
the general administration of the govern
ment, thus gaining control over the design 
of its personnel policies, recruitment, and 
pronmotien system. This autonomy is ex
tretnely important for the success of the re
search system. 

Job Security 

Government employees feel secure in 
their jobs. Shrestha found that only about 
12 percent of the respondents complained 
about being insecure in their jobs.32 A per
manent employee being dismissed because 
of poor performance on the job is unheard 
of. The worst penalty imposed is transfer to 
difficult geographical areas. If an employee 
has links with a power group in the govern

rinent, such a transfer can easily be nullified. 

Publication 

Publication of research articles univer
sally provides both recognition and personal 



satisfaction to researchers. Researchers' 
performances are generally evaluated by the 
quality and quantity of their publications in 
research journals, so publication is an LX-
tremely important activity in a research sys-
tem. !n Nepal, this activity is seriously lim 
ited. There are currently three journals in 
which agricultural scientists can publish
their research work. They are the Nepalese 
JournalofAgriculture, Animal Health Bulle
tin, and Journal of the Institute of Agricul-
ture and Animal Science. 

Publication of the Nepalese Journal of 
Agriculture was begun in February 1960 by
the Nepal Agriculture Association. Most of 
the agricultural graduates are the members 
of the association and pay a nominal annual 
membership fee. The money collected is 
used to pay a part of the publication cost of 
the journal. The association published the 
journal regularly for five years, stopped pub-
lication from 1971 to 1975, and again pub-
lished in 1976, 1977, and 1979, after which 
publication was again discontinued until 
1986. Thus, in the 1970s, both the Nepal
Agriculture Association arid the publication
of the Journal of Agriculture were almost 
dormant. The association was inactive be-
cause of lack of interest among its members,
and the government provided no financial 
support for the publication of the journal.
The Nepalese Council of Science and Tech-
nology, an independent organization that 
promotes scientific work throughout Nepal,
awarded Rs 5,000 to the Nepalese Journal 
ofAgriculturein 1977 for oeing an outstand-
ing scientific journal. This indicates the po
tential for such a journal, but lack of funds 
precludes its regular publication, 

The Nepal Veterinary Association began
annual publication of the AnimalHealth Bul-
letin in 1977. This association is relatively 
more active than the Nepal Agriculture As-
sociation but faces similar financial con-
straints in publishing its bulletin regularly.

The Institute of Agriculture and Animal 
Science began publishing its journal in De-
cember 1977. The institute finances the 
publication of the journal and publishes it 
annually. 

A total of 94 articles have been pub
lished in the Nepalese Journal of Agricul
ture, 23 in the Journal of the Institute of 
Agriculture and Animal Science, and 30 in 
the Animal Health Bulletin. The lack of sup
port for the publication of journals demon
strates the low priority accorded to research 
in Nepal. 

Staff Instability 

Staff instability is not a serious problem
in Nepal, since there are few job oppor
tunities for agricultural technicians outside 
the public sector. Also, the Public Service 
Commission discourages movement of staff 
from one discipiine to another. However,
the instability of agricultural economists is 
high compared to other disciplines because 
job opportunities for agricultural econo
mists are greater than for other agricuitural 
disciplines. 

Though staff instability does not seem 
to exist in terms of leaving the research 
institute, frequent transfer of staff is a seri
ous problem. For instance, a serious man
power constraint is reported in the national 
rice development pi ogram because most of 
their trained personnel have been trans
ferred to other posts and new staff must be 
recruited and trained. 33 

Instability at Policy and 
Managerial Levels 

Frequent transfers of officials at the policy
and managerial levels have also adversely 
affected the development of agriculture in 
Nepal. In a 16-year period (1967-83) there 
were 16 ministers of agriculture. Of the 16,
8 served less than a year and the remaining
8 served between one and two years. Simi
larly, in a 14-year period (January 1969 to 
October 1982) there were 9 permanent sec
retaries in the Ministry of Agriculture. Of 
the 9, 4 served less than one year; 2, be
tween one and two years; and 3, between 
two and three years. As for directors general 

3 Nepal, Department of Agriculture, The Integration of Research and Extension in Farmers' Fields: The TerminalReport of the Integrated Cereals Project (Kathmandu: Ministry of Agriculture, 1985), pp. 54-55. 
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of agriculture, there we: 4 in the nine years 
from 1972 to 1981. The positions of joint 
secretary for planning in the Ministry of 
Agriculture and director general of the Food 
and Marketing Services Department, which 
hold the main responsibility for agricultural 
planning and socioeconomic studies, both 
had 5 occupants within nine years. From 
the early I970s to the early I 9 80s, tile av-
erage period that the heads of the Agricul-
tural Inpu! Corporation, the Agricultural 
Development Bank, and the Agricultural 
Projects Serv'ces Center remained in theit 
posts was two to three years. The deputy 
directors general of Agricultural Research 
rerained in office for about four years. 

Research policies and priorities are de-
termined in the Ministry of Agriculture; tihe 
deputy director general nerely carries out 
those policies. Thus, during the 1970s, fre-
quent changes in personnel at the helm 
caused great instability in agricultural pol 
cies and programs. The frequent juggling of 
senior positions subsecuently brought 

changes to the lower level of administration 
as well. 

Instability at policy planning and execu
tive levels also leads to administrative inef
ficiency. Arn employee may feel securi as a 
government employee but be vulnerable in 
a particular position. Therefore, officials use 
their energy and talents in soliciting socio
political support jo ensure their continuity 
inthe current position and, if possible, for 
advancement to higher levels. In this pro
cess, these officials are more likely to yield 
to sociopolitical pressures. Freeman's obser
vation is noted here: 

I tIeparmen I AgricuIur is sbjecI 

topolitical in oIllypestrc" 1dChanges 
ways. [he Director (General i.fru(lluntly 
replaced and the ),liticis and even the ad
luirlistrative structure of the depalitnent are 
ubiject change. Departmentto Within the 

oi Agricultul' tho;SrtlSonsble for adminis 
tering research are burdeed with day-to day
problems and political re.pressures so that 
search managemuent occupies only a sinall 
po:tion of their time. 

U.S. Agency for International Development, Integrated Cereals Project, p.59. 
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7 
AGRICULTURAL RESEARCH PRIORITIES AND 
STRUCTURE: SOME CONCLUDING 
OBSERVATIONS 

Agricultural development is an ex 
tremely complex process. It is the balanced 
combination of prices, technology, infra-
structure, and institutions that promotes 
and sustains production growth. Although 
all these elements are importalt, the pivotal 
factor in modernizing traditional agriculture 
is improved agricultural technology, with-
out which the effectiveness ol other factors 
remains weak. 

Although Nepal is a small country, it has 
considerabic agroclitnatic variation. In the 
mountains, for examole, there are many 
microregions with differing conditions. A 
crop variety suitable for one microregion 
may not be suitable for another, and the 
transferability of agricultural re.,,arch rec-
ommendations is limited. 

tile hill region is likely to result in adverse 
conditions for income distribution and in 
resource depletion of tile country as a 
whole. Agricultural production and produc
livity have deteriorated much faster in the 
hills thian in the Tarai. The food, fuel, and 
fodder requirements ol the large and in
creasing human and liv._.stock populations 
ar,', leading directly t. serious depletion of 
natural resources and to erosion through 
forest degradation, overgrazing, and cultiva
tion on steep dlopes. This erosion causes 
siltation and flooding problems in the Tarai 
and beyond Nepal's borders. To prevent 
ecological degradation, the specific areas for 
research would be agvoforest ry, forage and 
foddef, terracing,., erosiofi control, soil fertil
ity, a nd gentic improvements of indigenous

Opportunities for borrowing and ;,idalt varieties. 10 promote commercialization of 
ing research results from abroad nay be 
particularly advat tageous for rice, naize, 
wheat, sugarcane, tiAd jue cult vat ion in 
the Tarai, whili is part of it large agroclFmatic 
subregion that , .:eive) substantial research 
attention fron international and other na 
tional research institutes, hut such oppor-
tunit ies are extremely limited for the hil! 
and mountain regions. The development 
and management Of agricUlture and natural 
resources in the hil, where 50 percent of 
the population subsists ,,n only 43 p,_rcent of 
the cultivated land, will depend mucllmore 
on indigenous development of approprtatc+ 

agricultural technology that is location 
specific, but there is little relevant technol-
ogy to draw on from other sinilar areas. 
Worldwide high altitude agriculture is dif 
ficult and has been neglected. 

Although the short-term returns ott this 
type of research investment may not com-
pare favorably with similar expenditures on 
research inmore prosperous areas, the con-
tinued absence of appropriate research for 

gFiculture, research on mountain infra
structure (transport), storage, agricultural 
marketing for inputs and outputs, and sub
sist -nce versus cash crops is crucial. When 
looked at in the longer terni, the potential 
returns on investments in appropriate hill 
region research are substantial. 

Agricultural research priorities and 
strategies shou Idgenerally follow the overall 
strategy of agrcul tiral development in 
Nepal. The long-term development strate
gies of agriculture are correctly identified 
in the Fifth Five-Year Plan on the basis of 
comparativc advantages in regional special
ization, whereby the predominant eco
nomic activities would be horticulture and 
livestock production in tile hills and moun
tains and foodgrain production in the Tarai. 

The absence of a systematic program to 
carry out long-term national research strat
egies and priorities in accordance with re
gional specialization has led to various ad 
hoc agricultural research programs in which 
there is no direction and allocated resources 
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are not used for actual research purposes, 
The potential returns on acarefully planned 
research program and on investments are 
considerable. 

The food balance report of the Food and 
Agricultural Marketing Services I)epa rt 
ment indicates that 28 of the 55 hill di striets 
had food deficits in I074/75, 38 had de 
ficits in 1978/7(, and 47 in 1982. In the 
long run the Nepalese hills are unlikely to 
be seifsufficient in foodgrin bcausC of a 
continuous decline in ariculturaldpt-due 
tivity that is exacertawd by a diminishing 
scope for expnding cultivated areas a yyd
the increasing population in the hills, It 
should also be recogniz,:ed that the hills cm 
tain a large i:'n,,d reg'on devoid . irriga
tion and wil'i soil that is very low in plant 
nutrients. Approxituately 80 perce'nt of cul 
tivated land in the hills is upland and more 
that; 0 percent of the Culrivaied kind is 
!;Hr, Thercfore. dr,aniaiI it; reaesigiated. 


in foodgraiin productiot are unlikely. Islv 

ever, inproving cereal prodtiction in ili. 

valleys and lowlarld is pomssibl by raising, 

crop yields, e'pecially '.vhr, vit'u
s are still 
at traditional levels 

Production lchnologiies tr raitned up

land agriculture are yet :o b devopk A 

high level of investmntl in,tgriulnural i 

search pertaining to tht dive-rse colidit(ils 

of the hill area will bc i.c{eded it)deve-Il 

agricultural technoiogis hat will increas, 
yield and Improve soil conservation arid 
management. Agricultural research 111lStbe 
central to the design )f developmenit strat, 
gies for the hills. 

Any significant boost iii crop pr)ude, tion 
in Nepal mist come fron the l'arai. l,,r
the potential for imp,'ovi ng yields in food 
grains and cash crops through increased 
application of unproved seeds, fertilizers, 
pesticides, irrigation, and water manage 
ment is substantial. In the past, increases 
in Tarai toodgrain production have resulted 
almost entirely from increases in)cropped 
areas. The scope for further increasing lald 

under cultivation isextremely limited, since 
this would be possible only at the cost of 
reclaiming land fiom forestry. Thus an in
crease in foodgrain production must largely 
come frem increasing productivity tlhrough 
promotion of irrigation, greater intensity of 
cro i ing, and development and dissemina 
,1on of improved agricultural technology. A 
substantial investmient will be needed to 
increase irrigation facilities, build agricul
twrd rese.rch capabilities, and establish 
pniOduction support programs such as ex
tcnsion, input, credit supply, and marketing. 

Ihe following conceptual framework for 
c(ItOplen 1dientaliles in production between 
ihc hills aId the Tarai issuggested. A higher 
lroldUlioln o foodgraitn in the Tarai could 
generate a large marketble surplus. With 
pprope itifrastructural support, this surplus 
c)ud lbenefit hill popli, intwo ways. First, 
plesinl Cotraints on ,vige goods that are 
e rsentil fr l -n proernIphlunet inrtersive 
lrutn Co'moi r peopletelascd. I ow inc(i, 
spncd he1cbull, of lieir additional income 
oti 10d, an11d d lignl(tlo'h'tent policy in 
,reiasts it incomej. of the po,, whose de 
w1,0id for food SbIl)squllly increases. , 

I hi icrci'ase in dem-lland for food could be 
ltl h')ll the iarketable surplus generated 
I the l arli. Second, the sulrplus would have 
alletfect ot the_, dolestic )rices of food
grailn, depenriding (]poll the quantitie's Cx
purted. It is commnonly believed that be 
nefits of techrologic'l itnovations in the 
producLtotn iif fiodgrains for which the de 
IranId is inelastic are passed to consumers, 
particularly the, urban population and hill 
pe)ple in the case of Nepal. 

Conversely, the hi!Is will priiduce fruits 
,ro vegetables, livestock product,, and 
handicrafts, the demands for which are elas
tic. Iti the production of such con; niodi ties, 
the benefits of technological innovations are 
passed to tl producers. Thus, technological
innovations itt foodpra in production in the 
Tarai will not only benefit Tarai producers
through an increase in production but will 

15Inrernational Fudr A!ot'ttin ,\iiL liurat [ veUpTori, /for of ith, lritor llson to Nepal,V( ,noungNew3 John W.Mellor, lhne (momirots ovGrowth: A,Strutegv for India und thiIove'loping World, a Twenrieth 
Century Fund Study tthhaca ant iondon: Cornell University Press, I 7 0l. 
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also benefit the hill people, who are poten-
tial consuners and will benefit fuitler from 
technological innovations in horticulture, 
livestock, and the cottage industries, 

The hills and iountains have a compar 
ative advantage in the production of hor 
IicuIture and livestock products,. flowcvtye,
there isa serious lack of improved lechnol 
ogy and marketing for holth subsectors. 
Farmers will undertake horticultural arid 
livestock activities oi a conumercial scale 
only if the inarkeding of their products is 
guaranteed. Both horticulture and livestock 
are of special significance to the poor and 
to small farmers in te-rms of etpioiynrlent 
alld iIcW'omeI C, tsile.they areC More labor teill1 


ive tilal 1oglaits, both ()hf
otldll,]tOIe 
farm. 1 

Becaiuse of the perisiability of these 
colll(tolitics, rapid tralsportation it 
tial. Ih(refore, intensive ptogratl of hortll 

ticUlture and livestock devehrpre liuld 
be inlitially concentiatd ill fw hill and 
tiotitlainl pockets that have accs.,s to agood 
trallSport network. I'lis ig)rani could grad
ually expaufIid to oher regions as transpotl 
andtlarketing networks develop. Also, ile 

long-tetia development potential of Nepal. 
For instance, ever' year more hill districts 
are becoming foc -deficit districts, and the 
immediate national concern has been to 
turn all efforts toward increasing food pro. 
duciion in the hills, albeit without much 
success. 1'hese efforts have diverted attention 
and resources from the long-term potential
of horticulture and livestock development 
to the short terin imperatives of foodgrain
lrodUctiol in the hills. Horticulture and 

livestock have attracted little or no attention 
frot the biateral and mnultilateral agencies.
Wilhout a policy change in priorities toward 
research al(d devclopment programs for 
the(1 tWo sOhseciors, lhe current trends of 
agricultural expansion into marginal lands 
for foodgrain production, rapid rates of de
hirestation, anti rising population are likely 
tssetiIlhave eV' tiore serioLus consequences 

It the envirttlllll't . 
I ie, allocation )latteri of research ex

pen/'.litures bwten the hills aind the Tara< 
to 1.large extenil reflects regional specializa. 
tion. For exaniple, fronln I)70/7 1 to 1980/ 
B! the avelage atinotal research elpeniditure 
ou crops iti the Tarai was Ps 4.200 million

intensity ot research on horticulture ,11d (ompared to 1s ).852 million in the hills,
!ivcstuck isvery low. ho )u0rsue more diverYs 
fied high-value atld lowvolue agricultural 
products, as postulated by lhe jo vern utttt, 
would place high deitnilids on the agricul
tural research system in the hills. "ille pre ' 


requisite for realizing this strategy is the 
provision of access to tmarkens. This access 
will require massive investments in the de-
velopment of transport and tmarketling net 
works linking the hill economy with th,, 

wrai and with foreign markets. 
Thus the development oftransprtation, 

marketing networks, and research is essen 
tial to hill development. Regional special-
ization, Tara< hillintegjration, and trade 
become pivotal in the tong-term agriccIural
development strategy of Nepal. In planning 
policies, care should be taken that short-
tcrm imperatives do not run counter to the 

indicati ng a great er research effort on food 
crops in the larai than in the hills. But the 
average annual research expe nditures otn 
hor!Cullure and livestock in the hills were 
Rs 3.005 and Rs 2.78) million, respectively, 
compared with Rs 0.790 and Rs 0.910 mil
lion itt the 1arai. A similar pattern isreflected 
inthe allocation of trained agricultural man
power inagricultural research. For example,
in 197Q/80, )5 officer-level technicians 
worked incow, research in the Tarai corn
pared with only 20 in the hills, and II 0 
efficer-level technicians worked in livestock 
and horticulture inthe hills compared with 
10 iitthe Tarai. 

The agricultural resource allocation pat
terns and disciplinary orientation of the 
research stations and fairms in different loca
tions of the country indicate that efforts 

International Ik 0d 1t r Agricultural Developnent, Speciat Programming Mission, proposal forIWAD assistanceNational Hoiticuliiilrair, and l.iveslock Re',arch Project, 1979. Proposed project did not materialize. 
Ibid. 
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have been made to follow a broad research 
strategy in accordance with regional special-
ization. However, this strategy has not been 
operationally effective, largely because of 
the low priority given to research activitics 
in the annunal work programs of the research 
stations and farms. The major preoccupa 
tions of these stations an(l farnis have been 
to propagate inmproved seeds, fruit plants, 
and breeds of animals and to provide train 
ing and oIler productioti support services, 
Research on livestock atnd horticulture ill 
the hills and m1ountains has )een almost 
nonexistent, 

Besides horticulture and livestock, other 
areas of research that presently receive al 
most no attentiol aret factor oriented ones 
such as labor, water utili/atior, land tertac 
ing, and soil conservatior techiiques; for 

age crops att1d fodder 1res essential to meet 

the shortage of feed for livestock; grain

legumes and pulses, which cos'itute a sig

nificant portion of the national diet and 

could improve the soil nulrieilts through 

nitrogen fixation; and some minor cereal 
crops such as finlg.er uillet, barley, and 
buckwheat, which are important food crops
for many poor and subsistence farmers ill 
the hills. Since only 14 percent of the total 
cultivated land is irrigated, farming in Nepal 

is largely conducted under rainfed condi-

tions; therefore, the major crop research 

program should be oriertted toward rainfed 
agricutltCre. 

Social science is also at a low ebb. The 
inclu'ion ol social scietntists in the Ieearch 
prograis of different commodities an( in 
farming system research is essential to de 
veloping a socially 1cceptable and ecoom 
ically viable techology. Research in the 
area of agricultural policies is also war 
ranted. 

Types of Research 
Ruttan postulates three generalizations 

regarding the agricultural research system
for small countries. These are relevant for 
Nepal. First, the research investment per 

hectare will have to be higher in a small 
system than in a large one orderin to 
achieve an equal level of effectiveness. Sec
ond, the cost of developing productive farm
ing systems for a small country with wide 
agroclitnatic variation will be greater than 
for a small, more geographically homogetie
ous country. Third, asmall country will have 
to depend on others - international agricul
tural research systems, research systems of 
large countries in the same region, multina
tional firmns--lor much of its agricultural 
technology. However, a small country needs 
to develop sufficient expertlise in agricul 
tural science to enable it to draw selcctively
fron other national and international re 
search systems. " 

In accordance with the induced innova
lion theory, research efforts should generate 
technology that will ease out the resource 
constraint that is inhibiting output expan
sion." IlnNepal, lard and capital are the 
constraints, so research should focus mainly 
oil	biological and chemical innovations. 

Since the possibility of borrowing techt 
nology from neighboring ceuntries and 
international agriculturail research centers 
is greater for the Tarai tit fot the hills, 
Nepal would benelit by emphasizing adap
live research in the Tarai itt order to test 
or verily the suitability of these technolo
gies. At tthe same time, the government
 
could euphasize both strategic and adaptive
 
research illthe hills to develop and modify

agricultural teclhniology suitable to the hill 
environintetit. [he technology borrowing 
capacity of the research systenm could be 
enhalced throughl active efforts to acquir 
Cutrrent journals aind other research reports, 
and to visit and collaborate with research 
systems in Liglhoing countries and at 
inler;talional agricultural research centers. 
Also, varietal, plant protection, and ag
ronomnical trials are needed as prinie activ
ities of Tarai agricultural research. On the
other hand, the most important focus for 
hill research is the generation of new tech
riology, which would require an increased 
nurmber of qualified plant and animal breed-

Vernon V,.Ru,nal, ,4grfcultur,l Re'si,,mrh Pldic v pp. 177 ]78. 
411Ibid. 
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ers as well as improved laboratory facilities, accord high priority to agricultural research
The development of a viable, sustain and to unify all agricultural research activable, and dynamic research system isa vital ities under one body. Inder the present

step toward meeting the needs of the coun organizational structuie, extension 
try, and the role of foreign assistance is cru- other production support activities tend 

and
tocial in building such a system. For( ign aid dorninate the overall program and research

has already provided expertise in training consequently suffers.
research personnel and building physical in- The experience of several other Asian
frastructure in some specific components of cot tries indicates that an autonomous re
agricultural research, but the research sys- s.,arch organization is generally bettertern as a whole is still weak, Imbalanced, equipped to provide arnatmosphere for the
and underdeveloped and needs a holislic necessary coordination of planning and
approach. logistical support, including attractive con-

Ruttan points out that a national system ditions of employnment, than a research ordesigned to traniser, screen, and adapt tech ganization under govwrninertt bureaucracy.nology requires essentially the sante skills !\n autollOf1OUs research organization can 
as a system devoted to te invention Ul new illstitute its own rules and regulations fortechnology.* 1 Therefore, advnced r aining stalff recruitment and promrotion and therebyshould always receive high priorit;, in build create a betl,,r research environment. Iting a research system that can carry bot!i sh+ould also have a monitoring arnd evalua
adaptive and strategic research. t:on unit to adninister the progress of re

search work an( exanimint, its relevancy andResearch Structure effectiveness. 
[here issomlre conceri thai reorganizingIt is evident from the earlier discussion Iresearch under a separate auiOrmOnliOus bodythat the Nepalese agricultural research ,ys- is likely to weaker, the linkage between re

tem is poorly funded, organized, anti man- search and extension. [However, havingaged. Although agricultural research is cen these two activities under the )e partment
tral tu thisuccess of any productiOn support of Agriculture does not guarantee close co program, it has generally received lower pri ordination between themf. The important
ority than the production program. Donor consideration is lhar the objectives of agri
assistance is readily available for the produc cultural research should be explicit, so thattion program bil not for research because tihe research priorities and programs are reresearch results require a long gestation pe- lated to the problems of farmers and their
riod, and both donors and recipient govern- resources. The research system should bements want quick results or returns on their held accountable for its output and for the
investment. Unless there is a favorable relevancy of that output. The program

change in attitude toward 
 research at the should be strictly monitored and evaluated
policy level and among donors, no substat- so that the total research system focuses on
tive reform or investment can take place in the farmers' problems. Intie past, several
research. 
 studies have emphasized the need for reor-

To substantially reform the system, the ganization of agricultural research into aun
foremost prerequisite is a political will to ilied and autonomous structure. 12 The 

Ibid., p.175.
 
aRarrP.Yadav, I"'nstitutioual Agricultural
AirangernInts foi
Meehrdnitiutn inNi'pah,.e Agricuktt,, eii. tih~a,vnjIi[ R ,c--rchin Nepal," inR'sexdrh. 'odluetiviturganar, asenril;,r H,.r,r Kalhirhindt, (oluier , atrdfut"
I~cun,rnic 

Developrent and Admirristration, Irilih Irivcrsiry,van 
 19 70); Nep;l, Deparrrtrrt of Agriculture, A Propusalfor Organizing .gricutlliril ,''arch in Nepal, Mid terir f'reliminary Draft, April 7May 27, 1N77; ADB/Nepal,Nepal Agricrl/turalSector; FAO)/Wortd Bank Cooperative Program, Neal Agriculturd Rtescarch RevieeeMissionReport (Rome: FAOI, tQ841 HSAIt), Nepal IntegratedCereals t'rolfct LFv'ltuation Report, ugitest,a ;enauolrnumous researchi and developlmnl inst rjlionthar could provide a degrec of freedom in personnel policy, fiscalpolicy, an(J research directiun, and ,onie insulation frun political pitsiure,,;Report u the JointReview iearn, AProposal fora Nepalesc Council forAgricultural Resea'rch, March IW,)78; IFA) Programrrnng Missiun in 1979supported the proposed National Council forAgricultural Research and recommended that IWAD suppor establish
nermil nf the council. 
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Ministry of Agriculture will have to play a 
coordinating role to effectively link research 
and extension. 

The current decentralization plan of the 
government of Nepal requires that all sec 
toral development activities at the district 
level be coordinated and administercd by 
the district development officer, and that 
technical support and guidance be provided 
through technical departments and minis 
tries. Therefore, the agricultural extension 
program will have to be carried out by the 
[)epartment of AgriculItore through 5 re 
gional agricultural directorates and 75 dis 
trict agricultural development offices, 

The Institute of Agriculture and Animal 
Science (IAAS) can play an important role 
in meeting the trained manpower needs for 
research and extension, especially if high 
priority is given to upgrading the training. 
Within 7 to I0 years the IAAS could be 
converted to an agricultural university and 
should maintain close contact with the pro
posed autonomous research organization 
through exchange of staff. Ultimately there 
could be complete amalgamation of the re
search organization into the agricultural 
university, bringing tesearch and teaching 
together so that both research and training 
become mutually reinforcing and relevant. 
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APPENDIX 1: SUPPLEMENTARY TABLES 

Table 37-Share of various sectors in development expenditures during

five-year plans, 1965-85
 

Proposed
Third Plan Fourth Plan Fifth PlanSector 	 Sixth Plan1965-70 1970-75 1975-80 1980-85 

lpercent)

Agricultural" 17.5o 21.72 25..13 30.34Tran:;portation and ConIiUn ltcailoti. 31.2 t)  

41.1S 27.08 I0.,15
Industry, mining, comimerce. aid

electricity 10.03 14.5.1 18.7.1 25.75Social service& 17.20 17.25 23.22 22.14
Others 2 3.02 5.34 4.1) 3 2.32
1otal deveo)pent experditlre 1001.00 1(00.0( 100I 100.00 

Sonlrc es: Third at I ourth Platn daa are based oi World Bank, Nell: Iet'eloptneo' 'eor/onace and Prospects,a World Bank (ounitv Stidy lWashington, ).C.: World bank, PI70; Fifli Plan data are frot Nepal,Ministry 	of Vinaiicc, Nepal: lconohii( ,Sorve / , I't / ,V,V'8I IlKathnandu: M)I2, IQ8 I); and SixthPlaI dala art from Ncpal/World Bink, Allocatiot l)'Vtlo',f71W.tFEld'unre in the ulablic Sector, alieconolic menietoraitduttl ont Nepal (Kathmandi: Minisnry of i-inancel, Appendix F, p. 08.
"he agricultural ,ector colprks.s agriciiltirt', iriigatioti, lanld feormi, 
 loretoy, InId cadastral sarvey.

Social strvices include ldicalion, hi li, and drinkig waffoer.
 

Table 38-Total GDP, agricultural GDP, and budget expenditures, 
1970/71-1980/81 

Year 
Total 
GDP 

Agricul-
tural GDP 

Total Budget
Expenditures 

Total 
Development
Expenditures 

Total Agricul
tural Sector 

Expenditures 

1972/73 1s million 1 
1970171 
1971/72 
1972/73 
1973/74 
1074/75 
1975/70 
197o/77 
1W77/78 
19 78/71) 
1970/80 
1)80/81 

11,2(0 
12,80() 
I 1,105 
12,517 
12,300 
12,327 
12,212 
12,057 
13,700 
14,148 
13,031 

7,605 
8,840 
7,o37 
8,050 
8,534 
8,1,17 
7,342 
7,451 
8,206 
7, 13 
7,701 

8oc,.0 
088.1 
Q82.0 

1,070.1 
1,129.7 
1,350.1 
1,040.0 
1,715.8 
1,874.9 
2,444.0 
2,031.0 

523.3 
037.2 
008.0 
055.7 
721.8 
878.0 

1,058.0 
1,159.7 
1,228.3 
1,321.3 
1,350.1 

10.O 
118.7 
120.3 
108.3 
154.6 

25Q.0 
272.5 
283.7 
332.3 
291.3 
330.1 

(percent) 
Annu l growth rate 
t statistic 

1.53 
3.20 

-0.57 
-0.81 

10.67 
11.97 

10.8) 
14.77 

13.50 
9.13 

Sources: 	Uttpublished data frotn National Planning Commission Secretariat and Cettral Bureau of Statistics, Nepal;and Nepal, Ministry of Finance, Economic Surey, various issuLer, (KathtnanIdu: MOf, various ,ears). 
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Table 39-High-yielding cereal varieties released in Nepai, 1959-85 

Serial Yearof Recommended for 
Crop Number Name of Variety Origin Release Hill Tarai Remarks' 

Rice 	 I (1.5 China 1960 x x Early, 1 
2 N 130 India 1902 x 0 
3 11 34 India 1902 x 0 
4 BR-8 India 1962 x 0 
5 Taichng-170 Taiwan I9o0 x 2 
6 Chainung 242 Taiwan 1966 x 3 
7 Kaoshung-24 Taiwan 1900 x 0 
8 Chainan-2 laiwan 1960 x 0 
9 Tainan I Taiwan 1966 x x 0 

10 Taichung Native I Taiwan 1967 x 3 
11 118 IRRI 1968 x 0 
12 115 111 1960 x 0
13 IR-20 18I8 1970 x 0 
14 I-22 1811 1972 x 0 
15 Khumal I Taiwan 1972 x 0 
10 Parwanipur I Taiwan 1973 x 3 
17 JIya India 1973 x 3 
18 Masuli IMahsuri) Malaysia 1973 x I 
19 M824 IRRI 1975 x 0 
20 Chandina (11532) 11M1 1977 x Early, 3 
21 Iaxmi IR2061 ) 18811 1979 x Early, 2 
22 Durga 1IET29381) India 1979 x 3 
23 Sabitri 11820711 11)11 1)79 x 1 
24 Janaki BG 9021 Sri Lanka 1981 x I 
25 Bindeswari (11ETI4141 India 1981 x Early, I 
26 Kanchati (IR30411 IRRI 1982 x 
27 Ilimali 1I822)11 11M1 1982 x Early, 1 
28 Malika (Mala/J 151 Bangladesh 1982 x 2 
2() Khurnal 3(Ch I03,XlI15801 India 1983 x I 

Maize 	 I Amarillo dv (0iijanoFlint Ulnited States 1959 x x 
2 Kliunal Yellow P968 x 1 
3 Rampur Yellow 1968 x 2
4 Kakani Yellow 1969 x 2 
5 fletauda Comlpstte Npal 172 x x 3 
6 Ratnpur Cotnpite Thailand 1975 x x 1 
7 Sarlahi White Philippines 1975 x 3 
8 Janaki Makai 1979 x winter, 3
9 Arun-2 UNCC XDfHR 1981 x x I 

10 Makalu2 (Amarillo del BLaiiol 1984 x I 
Wheat 	 I Lerma 52 CIMMYT 1960 x 2 

2 Petic 62 CIMMYT 1967 x 0 
3 Lernai Rojo-04 CIMMYT 1967 x 3 
4 S-331 India 196 x 0 
5 S.227 India 196( x 0 
6 RR21 ISonalikal India 1971 x x 
7 NI.-30 India 1975 x 2 
8 11) 1982 India 1975 x 0 
9 UP.262 	 Itdia 1979 x I
 

10 lurnhini India 1981 x 2 
II Siddhartha India 1083 x 2 
12 Triveni India 1983 x 2
13 Vinayak India 1983 x 2 
14 Vaskar CIMMYT 1983 x 2 
15 Nepal297 	 1785 x 

Sources: Nepal, Departnent of Agriculture, lhe Integration o I?esearch aid .lnsion irt Iarrners' Fields: he
Terntinal Report of the Integrated (ereals Project IKathnmandu: Ministry of Agriculture, 1985), p. 49;

and Food and Agriculture Organization of the Uinited Nations, Seed Status Survey Report (Rome: FAO, 
19811. 

According to the FAO Seed Status Surey Report, the importance or popularity of varietie is categorized as
follows: I very important, 2 important, 3 less important, 0 grown occasionally or not at all. 
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Table 40-Foreign-aided projects that partly support agricultural research 

activities in Nepal, 
Project 

Agi icuItural Research and Extension 

Ca!;ih Crop Development (sugarcane,
 

tobacco, oilseed, ginger, sericulturel 

Narajani Zone Irrigation Developmtent,


Stage II 

Sunsari and Morang Irrigation and
 

Drainage Development, Stage I 

Rasuwa Nuwakot, Inlegrated Rural
 

Development Project 11RI)1

Chitawan Irrigation Project 

Kankai Irrigation Project 

Sagarmatha IRD Proiect 

Livestock Developmet Project 

Aquaculture )evelopment 

Iill Agriculture Development

Aquaculture Development 

Vegetable Seed Production 

Integrated Cereals Project 

Resource Conservattion and ltilization 
Institutional Capacity Building(to


devolops:ocial-science research 

capability) 


Lurnle Agriculture Center 
Pakhribas Agricullure Centef 
Silvicultural Research l'roject 
Tea l)evelopment 
National Potato Development 
Titau Water;lted Management 
Livestock Developmentt t l'ukhara 
Janakpur Agricultural Development 
Horticulture )evelopment 
Sericulture Development 
Karnali/Bheri Integrated Rural 

Development (projects to col ect
 
basic data surveys and resource
 
assessments) 

Agriculture Resource Invent(;ry 
Land Resource Mapping Project 
Water and Pow-r Resources Develop 

ment Isurveys and resource assessments) 
National Farm Management Survey 

1982 

Financing Agency 

International Development Association/World Bank (IDA/WB) 

IDA/WB 

IDA/WB 

IDA/WIl 

IDA/WB
 
Asian Development Bank (ADB)
 
ADB
 
ADB
 
ADII
 
ADB
 
AIDI
 
United Nations Development Pogramme (UNDP)

Food and Agriculture Organizatio ofthe United Nations (FAO)

U.S. Agency for International Development (IJSAID)
 
itSAID
 

LISAID, Agriculture Development Council, International 
l)evelopment Research Centre, Federal Republic of Germany

United Kingdom 1I1KI 
IJK
 
UK
 
UK and ADB
 
Switzerland
 
Switzerland and Federal Republic of Germany
 
Federal Republic of(Gerrany 
Japan
 
Japan
 
Republic of Korea
 

Canadian International Development Agency ICIDA)

USAID
 
CIDA 

CIDA 
FAO/IJNDP 

Source: lnpublisted data from the Foreign Aid Division, Ministry of Finance, Nepal. 
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o Table 41--Crop research budget expenditures, 1970/71-1980/81 
Project 1970/71 '971/72 1972/73 
1973/74 1974/75 1975/76 1976/77 1977/78 1978/79 1979/80 1980/81
 

11972/73 Rs 1,000)
Technical sectionAgricultural botdny 070 675 030 210 271 342 314 260 289 200 251Entomology 457 409 325 018 436 295 334 209 534 300Plant pathology 323 441 340 357 

280
379 262 2o I 280 320 291 280Entomology IKhopasi) n.a. n.a n.a. n.a. 441 295 388 227 288 220 815Agricultural stations atid farms

Parwanipur crops 457 1,081 865 054 027 447 423 370 339 284 287Tarhara crops 305 404 098 587 333 200 347 353 207 2-4 235Rampur crops 663 765 071 502 530 283 315 316 328 265 286
Bhairahwa 780 827 281 
 495 I18 442 
 311 293 300 271 270
Nepalganj 512 437 401 778 1.025 053 1.021 535 408 341 323Jumla 217 125 75 184 121 144 131 145 
 143 126 105
Tikapur n.a. n.a. n.a. n.a. n.a. n.a. n.a. 15 32 24 25Surkhet 
 n.a. n.a. n.a. 37 45 72 434 190 445 I0O 173Doti 100 80 70 70 04 127 115 79
Jobari Qv 91 101n.a. n.a. n.a. n.a. n.a. 130 120 127 170 114 09Janakpur 875 708 
 1,120 305 203 258 243 233 231 175 82
Khumaltar 237 304 240 288 257 180 103 213 217 241 200Jiri 19 211 n.a. n.a. n.a. 155 171 158 225 140Parwanipur paddy n.a. n.a. n.a. n.a. 30 
n.a. 245 070 782 770 707 659Parwanipur -sugarcane n.a. n.a. n.a. n.a. n.a. 214 211 190 254 142Rampur- maize n.a. n.a. n.a. n.a. 

141 
n.a. 578 025 !,109 1,508Bhairahwa wheat n.a. n.a. n.a. i, 11 1,032n.a. 378 430 520 978 41i 789Cotton research n.a. n.a. n.a. n.a. n.a. 172 n.a. 180 108 n.a. n.a. 

153 310 205 127 
Oilseed crop n.a. n.a. n.a. n.a. n.a. 164 434Cardamom development n.a. n.a. n.a. n.a. 112 07 75 133 181 82 89Ginger development n.a. n.a. n.a. n.a. n.a. n.a. n.a. 19 i8 29 28Total 5,024 0,470 5,791 5,181 5,141 0,214 7,530 7,200 8,858 0,318 6,678 

Sources: Nepal, Auditor General's Office, Auditor GeneralAnnual Report, various issues (Kathmandu: AGO, various yearsl.Notes: n.a. means data are not available or project was not yet in existence. Nepal's consumer price indexes f1172/73 1-100), used to convert current rupeesexpenditure into real expenditure, are as follows: 1970/71 88.8; 1971/72 -- 90.0; 1972/73 100.0; 1973/74 - 114.6; 1974/75 134.0;1975/70 141.1; 1076/77 - 141.5; 1977/78 155.9: 1078/70 -- !! 197,'30 - i77.6; i980/8i -- 201.4. 



Table 42-Livestock development budget expenditures, 1970/71-1980/81 

Project 1970/71 1971/72 1972/73 1973/74 1974/75 1975/76 1976/77 1977/78 1978/79 1979/80 1980/81 

Livestock development farm 
Tarhara 
Rampur 
Pokhara 
Nepalganl 
Solukhumbu 
Khumal 
Jiri 

Disease investigation and 
parasite control 
Tripuraswar 

Sheep farm 
Chitlang 
Karnali 
Tibrikot 
Panchasayakhola 

Pasture development
Rasuwa 
Khumal 

Yak farm 
Dolpa 

Goat farm 
Bandipur 

Sheep and goat development 
Central hatchery

Balaju 
Parwanipur 
Khumal' 

Brooder and hatchery farm 
Nepalganj 

Total 

503 
207 
240 
n.a. 
n.a. 

1,039 
204 

n.a. 

53 
515 
n.a. 
88 

35 
20 

n.a. 

n.a. 
n.a. 

248 
240 
145 

n.a. 
4,209 

243 
372 
1Q0 
n.a. 
n.a. 

1,124 
211 

n.a. 

89 
222 
n.a. 
174 

30 
35 

t.a. 

n.a. 
n.a. 

83 
233 
108 

n.a. 
3,12Q 

303 
355 
337 
n.a. 
n.a. 
857 
254 

n.a. 

78 
343 
n.a. 
99 

36 
74 

n.a. 

n.a. 
n.a. 

69 
320 
91 

n.a. 
3,222 

421 
387 
518 
n.a. 
207 
538 
241 

235 

60 
n.a. 
277 
153 

48 
n.a. 

n.a. 

n.a. 
2Q 

93 
280 
155 

n.a. 
3,747 

11072/73 Rs lO00i 

432 318 317 
340 303 285 
281 380 300 
n.a. n.a. 88 
189 208 204 
58o 340 405 
243 230 253 

348 358 042 

125 80 115 
n.a. n.a. n.a. 
221 161 173 
175 149 105 

81 74 57 
n.a. 40 57 

n.a. r.a. 35 

n.a. 142 n.a. 
101 418 23 

87 71 82 
314 272 290 
118 117 339 

n.a. n.a. 104 
3,047 3.070 3,883 

287 
244 
007 

8 
183 
391 
252 

532 

97 
155 
n.a. 
115 

54 
51 

51 

125 
133 

81 
275 
230 

148 
4, 10O 

207 
n.a. 
874 
94 
175 
435 
220 

423 

121 
15Q 
n.a. 
104 

57 
109 

123 

165 
131 

99 
358 
202 

62 
4,217 

248 
n.a. 

2,848 
20 
157 
30 
198 

381 

81 
102 
n.a. 
103 

57 
50 

78 

Ill 
100 

91 
200 
211 

76 
5,541 

353 
n.a. 

1,870 
18 

128 
376 
187 

350 

78 
234 
n.a. 
89 

50 
49 

53 

131 
n.a. 

84 
197 
160 

113 
4,532 

Sources: Nepal, Auditor General's Office, Auditor General Annual Report, various issues IKathmandu: AGO, various yearsl.
Note: n.a. means data are not available or station was not yet in existence. 

Includes central hatcheries in Kathmandu and Jawalakhel. 
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Table 4 3 -Horticultural farm budget expenditures, 1970/71-1980/81 
Project 1970/71 1971/72 1972/73 1973//4 1974/75 1975/76 1976/77 1977/78 1978/79 1979/80 1980/81 

Janakpur 
Panchekhel 
Yagyapuri 
Tribuli 
Tarhara 
Parwanipur 
Helambu 
Dhunibesi 
Sarlahi 
Kirtipur 
Daman 
Solukhumbu 
Baitadi 
Humla 
Jumla 
Rasuwa 
Dailekh 
Nepalgarij 
Pokhara 
Godowari 
Jiri 
Kakani 
Mustang 
Pulpa 
Dhankuta 

Potato38 

69 
n.a. 
135 
34 
125 
116 
72 
30 

n.a. 
169 
75 
n.a. 
44 
n.a. 
21 
36 

n.a. 
n.a. 
105 
51 

n.a. 
75 
76 
44 
135 

70 
n.a. 
220 
58 
84 
67 
42 
58 

n.a. 
201 
124 
n.a. 
77 
30 
20 
32 

n.a. 
n.., 
133 
180 
n.a. 
101 
n.a. 
58 

160 

53 
150 
187 
51 

122 
87 
53 
48 

n.a. 
274 
135 
n.a. 
61 
69 
44 
63 

na. 
n.a. 
218 
160 
72 
04 

110 
47 
140 

57 
94 

235 
84 

113 
113 
56 
52 

n.a. 
257 
155 
n.a. 
54 
66 
184 
89 
1I 

n.a. 
357 
157 
157 
188 
68 
oi 

288 

(I972/73 Rs 1,000i 

07 141 90 
8" 133 179 

107 150 211 
84 71 170 

133 205 146 
70 92 06 
50 62 75 
07 53 50 
455 712 452 
288 209 210 
143 167 143 
n.a. 71 n.a. 
138 88 i01 
00 63 40 

171 81 135 
131 102 89 
17 28 43 

n.a. r,.a. na. 
540 176 251 
109 15Q 180 
188 30 44 
146 137 231 
161 500 549 
74 216 140 

390 353 494 

72 
02 
158 
78 
70 
92 

273 
00 

454 
21' 
142 
05 
83 
62 

143 
82 

262 
04 

104 
214 
53 

173 
428 
75 

472 

89 
86 
181 
60 
71 
94 

127 
00 

611 
308 
199 
137 
87 

101 
173 
85 
142 
56 

274 
23 
45 
102 
392 
88 
388 

82 
82 
175 
40 
57 
67 
78 
47 
364 
207 
115 
60 
00 
64 

131 
73 
87 
53 

226 
212 
44 
226 
369 
64 
329 

79 
88 
154 
56 
62 
69 
85 
54 

378 
200 
114 
154 
80 
59 
92 
51 

144 
55 
172 
191 
40 
149 
32.3 
59 

3C0 
Khumal 

Potato nucleus farmJiri 

Vegetable development and 

215 

n.a. 

205 

n.a. 

151 

n.a. 

120 

n.a. 

132 

n.a. 

206 

60 

285 

121 

361 

144 

128 

55 

323 

235 

38 

0 

17 

38 

seed productionKhumal 
Rukum 

Total 

n.a. 
n.a. 

1,627 

n.a. 
n.a. 

1,98r9 

200 
n.a. 

2,598 

329 
n.a. 

3,345 

190 
n.a. 

4,127 

315 
n.a. 

4.640 

199 
n.a. 

4,730 

226 
37 

4,884 

188 
88 

4,713 

127 
124 

3,878 

130 
69 

3,559 
Sources: Nepal, Auditor General's Office, Auditor General Annual Report, various issues lKathmandu: AGO, various years).Note: n.a. means data are not available or s.ation was not yet in existence. 



Table 44-Fisheries development budget expenditures, 1970/71-1980/81 
Project 1970/71 1971/72 1972/73 1973/74 i974/75 1975/76 1976/77 1977/78 1978/79 1979/80 1980/81 

Fisheries development ccnter 
Tarhara 
Pokhara 
Bhairahwa 
Kailali 
Trisuli 
Janakpur 
Godawari 
Parwanipur 
Fatepur 
Hatauda 

Total 

55 
103 
120 
n.a. 
330 
150 
117 
00 

n.a. 
267 

1,232 

76 
105 
80 

n.a. 
185 
152 
77 
58 
96 
145 
974 

03 
07 
90 

n.a. 
04 
121 
55 
71 
113 
220 
Q00 

72 
103 
72 

n.a. 
50 

215 
103 

38 
219 
177 

1.049 

11072/73 Rs 1,000) 

50 65 77 
07 OIl 500 
80 187 379 

n.a. 01 I06 
o0 115 81 

213 177 155 
14Q 107 117 
58 0.1 87 

i51 298 78 
182 173 103 

1,040 2,188 1,863 

72 
260 
337 
162 
53 
115 
08 
74 
61 
IQ2 

1,424 

65 
237 
369 
213 

98 
100 
98 
56 

102 
192 

1,590 

36 
209 
237 
250 

40 
165 
78 
63 
77 

188 
1,361 

49 
243 
239 
129 
55 

135 
83 
64 
59 

232 
1,288 

Sources: Nepal, Auditor General's Office, Auditor General Annual Report. various issues {Kathmandu: AGO, various years).
Note: n.a. means data are not 3vailable or project was not in existence. 

Table 45-Food and agricultural input research budget expenditures, 1970/71-1980/81 
Project 1970/71 1971/72 1972/73 1973/74 1974/75 1975/76 1076/77 1977/78 1978/79 1979/-q 1980/81 

Food research projects
Food research 
Qualty control 
Food tEsting in Hatauda 
Nutritional research 

Total 
Input research projects

Agiicultural engineering 
Soil section 

Total 

446 
n.a. 
110 
n.a. 
556 

450 
422 
878 

202 
n.a. 
4! 

200 
533 

5Q2 
400 
Q2 

543 
n.a. 
120 
251 
914 

296 
380 
676 

121 
240 
336 
470 

1,182 

400 
643 

1,052 

11072/73 Rs 1,000) 

139 142 203 
1o0 212 295 
131 132 136 
224 32o 90 
003 812 733 

306 240 304 
472 375 454 
778 615 758 

190 
205 
124 
IQ6 
805 

334 
486 
820 

386 
277 
80 

151 
894 

412 
430 
851 

324 
247 
66 

154 
791 

420 
354 
774 

282 
2609 

81 
151 
783 

238 
300 
538 

",4 
Sources: Nepal, Auditor General's Office, Auditor General Annual Report, various issues IKathmandu: 
Note: n.a. means data are not available or project was not ir. existence. 

AGO, various years). 



Table 4 6-Socioeconomic dnd marketing research budget expenditures,
1975/76-1980/81 

Project 1975/7t 1976/77 1977/78 1978/79 1979/80 1980/81 

Food, agricultural, ind warketing
 

services 
 164 202 227 225 105 188Agricultural marketing researchard development 117 124 125 140 131Food situation analysis 16431 48 60 52 54 50Agricultural price analysi.,zndmarketing extension 71 93 118 127 87 83Special studies economic
analysis 161 187 247 148 221 219Total 544 654 777 6092 688 704 

Sources: Nepal, Auditor Geneial's Office, Auditor General Annual Report, various issues (Kathmandu: AGO,
various years).Note: Socioeconomic and marketing research expenditures, 1075/76.1980/81, annual growth rate 5.31percent (I statistic 1.79). 

Table 4 7 -Classification of budget expenditures 
Budget Code Type ol'Expenditure 

I Salary and wages2 Allowances
 
3 Travel allowance and daily allowance
 
4 Services: printing and binding, postage, telephone, telex, bankservice charges, advertising, transportation and freight charges

for moving pioperty
5 Rent 
6 Repair and maintenance

7 Expendable goods (with life less than one year)


7.! Office stationery
7.2 Books, n,.twspapers, and magazines
7.3 Fuel 
7.4 Clothes and foodgraiiis for junior staff 

8 
7.5 Other expendable goods


Grants-in-aid, contributions, and rewards
 
9 
 Unforeseen


10 Durable goods (with life less than one year)

10.1 Furniture 
10.2 Transport devices 
10.3 Tools and machinery

I Purchase of land and bui'dings
11.1 Purchase of ]arid
11.2 Purchase of buildongs

12 Constructioi, and improvements
12.1 Building construction and improvements
12.2 Other construction and improvements 

Source: Nepal, Ministry of Finance, Income-Expenditure Estimated Budget, 1982/83Kathmandu: MOF, 1982). 
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Table 48-Trained personnel in agriculture, by institution, 1983 

B.S. or
Institution Ph.D. M.S. Equivalent Total 

Ministry of Agriculture Secretariat 
Department of Agriculture 
Department of Livestock and Animal Health 

5 
9 
3 

25 
]i7 
26 

0 
400 

91 

30 
546 
120 

Department of Food and Agricultural Marketing
Services 

Central Food Research Laboratory 
Agriculture Development Bank 
Agriculture Inputs Corporition 
Agricultural Projects Services Centre 
Institute of Agriculture and Animal Science 
Dairy Development Corporation 

Total 

4 
2 
I 
0 
5 
5 
0 

34 

32 
30 
16 
4 

70 
63 
II 

414 

3 
0 

53 
21 

2 
20 
14 

604 

39 
32 
70 
25 
77 
88 
25 

1.052 

Source: A survey of personnel in agriculture hy the author, 1983. 

Table 49-Trained personnel in the Ministry of Agriculture and its parastatals, 
by discipline, 1983 

B.S. orDiscipline Ph.D. M.S. Equivalent Total 

Agronomy 3 23 55 81
Botany 3 16 10 29 
Horticulture I 25 40 66 
Animal husbandry I 13 37 51
Veterinary science 2 I5 55 72 
Agricultural economics 9 104 0 1 13 
Agricultural extension I 29 100 130 
Rural sociology 0 5 0 5 
Entomology 2 14 7 23 
Plant pathology I 15 21 37 
,oil science 0 14 I5 29 
Fisheries 0 14 8 22 
Agricultural engineering 0 II 27 38 
Agricultural statistics 

and mathematics 2 17 3 22 
Food technology 0 13 0 13 
Nutrition 2 3 0 5
Business administration 0 4 0 4 
Geography I 0 0 I 
Chemistry I 10 6 17 
Home science 0 2 I 3 
General agriculture 0 0 188 188 
Dairy technology 0 4 II 15 

Total 29 351 584 964 

Source: A survey of personnel in agriculture by the author, 1983. 
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APPENDIX 2: METHODOLOGY FOR
 
DETERMINING GROWTH RATES AND
 
DECOMPOSITION OF GROWTH TRENDS
 

Growth Rates 
In order to compute annual growth rates, the exponential curve Y ab', which repre

sents a trend with constant rate of increase or decrease, is estimated. In logarithmic form 
it becomes 

log Y log a i tlog b, 

wherey the value of the variable in year t, and t time; 1970/71 1,1071/72 - 2 .... 
Anti-log of log b gives, the value of b and the growh rate G (b I) ".100, expressed 
in percentage. 

Decomposition of Growth Trends 
The decomposition of agricultural growth trends was analyzed employing multiplicative 

schemes developed by Minhas: 

1 a XYP P \'~ /a )~a >.1 

( -a,Y.,I 1', IaacoY'(J /1a'oY'lI .),
 

where
 

At = gross cropped area during period t, 

a= 	(Ac/Ai) proportion ofarea under crop c (A,,) to the gross 
cropped area during period t, 

Y, 	physical output per hectare of crop cduring period t,and 
Pc 	 the constant price weights (1975/70) assigned to each crop. 

T'his 	 formulation expresses the index number of output as a multiple, respectively, of 
the index number of area, change in crop yields, change in cropping patterns, and a residual 
component that is the interaction between cropping pattern and yield components.

Fitting an exponential time-trend to each series of index numbers produces an additive 
scheme for growth, 

G GA i Gy i G,, G ,
 
where 

G -	 growth rates of gross agricultural output, 

GA - growth rates of gross cropped area, 

Gy-	 growth rates of contribution of the yield effect, 

G, :growth rates of contribution of the cropping pattern effect, and 
Ga-y 	 residual components, such as growth rates ofcontribu Jon 

of interaction between cropping pattern and yield 
components. 

The residual component, G,,, is obtained by subtracting (G. f Gy + Ga) from G. 
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