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SEED PRODUCTION AND INPUT STORAGE 
(367-0118) 

I. Description of the Project. 

This project is designed to help Nepal establish a seed production 
capability and a system for receiving, storing and distributing all agri
c.~tural inputs. 

A. Project Purpose. 

The purpose of the project is to help the Ministry of Food, Agriculture 
and Irrigation (MFAI) establish a lc~or intensive system, ultimately to be 
based on private growers, for pro~ucing, testing, processing, storing and 
distributing seed of the major food crr.p3 and of storing and distributing 
all inputs used in the production oi these crops cheaply and effectively to 
the small farmers. 

'!his is to be accomplished by helpine the MFAI and the Agricultural 
Inputs Corporation (AlC) establish a Gystem for producing good seed and 
distributing all inputs that are compat:'b:~ k':"th the N~palcse culture and 
which can be conducted under the physicol and economic conditions that 
exist in the country. 

B. Background. 

Agricultural development has come slowly to Nepal but during the last 
few years, the pace has been stepped up considerably. Governmental infra
structure hes been developed to the e~tent that a research program has been 
established ond research is being done on all of the major cereals, potatoes 
ond citruD fruit; an extension servic~ h~= been set up and while it is still 
understcffed, officers are 3toti~ned at t~e district level in most districts 
and a large staff of (inadequately trained) Junior Technicians (JT) (with 
two years of agricultural training) and Junio= Technical Assistants (JTAs) 
(one year of agricultural training) have been stationed in the rural areas. 
Organizations hcve been established cuch as the Agricultural Projects Services 
Center (APROSC) to help develop and evaluate projects and activities, the 
Agricultural Development Bonk (ADB) to fi~~n:~ f=rmers and agri-businesses, 
the Cooperative movember, the AIC and others in addition to the normal 
ministries found in most governments. 

The building of this total orBanization:l structure has been painfully 
difficult and much of the activity c·::lrrie-1 G7l under it has not been effective. 
For example, well trained technicians arc very sc~rce in view of the very 
large development job to be done and the physical infrasgructure needed to 
promote development is still deficient. Such things as roads, schools, 
research laboratories, administrativa headquarters, adequate markets and 
agriculturally based businesses arc ai~her insufficient to meet the needs 
of the country or totally locking. 
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As a result, agricultural developeent has been slow, both because the 
farmers have not been taught or convinced of th~ value of new technology, 
and because the inputs needed to make the new technology work such as 
markets, tools, seeds, fer~j.lizers Qnd pesticides have not been available 
to them or prices have been such as to discourage their use. 

Too, there have been differential tates of development in the ccuntry. 
In the terai, new ideas, new inputs and new markets have been accepted 80 

that many farcers have increased production. But ev~n in the terai, 
consumption of tne new inputs has not been encouraging. In the hills however, 
except in the Kathmandu valley, thes<.. new developments have not reached the 
fermer. It is estit!l!1ted that in 1975/76, only 6% of the fertilizer used 
in Nepal ~7as used in the hills and m~untainG while 52'7. was used in Kathmandu 
valley ~nd 42% was used in the Terai. Hewever,~fthe total cultivated area 
of the country, only 7.0% was fertilized. 

A study of the seed situation shows that development in this sector 
has been even slower. While 85% of the wheat acreage ,has been planted to 
the High Yielding Variet tes (UYV) , the ~er~cm:a8c of icprovcc:l seed that 
has been used is very low. Durin3 the six years fr~ 1970/71 to 1975/76, 
the farmers of Ne?al spent about Rs.34l million for agricultural inputs; 
seed, fertilizer, ieplements one pesticides purchased free official 
institutional suppliers. Of thi~, ~b=ut DJ% was spent for fertilizer and 
only Rs.22 oillion or about 6.5% was spent for improved seed. Recent 
research, howev~r, indicates th~t the deeand for good seed eight be much 
greater if farmers had core confidence that seed froe official sources was 
actually good seed. 

There are no statistics as to how much seed is usually purchased 
from neighbors ncr how ouch much cow dung or compost is used to fertilize 
fields. These figures, if available, eight be indicative of the potential 
for the sale of seed anG fertilizer in the years to come. The seed because 
it would ~ive us an estimate as to how much seed is actually sold or bartered 
each year to meet the needs of the scalI forcers and the dunB/cocpost 
figure would provide an estimate as to the de~nd for chemical fertilizers 
in 'future years as the organic manures are more and oore used as fuel. 

C. Present Situation 

1. Departtlent of ASricultUl·.:! (D'\fjr) 

The D~gr is one of the larnest and best orBanized departments in the 
government. It has a staff of about 550 gazetted officers f111ing 600 
positions and is supported by about 1500 non-gazetted, lower level eeployees 
out of 2,000 authorized. Its staff is apportioned among severnl divi.ions 
and sections such os research, botany, livestock, training, exten.ion, 
admi!tist:ration etc. In addition, it has several projEcts such as the 
Integrated Cereals Project which are handled as separate entities within 
the clepartment. 
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c. Botany Divisi~n. 

The Botany Division has a small core of personnel trained in seed 
analysis who ore capble of inspecting and evaluating seed fields and of 
analyzing seed for purity, maturity, diseases, coisture content and other 
factors influencing seed quality. However this staff is very scalI and they 
neither have vehicles nor allowances for travelling to inspect seed fields, 
to provide technic~l assistance to growers or to check jD seed quality. 
Neither is the central see~ labor~tory fully equipped and soce ~f the 
staff necbers are not well trained in their disciplin~s. However, the 
Division does, at the request of the AIC, visit the rur~l ~reas to inspect 
potential seed fields and to detercine if they meet the DAgr's quality 
standards. They also inspect Brain at h~rvest to m~ke sure that it is ~ry 
enough to keep and that the quality is acceptable under HMG's current seed 
standards. 

b. Integratec Cereals Project (ICP) 

The ICP was under preparation f~r about three years and has been an 
active project since O"ctober, 1976. During the project preparaticn stllge, 
tQe GON established 5 coordinated, coon~dity oriented, research-introduction 
progroos in wheat, rice, oaize • pototo~s and citrus. The Iep includes the 
three cereal programs and is studying these crops, and ~ny minor crops, 
as. port of the "faming systetls" usee inNepnl. particularly the systecs 
used by the scalI famers in the hills. Under this project, research on 
new varieties and new techniques tc fit Nepcl's physical anu cultural 
conditions are being developec and tested on farmer's land and foundation 
seed is beins releose~ foi incre~se. 

c. Extension Service 

The Extension Service has an Arrricultural Developcent Officer (ADO) 
in all of the eistricts having a viable agricultural lector. Eight to ten 
districts have very little arable l~nd or the cultivable land is 12,000 
to 15,000 ft. or core in elevation so that agriculture, except for a 
little Brazing. is not a profitable enterprise. In these districts where 
ADO's are not stationed, there are c few JIs and JTAs in place to provice 
help to the few farcers living in these iscloted areas. 

h new idea is now beins tried in Nepal to strengthen the extension 
service and to brins the results of research to the village. Sons of success
ful forcers are trained at experiment stations, seed forms ~r other centers 
and are then empl~ed as Agricultural ASSistants. After training, they 
return to their villages to work as port tiDe extension workers at a salary 
of.Rs.50 ($4.20) per month. Their appointments are for two years, after 
which they ere replaced by other village workers. 

http:of.Rs.50
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It is the function of the extension service to teach far~ers to use 
new technology in their farcing systemsj to work with seed growers to help 
improve their product, and tc make estimates of the amount of seed and 
other inputs needed by orea formers and report these to the DAgr and 
AlC for action. 

2. Agricultural Development Bank (ADB). 

The ADB is the financier of the Agricultural Sector cnd in Nepal, it 
helps to foster ~nd manage the cooperative movement. It has br~nches in 
almost .:Ill of the cities and towns of Nepal and makes speciol arrangeDents 
for providing loans through cooperatives in those areas where it does not 
have offices. It also helps to orga~ize cooperatives and finances the 
monageoent of new cooperatives until they are strong enough to pay their 
monagers themselves. The bank is n~ financing village/panchayat level 
storage buildings to supply the local cooperative's soles of agricultural 
inputs, kerosene, candles, soap ond other consumer necessities and for 
8t~ring excess production while sales, transportation and other marketing 
arrangeoents are being code. 

3. Cooperative Deportment (Coop.D) 

The Coop.D is in charge of helping to set up cooperatives in all 
districts, most of which ore "compulsory", i.e., famers must belong to 
them if they \1.:1nt to borrow Doney, buy inputs or secure help from official 
sources. The dep.:1rtcent trains the cooperative mecbers and management and 
sets up speci.:ll cooperatives for people hoving an interest in achieving a 
co~on BDal - medicol associations, milk producers or 
seed producers ond processors are exomples. They are financed by the ADB 
ane by the government froe funes c~llected under the compulsory savings 
plan ond froe resources available to the lJDB. As centioned above, the ADB 
supports the management of the Cooperatives. 

4. ~griculturol Inputs Corpor.:ltion (AIC). 

The AIC was formed about four years .:180 as onc of the two survivors 
of the ~gricultural Marketing Corporation. It is char8ed with the responsi
bility for importing and distributing fertilizers, tools, equipment Qnd scoe 
pesticides. It is also responsible for having seed produced and distributed 
throughout Nepal. In cooperation with tl,," Bot.:ny Division ond the coordin.::ted 
progracs of the DAgr, it selects and supervises producers, furnishes foundation 
seed, purchases seed free producers .:1nd distributes it through the district 
and local cooperatives. In areas where cooper.:1tives do not exist, the 
seed and other inputs are distribute~ throu8h private dealers. The OD~nt 
of seed it ~istributes depends upon estimates developed by the ADOR and 
upon the amount of seed found to be satisfactory by the Botany Division. 
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The amount of seec contractec for and distributed by the AlC, 1973-74 
to 1975/76. is shown in the table below in metric tons. 

Year Rice ~ ~ Total 

1973-74 434 1236 46 1.716 
1974-75 326 1642 50 2,018 
1975-76 183 1739 132 2,054 

Avera8e 314.3 1539.0 76.0 1.929.3 

HOst of the ~IC;s seed production efforts have been concentrated in the 
Terai, probably because it was an easy (comparatively) area in which to 
work and because laree blocks of land could be covered by contractors 
with fewer farmers/contractors involved. The table bel~ shows the 
areas under the three major cereals and the acounts of improved seed 
used by types of terrain and crop. 

Rice M:lize Wheat Total 
Area Seec1 Area Seed Area Seec AretJ 

lL'1 lLt HA HA 
(000) % torr % (000) % MI' % (000) "T MI' '7. (000) ,. ;. 

Seed 

M.l' '7. 

1024 tJ2 257 85 141 32 28 34 174 60 1164 76 1339 68 1449 75 
196 16 46 15 264 59 51 61 93 32 359 23 553 28 456 24 

Mountains 20 2 1 42 9 4 5 23 8 9 1 85 4 13 1 

Total 1240 304 447 83 290 1531 1977 1918 

It should be noted that about 68'7. of Nepal's crop land is in the Terai 
and that 75% of the seeds are used in these areas. It should be further 
noted that most of the seed not used in the terai was consumed in the 
Kathmandu and Pokhara valleys so that stJles of seed in other hill llnd mountain 
areas from official sources are very small. 

Put another way, in the terai, 1.08 Mr of seed ,~as supplied for each 
1000 Ha of crops. In the hills, including Kathmand~, .02 Mr of seed was 
supplied for each 1000 Ha and in the mountains, only 0.15 Mr of improved 
seeds were used on each 1000 Ha of crops. 

Factors reportedly restraining the consumption of seed from the AlC 
include a lack of confidence on the part of farmers that: (1) it will be of 
good quality, (2) that it will be delivered on time, or that (3) it will be 
available at all. Recent questioning of a limited sample of farmers in 
Rupandehi, Bara/Parsa and Kathmancu Valley revealed that 93% of the.rice 
faI'rtlers would prefer to buy improved seed. gO% of the wheat growers llnd 
85% of the maize farmers interviewed made the same aosartion, In this 



- 10 -

research, it was found that quality was of primary consideration and thet 
farmer9 were willing to pay more for good seed nnd seed of new vorieties. 

5. The Farmers (Seed Producers). 

The AIC has contracted with farmers to produce seed for a number of 
year~ and in some areas, there are groups of forcers· who state that they are 
anxious to form seee production cooperatives or groups. Two of the consultant 
groups werking on the design of this project interviewed such groups at Birgunj 
and Bhairahawa and were much impressed by the Sincerity of the participant~ and 
did not feel that normal requirements for drying, roguing, cleaning etc. 
would prevent these groups from taking part in the project on a fairly 
large scale. However, it was doubted th~t they could finance such an 
enterprise centered on tpe large seed houses in the terai. The fixed costs 
and transp~rtation costs of seed pr~cessed in these installations will be 
high enough that GON will probably fine it necesaary to subsidize these 
groups. 

In the hills and other are~s wh~re very small or subsistence formers are 
pre~cminant, every village has one or core farmers who are regarded as beinB 
honorable cen, who tryout new varieties and who produce seed for their neighbors. 
A recent limited sociological study revealed that in many areas, women are 
responsible for selecting and saving s~cd for the family/village ond exchange 
of seee between families are very commsn. There is a suspicion, in fact, 
that exchanging, borrowing or bartering seed may be the normol way for,poor 
formers to get enough seed to plant their land and thot the seed laId by 
the AIC ~~y in fact be only a very small proportion of the seedprocured by 
farmer3 each year to fill their requirements. 

In view of the above, it is evi~ent that in the Taroi, there are groups 
capable of procucing seee fer the large seed plants but they may nct be able 
to take over the management or finance the awaershi? of these plants at present. 
It is also evident that there are inc.ividuals in every village who are capable 
of and do, produce seee for their neighbors. In both cases, these "seed 
producers" are well regarded by their neighbors and are believed to be honest. 
Both characteristics are essential ingredients for a seed proBr~m. 
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D. Pr01ect Strategy 

I. History of the Pr01ect's Development. 

During the development of the ICP, it was planned that a seed 
element should be included. However, AID/W asked the mission to separate 
the seed element from the research element and to. present it as a separate 
project to 'follow-on' the ICP to help Nepal capitalize on the new 
varieties being developed under that project. The foundation seed element 
of the original ICP proposal was maintained, plans have been drawn up for 
the foundation seed houses and seed processing equipment has been ordered 
for them. 

In the meantime, some old equipment has been salvaged and, by ,~, 

using mnkashift physical arrangements, the crop coordinators are producing 
foundation seed for the AIC for distribution to seed producers as well p-s 
seed for distribution under the resenrch/production kit program being 
conducted with the cooperctionof the extension service (see ICP-PP). 

The GON estcblished a Central Seed Production Committee (CSPC) 
consisting of senior officers of the Ministry of Agriculture, the DAgr, 
the Bot~ny Divi~ion, the Seed Inspection service, the AlC, APROSC and 
other organizations supported by the government under the chairmanship 
of the Director General of the DAgr. This committee prepQred a report 
which outlined a possible seed production program in early 1977 and 
suggested to AID thDt the GON would be interested in such a program 
supplemented by on increased capability to store nnd transport seed and 
other inputs to the remote areas. 

With the help of this committee, a Project Review P~per wns 
prepared ond approved by GON end AID/W. The International Agriculture 
Development Service (lADS), the Seed Laboratory at Mississippi Stnte 
University (MSU) ond the Tennessee Valley Authority's International 
Fertilizer Center were asked to help prepare the project. Unfortunately, 
these groups did not come to NepDl Gt the s~ time so that, other thnn 
reDding previous reports, internction emong the groups was impossi~le. 
Therefore, the Centrol Seed Production Committee has assumed a lend role 
in ceJrdinating the development of this project. 

Sever~l ~gencies will h~e rcsponsibilities for implegantating 
this project; the AIC, the Botany Division of the DAgr, the Crop 
Coordin~ted progromD, the c~B, the cooperctives etc. Other agencies 
will be filling on advisory role although ct times they may also have 
an an active port to play in the production of seed Dnd distribution of 
nll inputs. 
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2. The Pro1act 

.... !£.ill 

Compared to the 2000 to 2500 ~T. seed production effort of the mid 
1970s the CON expectg the seed industry to be producing, processing, 
distributing ond selling good seed of the three major crops at the rate 
of 1500 M.T. of Paddy, 6,000 l~T. of wheat and 600 MeT. of maize per year 
by 1980 or Bl. The rate of production is expected to increase at a rete 
of ~bout 15 to 30% per year so th~t by 1985/06, Nepal will be producing 
.:lbout 8000 11. T. 6f paddy seed, 6000 M. T. of wheat aeed, 2800 M. t. of m.:lize 
seed .:lnd COO M.T. ·of other seed. In order to accomplish theGe objectives, 
a number of changes will be mnde in the Qrg~nizDtions now engaged in 
promoting the seed industry. 

First, the staffs of the AIC, the seed division and the districts 
must be strengthened, both by bringing in new peraonnel and by training. 
Below is an estimate made by the CSPC of th~ additional stoff required. 

Additional Staff Reguirements for Seed Production 
1980 196'5 

OfficerR J JTS & JTAs Officers JTs & JTl.:; 

Seed Division 6 9 10 l.7 
".IC 6 20 15 31 
District & Region 

Seed Staff 18 39 22 45 

TOTAL 30 68 47 93 

In ~ddition to the above, secretaries, drivers, clerk-typists, peons, 
etc. will be needed as port of the permanent stoff. Short term help will 
also be needed to perform field inspections, stor.:lge inspections cnd to 
collect seed samples to be aent to the nearest analysis laboratory. 

b. Division of Labor 

Secondly, ~ssignments for seed production and input distribution 
by the GOO hllVe been .. ,ltered to include ne\.1 .:sencica c.nd the private 
se"ctor. 

The Seed Division st.:lff of the DAgr will be responsible for field 
inspections, sced testing, issuing tess, (l.:lbels) enforcement and seed 
regul~tion under the guidance end auper~13ion of the CSPC. 
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The AlC will nrr~nge for contract production where ond when needed; 
will balQnce demnnd ~nd supply in individual markets; do long distance 
seed movin6; make seed produc~ion tools, equipment, foundation seed, 
supplies and spare-parts cvcilable to private producers; assist with, 
and where necessary,distribute seed; assist with seed drying, processing, 
storine (both seasonal ~nd long term) und other aced handling and 
distributing ~ctivities. 

The Agriculturel Research Service ond Crop Coordinators will develop, 
test ~nd rele~se new vcrieties Dnc techniques; provide saed, instructions 
cnd other supplies needed for the lr,it progrc!lIil; produce found!!~ion seed 
and other seed for distribution by the .~C; control variety releases as 
instructed by the CSPCj nnd m~intain con$tant surveillan~e nf all crops, 
checkins for disease end insect attock and helping to control them by 
biological, physic~l and chemiccl methods 4 

The Extension Service ~nd its seed pro~uction experts will popularize 
~he new v~riet~es, demon3trate how to use them, issue the kits and report 
on results of the kit program, estimate seed requirements, monitor seed 
distribution &nd report any shortages or market gluts .to .UC ~n1 report 
coopbints to the CSPC. 

The ~ will plan and implement seed production progrmns, confirm 
seed demand and supply, set standards, encourage private sector producers, 
supervise seed inspection, submit suggestions to the CON and re~mm2nd seed 
policies. 

The AD~ ~nll provide cODitnl to the Sajhcs, the AlC and private 
individucls for acong other thin~s: sec~ produ~tion, purchase of equipment, 
supplies, construction nnd services; seed houses and wcrehouse; purchase 
of seed cnd other inputs; and the distribution of inputs. It will elso 
help finance seed production and ijput distribution activities. 

The private sector seed producers ~nd distributors will purchase 
foundation seed 0:: tr .. d,~and increase it. This will involve ccreful 
handling to preserve quality and purity. At hcrvest, the seed will be 
dried and cleaned, either at the f~rrner's or his cooperntive's own seed 
house or at one of th~ l~C seed houses. The producers will be encouraged 
~nd helped to sell their seed in their own l~c~lity but the LtC will 
assist in coving excess supplies to other ~rens or in moking up shortages. 
The seed producers will also s~rve as model fnrmers to nssist with the 
extension effort. 

The Cooper~tives (Sajhcs) will be responsible for most end use sales 
except for seed sold by privcte producers themselves. They will assist in 
the input storase prosrnm as well as in seed production and distribution 
wherever the me~ber8hip is interested and willing to invest in these 
cctivities. Where the S~jhas are not in place, privat~ dealers will be 
established. 
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c. The Expected Path of Seeu Production 

There ore three paths of s~ed production open to the GON. Assuming 
that the foundation seed is produced by the crop coordinators, the 
following ~lternatives are open for developing a seed industry: 

1) 

2) 

3) 

Production ~nd processing on government owned farms 

IJC contracts witn,privnte growers to produce seed which AlC 
will process nnd dlstribute. 

Private seed producers purch~se the foundation seed from AlC 
Dnd produce, process ana distribute improved seed to other 
formers. 

The government in the persons of numerous senior government officers 
hos often s~id that it Dpproves of alternative 3) and totally rejects 
altern~tive 1). The reasons for this view ~re that land is scarce in 
Nepal and purchases of form land in order to create large seed forms 
would undoubtedly create resistance. Also, the government's seed efforts 
hove bec~e ineffective and very expensive so t'let the CON would like to 
shift as much of thi~ cost os possible to the private sector. 

On the other hond, it is hiGhly unlikely that during the first few 
years of this project, private formers would be able to find the resources 
or the personcl interest to invest in c large seed house or the equipment 
needed to produce, process, store and distribute large quantities of 
seed unless heDvily subsidized. 

(1) Seed Production in the Terei 

In the terai, UNDP has built and equipped a large, ultra-modern 
seed house at Het~ura end the Germon government has imported equipment 
for five additional SEed houses, ~11 but one (near Pokhara) being located 
in the teroi. These six V1ants hnve c3pocities of 2 to 4 tons per hour 
with limited storoge space. They nre capital intensive and d~d a 
permcnent stoff to mcintoin ond operate the equipment, care for stored 
~tocks, handle seles etc. This, along with the high capitol cost of the 
plants cnd proj~cted relatively small seed bcles nationwide anrl low 
production levels would make seed produced in these installations quite 
expensive • 

• \nother factor affecting the operation of these seed houses is the 
high cost of transportinG cocmodities. ~ porter who can carry 8 40 
kilograQ bOG of seed or a 50 Kg. bOB of fertilizer demands a price of 
Rs. 8 to Rs. 10 per day. For seed going only 3 days by porter from a seed 
house to a warehouse or Sajha, soy 30 ciles away, the COlt of transport 
would.be Rs. 750 per metric ton ($63.03). For higher elevations or 

http:would.be


- 15 -

We are lett with the task of jov in·~ monetary value. to the differences 
arising from comparison. The FY 80 transport COlt e.t1matea for the hUls 
of Nepal initially are assumed to be Rs. 16.00 per 40 Kg. per porter/day. 
(Transport by mule is not included in order to simplify the analysis. 
Transport by other mem1S is not assumed.) The rate of B.s. 16 is a linear 
projection of the German Consult baseline contained in the GON/IBRD 
Trail Suspension Bridge Feasibility St~ (Vol; 4, P. 21) and is basically 
the averege financial cost for unskilled labor. (There are very few 
professional porters in Nepal, and no ~ecialized skill. are required in 
portage). 

The assumption that transport by other than porter (ex. nule) is not 
employed is derived from the assumption that transport by truck, bus or 
ropeway into the hills results in cif roadhead product/transport cost 
ratios roughly the 'same as transport within the tersi proper. This is 
consistent with the earlier assumption that most shipments from the 

,available pl~ts in Hetauda (to Kathmandu) and Gandaki (to Pokhara) are 
essentially comparable to terai shipments. To this is added the assumption 
that the sole proposed Mr/hour plant incorporated into the analysis is 
located in an area of concentrated demand not readily accessible from one 
of the six available plants. In other words, the basis of comparison is 
shipments within the hills/ high 'hills, not sbipmento!ll from plants. 

It is assumed in the first approximation, results of which are detailed 
in Table' 13, that transport from the six available large plants or roadheads 
to the hills and high hills takes an average ,of five days, while transport 
from the25.~t:dnill and one medium-size plant averages one day. Further, 
it is ,~ssumed that portagt! costs increase at an annual rate of two percent. 
In cddition, it is assumed that packaging costs are con.tant regardless 
of source (type of plant). Pinally, it is assumed that costs of trcnsport' 
are identical for the three principal seed grains. 

The anclysis results in two streams of costs: cost of transport from 
roadheads or six available large plants to the hills and high hills of 
Nepal, and cost of transport to the lame arena from 25 small and one 
medium plant proposed under the project. The annual differences in the two 
cost streoms can be considered as either: 1) I.plicitsub.idy co.ts 
which must be met: by Nepal in shipping from the available dx large plants 
or, 2) A gross benefit to be derived from construction and operation of 26 
proposed plants. These annual differences are shewn in Table 13. (The 
annual stream of costs used are developed in the Financial Analysis section 
for the "mini" and one medium plana, based upon Indian-lource equipment, 
simplified construction and 31. annual increa.e in variable costs~) The 
initial three fiscal years shown so far for use in comparisons with actual. 
are excluded in this analysis, since the project-propo.ed plants could not 
come into production until FY 80. 
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The ADS supplies fin~nces to the f~C when it issues seed and fertilizer 
(d), os it buys seed from producers (j-l) and help. to fin~ce8 the input 
distribution system (cooperatives) (r-s). It finances the former-seed 
producers as they buy their inputs and plant and care for their crops (d-e)_ 
It provides money for farmer-customers as they buy seed for the following 
crops (s). The bank is repaid by the AlC as it places the seed (and fertilizer) 
in the distribution channels (r-s), the farmer - seed producers repay after 
they h~ve been paid by fJC (j-l) ~nd the dealers repay as they sell to 
farmers (s). 

(2) Seed Production in the hills 

In view of the high costs of deliverine seed to farmers in the hills end 
rncunt~ins end the risks of losses, mixing, mislabelling and deterioration whii 
being cJrried by porters or helicopter (at over $400 per hour), the GON hns 
decided that the only vi.:lble solution to the problem of supplying seed to 
isolated formers is to have the saed produced and proc.ssed near where it is 
to be used. Under this system, a forcer or a group of formers in a remote 
valley or a "pocket of productionll would be provided with a SI!Ulll, hand 
operated seed cleaner, that can be motor driven when electricity is broup';· to 
the vUlaS3e. A smDll seec.l house ~muld be built which could s~fely store I.'? to 
40 tons of seed and would have enclosed and covered space for drying. 
cleanin~ and treating seed. 

When n new variety or two were found to be better than the traditional 
varieties or when varieties beinB used seemed to be deteriorating, a kilosram 
or two of found~tion seed of ~ach of the better varieties could be brought in 
(ins teed of a ton or two) and grown locally under the supervision of the 
Extension Service, the AIC, Botany Division or the Research Service. These 
services could checlt on purity and growing procedures to insure a large 
increase of pure seed. .1t h~rvest and after drying, samples of the seeds 
(~ kilogrcc e~ch) would be sent to the re8ion~1 laboratory for analysis and to 
determine the permiss.:lble premiuc. 4~ soon os it is determined that the 
gr.:lins are suitable for seed, the grower(s) i9 notified, the seed would be 
further cleaned and stored, and other f,:mners notified of its .:lvaUab11.ity, 
price ond terms of sale (barter, trade for grain, credit or cash). At the 
tice of s.:lle, the seed woulc be trected and b03ged. 

In case of a l.:lrge eversupply, the AtC would either purchose the excess 
for moveoent to an area of scarcity, if requested to do so by the local 
producers, or it may be held over for the next crop seoson or consumed as food. 
If c scarcity develops, the AtC would brine in supplies from other areas 
to meet the demand. 

This system would h~e nuch to r~cocmend it. 

(a) Low tr~nsportation costs. 
(b) Labor intensive industry. 
(c) Local participation. 
(u) Demonstration of the value of a variety the year before 

its snlp. .:lS seed to mest forcers. 
(e) Minimum dependenca on official channels for seed. (The best variety 

in a vcriety demonstration could be used as ~ source of 
II starter" seed). 
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(f) .usured supply and f~st increase. 
(C) No need to rely on bazaar for seed which may be of unknown 

parentase. 
(h) Offers the farcers a choice of varieties to Brow. 
(i) LeSD risk of mistakes beinB made. 

The farmers would produce, process and sell the seed as individuals or 
~s members of a cooperative. Their only contact with seed officials would be 
for the source of seed, supervision of produ~tion, ~eed analysis and 
~uthori~ation to sell as improved, inspected seed at a premiuc. This syste~, 
involvin~ the farmers as 8rowers, processors and distributors would include 
the following actions. (see fie. 2 below). 

(n) Foundation seed produced by the crop coordinators. 
(b) Seed cleaners and locally made treaters issued to interested, 

selected individuals, or ~roups and seed houses are constructed. 
(c) Seed distributed in small lots (1 to 5 kiloBr~ms) by AlC to 

farmer-seed producers in isolated areas. . 
(d) Seed pl~nted and crop 3rown and rogued by farmers. 
(e) Technical assistance and field inspection service provided by 

Extension Servic~, ~C, Research Service or Botany Division. 
(f) Seed crop harvested, dried and cleaned by farmers. 
(g) Harvested crop inspected and snmple taken for regional seed laboratory. 
(h) Seed sample analyzed and results sent to producer/sajha and 

local agricultural officer. 
(i) Price premium c~lculated and far~r authorized to sell under labeling 
pro~isions of seed law. He is guaranteed minimum price if selling to AlC. 
(j) Seed stored until selling season - tass issued. 
(k) Seed chemically treated as it is sold to dealers. 
(1) Dealers sell seed to farmers. 
(m) Surplus seed sold to .AIC, held over for next year or consumed 

as food and shortages covered by AlC. 

Bere too, lt "'0111<1 be DOted that tIM bteu10ll Ieni,oe aDd tile jDI "'11 
be even ~ore important to the leed .,.tem than they wera in the Tarai. 

The Extension Agent will help select the producers (b), recommend 
varieties and quantities of seed to be produced (c, d,), provide technical 
assistance (e, f), set .\IC prices (i), select dealers (k) and make planting 
recommendations to farmers (1). 

The l~B enters into the seed transactions at a smaller scale than in the 
terni but its contribution is very i~ortant. It will finance the AlC (if it 
buys seed from the farmers) (f, m,); the uealers (k) and the farmers (1). 

~ in the terai, the bank will be repaid as the AlC or the leed 
producers sell seed to dealers and they in turn sell it to farmers. 
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Fig. 21 Schematic Diagram-Seed Production in the Hills 
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Note: It should be noted that the seed house and i.he storage may belong e1 ther to the AIC or to 
the Farmer-Seadproducers. 
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d. Special Provisions of the Seed Program 

During the development of the project, it has become evident that there 
are .everal of the proposal that are going to be .low to develop and 
some will require additional research in order to come to reasonable 
conclusions. 

(1) Seed Certification. 

Nepal has 'l~ped to have a seed certification program for cany years. 
A certification law has been drafted and some seed has met certification 
requirements and has been sold as certified seed. However, it is realized 
that if the seed needs of farmers are to be met, it would be impossible both 
to enforce a certification law and for all farmers producing seeds to ceet 
strict certified seed standards alth~ugh it is ezpected that the seed they 
produce would be far better than anything else available to the farmers in 
their neighborhood or Vicinity. 

Therefore, the GON is establishing cinicuc qu~lity standards, somewhat 
l~wer than international certification standards, below which grain would 
not be salable as seed in a recognized carket. However, in cases of emergency, 
farmers could sell or exchange small amounts of seed of lower physical quality 
with their neighbors. In all cases except these limited seed exchanges aeong 
farmers,samples, of the seed offered for sale must be collected and sent to the 
nearest seed laboratory for analysis. Then tags (labels) would be iS9ued ~nd 
fastened to all seed containers holding that lot of seed. In the case of 
small aales (less than one container), the tag must be explained to the purchaser. 
In other words all seed offered for sale must be labeled to indicate kind 
of seed, variety, germination, physical purity, year of production and weed 
content. 

the plan io to eradually raile the .tandards uncer the labeling law 10 
that in a few years (les. th~n 10), the certificQti~n 8t~ncard. would he 
reached and Nepalese seed would then be salable any place in the w:::rV:n 
other th~n a sample basis. 

(2) ~6ement and Production TraininB • 

It is recognized that the shortage of trained manpwer cay be a constraint 
to the successful completion of this project. It is also recognized that 
this constraint cannot be overcome by an unlimited amount of participant 
training in other countries. It is therefore essential that moat of the 
training be done in-country. Provilion has been mode forup to 20 PH of short 
term consultants in the project, about half of which will be used in training 
programs c~vering all aspects of the seed production and input storage and 
distributi~n program. The AIC and DAgr regard the following areas ~f 
training f~r employees as essential t~ meeting the production goal. established 
f~r this project. 

Management of Seed Housel and Warehou.e. 
Record keeping. ioventory contrOl. 
Crop and 8rai~ iMpections. 
Enforcement of standards. 
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Equi~ent operation and maintenance. 
Maintaining seed quality. 
Seed production and processing techniques. 
Seed analysis. 
Extension techniques for seed producers, etc. 

In addition to the employees of AIC and the- DAgr farmer-seed producers, 
seed dealers, cooperative managers and community leaders all need t~a1ning 
in see~ production techniques, seed sellioe, .anagement ~f warehouses, 
bookeepioB and other skills associated with managinB small industries in 
the rural areas. 

(3) Premium Pricing for Seed 

For a number of years Nepal has hod a practice of payins a precium of 
up to 307., depending on quality, for seed being produced under contract for 
the AIC or the now defunct Agricultural Marketing Corporation (AMe) theoreti
cally, the premium was to be paid for services rendered in producing seed 
and was added on to the overage market price in the area as -~etermined by a 
local pricing committee. This committee consisted of representatives of 
the DAgr, the AIC, the ADB and local farmers. It reviewed prices receivec 
in recent sales and generally established an overage price that was in fact 
slightly hisher than prices being received in the open market. The premium 
was supposed to be based upon the quality of the seed beine purchased and 
extra work involved in its production. A premiu~ of l5i. wos paid on the 
presumption that the farmer used foundati:::m seed, rogued the field (destr:;yed 
off type plants), harvested the grain at maturity. dried it properly and 
Jtherwise handled it so as to protect its purity, quality and 8erminati~n. 

In fact. the est1cates of seed needs submitted by the extension service 
generally arrive so late that it is impossible for the AlC to negotiate contracts 
with forcers who had offered to co-operate prior to planting the seed crop. 
Instead when the AlC receiVes on indication of how much seed it needs, its 
officers visit farmers whom they knaw have planted seed of the correct 
variety and offer to buy their produce even though their fields have not 
been rogued and some have already been harvested. In these cases, the seed 
producer (1) receives the premium for the production practices he is presumed 
to have done. As a result. it has become quite common for big and politically 
powerful farmers to demand a 30% premium even though no special work had 
been done to insure the quality of their grain as seed. 

In order to correct this situation and to develop seed production as 
a precise business, the DAgr and AIC are considering a number of prop080ls 
for deciding how much premium should be paid. The sYltem being tried in 
1978 makes on allowance of 157. for roguing, pest control and other actions 
needed to produce good grain. A system of "corks" has been developed with 
100 corks being given to each factor considered in leed quality. Minimum 
standards have been established and any superiority over the minimuc earns 
a certain nucber of marks. 
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At the time the grain is bought by the AIC the farmer will be paid 
the predetermined market price and samples of the seed will be taken and 
onalyzed at the cent~al laboratory or one of the regional laborotories, 
After all the appropriate tests have been made, the premium is determined 
and the extra amount due the farmer is paid t~ him. If the seed is below 
any minimum standard, it is immediately sold as grain and no premium is 
paid to the farmer. 

It is further proposed that producers delivering seed to seed hou.es 
having driers will be authorized t~ sell high moisture grain containing 
up to 47- ~ore water than the minimum moisture st~dards with an appr:priate 
penalty charge to pay the cost ~f drying. 

Fo11owinB is an example of the st:lndards now used and the "merks" 
awarded for exceeding the minimum standards. 

Minimum Standards and Harks for Determining Premium for 
Maize Seed Production 

Factor Min. Standard ,r.;rks for Premium 

1. Pure Seed 

2. Other crop seed including 
other varieties 

3. Total inert matter 

4. Total weed seed 

5. Germination 

6. Moisture 

987. 

0.51.. 

2.0 7-

0 

851-

137. 

5 marks ~I each 0.1 7- increase 

20 marks for each 0.11. decrease 

10 marks for each 
0.11. decrease down to 1 7-

100 marks for absence ~f 
weed seed 

6.67 merks for each 1.07-
increase 

5 marks for each 0.17-
decrease in H 0 down to 
11 7- 2 

Below are suggested changes in theabo,ve schedule of m.!lrks which penalize 
producers for high moisture content but provide a bonus for high lermination 
and low t:loisture content. This schedule also reduces the "tlQrks" for inert 
matter and weed see~. This schedule puts a premium on the most important 
quality factors. 

Proposed Changes in Above Schedule 

3. Total Inert Hatter 2.01. 5 marks for each 
0.17. decrease dawn to 1.07. 

4. Total Weed Seed 0 50 marks for absence of 
weed seed 

S. Germinotion 85 1. 10 mQrks for each 1.0 1. 
lncreole 



6. Moisture A 

B 

13'% 

131.. 
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5 marks for each 0.1 10 decrease 
in H20 down to 1110 

A deduction of 5 marks fer e~ch 
0.110 increase in H2P from 13'% 
up to 171.. 

Under the present system, a 15'% premium is allowed for producing the 
seed, including passing all inspections in the field, on the threshing 
floor and in the_seed house. An additional 15'% premium above the average 
grain ~rice is conditional upon the results of the seed analysis as 
iudlc8~ed above. Forty corks are required for each 1% additional pre~iuc 
with a maximuc of a 30% premium being possible. 

The pr~sent grading system works as follows for an average sample. 

Analysis 

Pure seed 
Other crop seed 
Total inert matter 
Total Weed seed 
Geroinlltion 
Moisture 

Grade 

99.5% 
o 
0.5 
o 

921.. 
12 

Total Marks 

Marks 

75 
100 
100 
100 
47 

-22-
472 

Calcul~tion of Premium 15% + (472 ~ 40) • 15 + 11.8 • 26.8'% total premium. 

Using the proposed rates, the following premium would be authorized 
for this same lot of average seed. 

Analysis ~ Marks 

Pure seed 99.51.. 75 
Other crop seed 0 100 
Total inert matter 0.5 50 
Total weed seed 0 50 
Gemination 92 70 
l'AOisture 12 ~ 

Total Marks 395 

Precium 15% + (395 t 40) • 151.. + 9.881.. • 24.88'% total premium. 

Using the proposed standards, a better quality of seed would reward 
the producer core bighly, at the same time reflecting a reduction in the 
seed house costs for processing while ~ poorer lot of seed would reduce 
the procucers income and increase the seed house cost. 

http:indica.ed
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Analysis Better Seed Worse Seed 
Grade Marks Grade M.!lrks 

Pure Seed 99.5'70 75 99'7. 50 
Other crop seed 0.1'7. 80 0.25 60 
Total inert matter 0.55 50 1. 0'7. 50 
Total Weed Seed 0 50 0 50 
Germination 96'7. 110 88'7. 30 
Moisture 10'7. ..1.QQ 15% ...:.!Q.Q 

465 140 

Total Premium for Good Seed 26.63'7. 

Total Precium for Poor Seed 18.5% 

Other systems are being evaluated in se.rch of a system that can be 
used by JTs and JIAs without requiring the use of mathematics. 

(4) R~search 

Aa is evident from the proceding description of the situation existing 
in Nepal, neither the Nepalese nor the Americans are completely sure as to 
how the farmers can be organized Co pro~uce seed. 
While we think that we have partial acswers to many of the questions that 
have been raised about management, logistics, attitudes, village decision 
making etc., we do not have all of them. There is evidence that farmers in 
some areas will readily join and support special purpose cooperatives when 
such organizations are fully accountllble to ell the members and truely serve 
their needs. We also know that some common interest groups have formed 
themselves in areas where AlC has produced seed before but we don't know 
whether this would happen elsewhere in the country. How can small producers 
cooperatives be organized? Can co-operatives be organized to take over a 
household functi.on such as seed production? How much of a premium is 
necessary in order to persuade honest and respected members of a community 
to produce seed? How can low ranking civil employees persuade powerful 
politicians that they are not entitled to receive large premiums for producing 
seed when they do not do the work necessary to insure that the seed is of 
high quality? 

Research is needed on how the seed industry should approach the farmers 
in their effort to increase seed sales and on how to encourage seed producers 
to not only do a better job of seed production but to take over the job of 
seed distribution and demonstration. 

Other aspects of the problems needing research and new solutions involve 
the motives and incentives needed to encourage government workers to approach 
the farmers within their jurisdiction to do a better job of farming. What 
kind of an advertising program is needed to persuade farmers to use good 
seed? And how much expected ext.ra income is needed to convince formers of 
the value of new varieties? These questions and others need answers and the 
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project makes available up to $55,000 to be used by public and private 
researchers in Hepal under the direction of project authorities to find the 
answers. 

(5) Vesetable Seed Production. 

Most vegetables are a new crop for Nepal and farmers ~re beginning to 
produce them for home consumption and for shipping to the cities, principally 
Kathmandu where they are used to supplement the diets of the tourists with 
a little being consumed by local residents. Many vegetables do not grow well 
in parts of Nepal because of oold nights, cloudy"d~ys, excessive rainfall, 
infertile soils and the presence of diseases and "insects. 

However, in the drier parts of the country, conditions which prevent 
the production of good vegetables cause them to be prolific seed producers. 
HOny of the biannual crops will bolt (produce seed stalks) in less than six 
months and the dry f~ll, winter and early spring make it easy to harvest 
good seed for about 9 months out of the year. The long growing season also 
makes it possible to make several plantings of most vegetables so that a 
seed crop can be assured. 

While the GON and ourselves now regard vegetable seed production to be 
outside the present parameters of this project, we expect to import screens 
for the seed cleaning machines which cnn be used for vegetable seed processing. 
UNICEF and the Peace Corps are at present helping to develop a capability 
for producing and selling these seeds. 

As populction continues to expand in south and South-East Asia, the 
farmers will shift from cereal production to vegetable production and huse 
quantities of seed will be required. However, the climate and elevations 
in most of south Asia are such that seed production is much more difficult 
than in Western Nepal. For example, it takes two years to produce see~ of 
beets, the cole crops and other biannuals in South India or Mayalasia 
while these same vegetables will produce seed in Nepal in 8 to 10 months or 
less. This should give the Nepalese farmer a very larse economic adyantage 
when developing on export market for vegetable seed a few years hence. 

e. Input Storage and Distribution. 

In addition to se=d production, this project encompasses the whole 
function of agricultural input storage and distribution. While most of 
the fertilizer imported into the country is brousht in under donor 
auspices and is distributed by the AIC, pesticides, tools, and other 
supplies generally are brought in under imports authorized for the private 
sector. We are not concerned with the effort involved in making these 
private imports under thi3 project except as their absence may reduce the 
effectiveness of locally produced inputs and the ability of farmers to reap 
the greatest benefits from their land. 

We are concerned that every farmer who needs them should be able to 
purchase ell kinds of inputs at reasonable price. near to his farm. In 
order for this to be pOSSible, warehouses must be constructed to link 
the major import centers and producers on the nne hand with the loeal 
cooperatives or private ~ealers on the other. Private stockists or 
wholesalers also should be able to link into the .y.tem in order to reach 
formers in all parts of the country. 
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The description of the physical characteristics of these warehouses 
is given below but their actual operation is 3 matter of great concern to 
the GON. Tests have shown th~t the greatest deterioration of fertilizer 
and seed quality tnkes place cur ins transport from one distribution point 
to another nnd while in storage. Therefore, primary importance must be 
given to learning how and ~ to transport seeds and fertilizers, ~ to 
store them and under ~ conditions so as to maintiin their quality. 

The structures will be spaced so as to make it easy to transport 
inputs from one point to another and will be large enough to accommodate 
a season's supply so that movement during the rainy season should rarely 
be necessary. The warehouses will be constructed· so as to be moisture 
proof, pest resistant and easy to inventory so that it will be feasible to 
maintain product quality and control in storage. 

The losistics of this system will not be simple but it should make 
it much easier to move fertilizers, seeds and other inputs into warehouses 
close to where they will be consumed than ever before. This should result 
in better logistical support for formers at lower cost with less diminution 
of quality and greater certainty of adequate quantities being on hand. 

This losistics - warehousing system is designed to move seed and 
other inputs out to the remote ~reas through a chain of AIC or privately 
owned warehouses to those belonging to the local 3ajhas (cooperatives) and 
to do it at low cost and expeditiously. 

As the local seed producers form cooperatives and develop a capability 
to m~nage and finance the warehouses, they may purchase and use them not 
only to supply inputs including their seed to their neighbors but to store 
and finance excess pr~duction on its way to market. 

And, the cooperative department and the ADB may wont to finance these 
or additional warehouses as a part of their local supply and market develop
ment program. However, as can be seen from the above, the principal purpose 
of these warehou3es will be to expedite the movement of agricultural inputs 
and to maintain their quality. 

f. The Demand for Seed. 

The basis for any seed project should logically be the demand for 
seed and in Nepbl this can be auswered by saying that the demane fer 
Government supplied seed is very low except in times of emergency. 
Current estimates place the sales of "improved seeds" from government 
sources at about 37. of the total seed used. 

The lack of demand may be caused by a (1) deficiency in knowledge on 
the port of the farmers, the varieties offered don't. fill the forcer's 
needs the wrong vprieties are being offered for sale, (3) failure 
to deliver seed on time, (4) price too high for the former to pay, (5) loss 
of confidence in the seed source and its quality and a host of other possible 
reasons. 

Taking these foctors one at a time, on analysis shows that farmers 
allover the country do know about good seed. They buy seed of new 
varieties from the AIC from their neighbors or from the bazaar. Alternatively, 
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a little for increase from test or demonstration plots. 
new HYV are beine used on over 801. of the wheat land in 
Hence~ it is safe to believe that almost every farmer knows 

of improved seed and, all thines being equal, will use it if 

nle wrong varieties or the absence of suitable varieties as a factor 
may have some validity since, in the case of maize and rice~ these crops 
are sr~wn as subsistence crops and the family tends to raise varieties 
in which they have confidence (less risky) or which they think have a better 
taste when cooked in their own kitchen. 

The market oriented farmers are different. As soon as new varieties 
have been convincingly demonstrated, these farmers tend to adopt them in 
order to increase their income. Higher yields increase surpluses which 
enable them to enter the cash market. As more and more farmers enter the 
market, the demand for seed of the new varieties of rice and maize should 
increase. 

Failure to deliver seed on time is a coomon failing in areas where 
storage at destination does not exist or where transport is difficult. 
Seeds (and other inputs) under these conditions tend to be delivered just 
before planting but because of rain, heat, high humidity and other factors, 
the quality deteriorates and the input arrives too late for CUlximum yields. 
This situction can be corrected by building warehouses at the expected 
destinati:Jns and by improvins the packaging of the products for transport. 

Prices may be too hieh but there is consicerable evidence that in some 
areas of Nepal, the demand curve may have a backward slope. TIlat is, the 
demand for hiBh priced seed seems t~ be higher than for low prices seed of 
the same variety. This can be interpreted as meaning that even though 
governI!lent seed may be llvailable at low, subsidized prices, many f".rmers 
prefer t~ buy better seed from India or from trustworthy farmers nt higher 
prices. 

A loss of confidence in seed can be tragic if it applies to all seed 
of all varieties. But in Nepal, there sappears to be a great deal of 
confidence in the new varieties and seed of wheat has Rpre~d from farmer to farmer 
very rapidly. However, it does appear that in the rural areas, most farmers 
are sceptical of the seed that they buy from the gover.nment. Recent research 
tends to indicate that farmers do not trust the seec supplied to them through 
official channels. They do not exp~ct it to be delivered on time, and they 
do not believe that it will be delivered i~ sufficient quantity to answer 
their needs and are looking for alternative supplie~s. 

Most seem to be turning to their neighbors as sources of supply Dnd even 
though government seed is cheaper, indications ara that highly recommended, 
high priced seed sells better than low priced se~d, an indication of quality 
preference. The same evidence indicates that farmers a~e willing to buy 
government seed if it is good. As noted before, most farmers interviewed 
in Rupendehi, Bara/Parsa, and Kathmandu districts would like to buy seed in 
which they have confidence. More than 851. of the farmers interviewed said 
that they would be willing to buy good improved seed. Steps need to be taken 
immediately to improve the quality of seed offered to farmers and to increase 
their confidence in seed sold through official channels. 
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The government hal set a goal of producing enough improved seed 
by 1985 to plant ~bout 151 of the total cereal hect~roge instead of the 
3" supplied now. 

In order to accom~lish this objective, a dem~nd hoa to be created 
for the seed which means that several things will have to happen. 
Farmers willhave to be taught how to produce good seed. The AIC ~nd the 
DAgr will have to be strengthened to perform their functions of arranging 
for ~nd supervising seed production. Along with the other inputs, seed will 
have to be made available in all parts of the country at reasonable prices. 
Formers will have to be taught its volue and how to use it. 

The experience with wheat in the teroi and some limited experience with 
maize in the hills indicates that aamay formers ar,'~ willing to try new varieties. 
And a market exists for seed which is now being filled on an informal basis 
by privote seed growers. The job of the AlC is to take advantage of end 
use the seed production skill which already exists. It will first, have to 
train the present seed producers in how to produce improved seed and second, 
contract with formers for the production of seed where private producers are 
not now active. 

With the f~cilities being provided under the project. the AlC will be 
in 0 position to: (1) convice government servOQts thot they h~e a real 
function to perform in assisting seed production and distributionj (2) 
encourage users of improved seed to use good practices and (3) demonstrate 
to farmers thot improved seed is better than other seed ond can be used 
with confidence. 

Then, demand will grow and it should be possible to increose' the 
consumption of sced to levels approximatins the levels desired by GON 

Levels of Expected Seed Demand 

Averoge 1980-81 1985-86 1990/91 

1973-1976 K.T. M.T K.T. 
K.T. 

1449 5870 12290 18000 
Hills & 
Mts 469 2530 5310 78:)0 

Total 1918 8400 17600 25800 

It moy be noted that this expected demand level, if met, will achieve 
a 251. replacement of wheat ~nd maize seeds by 1985 and of rice and other 
seeds by 1990. This means that by 1985,one fourth of the maize and wheot 
seed will be replaced every year and the saoe goal will be achieved in 
terms of rice by 1990. As a matter of fact, it is likely thot the actual 
ochievement will be somewhat higher than indicated because of the s~ed 
movement from farmer to farmer as new varieties are introduced or as 
crop failures in various districts are encountered which result in 
the poorest farmers being forced to buy new leed for replacement because 



- 29 -

they had eaten the grain they had saved for seed. 

8. Sources of Varieties for Increase 

In addition to the normal requirement for seed which may 
run as high as 251. of the self pollinated seed planted in any 
given year to 8S high as 1001. for the hybrid crop., there are 
two other occasions when l~rger amounts of sced are required. 

As new varieties are developed which answer specific needs, 
large amounts of seed ~re gener~lly required very quickly to 
cover a large area. 

As often happens in the United States and oLhe~ countries, 
a variety may gradually, or perhaps quickly, become susceptible 
to ~ new disease and yields may fall from a very high level to 
practically nothing in the course of a few years. When this 1s 
first detected, efforts must be mode to produce seed of a 
replacement variety at a rate which will protect the farmers. 
In either case, we have to think very seriously about where new 
varieties come from and how to introduce them into the seed program. 

(1) Integrated Cereals Pro1ect: 

In addition to developing new varieties and new technology, 
one of the functions of the Integrated Cereals Project 1s to 
test new varieties from any source and make recommendations to 
the government and to farmers as to their use. These tests 
include checks on the quality of the grain, the y~eld, disease 
and insect resistance and accept.:1bUity to farmers, it. ability 
to adapt to the micro-climates of Nepal and other factors. In 
any event, it is the function of the Integrated Cereals Project 
to review the characteristics of new varieties, determine where 
they can be used and what their value may be to the country as 
a whole. To assist in this effort, the government is now conduct
ing a brood based research-demonstration-production kit program 
that will spread the new varieties over wide areas for testing 
and to determine their acceptability on the formers' land. 

(2) Foreign Research and International Research Centers: 

~ny new varieties will come from the International Research 
Centers. These varieties will be specifically selected to answer 
speci~l purposes. For example, the International Rice Research 
Institute il working on varieties that are re.istant to blast 
disease, ~ common disease in Nepal. Other varietie. may be 
resistant to insects and diseases or they may have a wider variety 
of kernel'and groin textures or they may be high in oil and 
protein. Any number of possibilities exilt for trial. in Nepal. 
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(3) Demonstration and Research-Production Plots-


As mentioned above, the Integrated Cereals Project includes
 
spreading new varieties and new technology all over the country
 
on the farmers' land. These kits include such things as new
 
varieties, fertilizers, tools, pesticide,etc. so that the
 
extension service in conjunction with the research service can
 
work with the farmers to test the technology coming out of the
 
government's research stations. It very often happens that,
 
because of many micro-climates and soil differences that exist
 
in Nepal, a new variety may be adapted to a very small area and
 
in this case, the farmers themselves may identify a good variety in
 
a plot and use it as a source of seed for themselves and their
 
neighbors. It is likely that a variety with a narrow range of
 
adaptation such as this would not become a part of the nation wide
 
seed program, it would continue to be a very important variety
 
for the people in the small area where adapted. On the other
 
hand, there are some areas where it is likely that none of the
 
approved varieties which have been accepted on a national scale
 
would really be better than existing local varieties. In either
 
of these cases, the farmers have to be equipped to take care of
 
their own seed needs.
 

(4) Local Varieties:
 

It is possible that many local varieties found in the
 
hills and mountains may be better adapted to the area and better
 
yielding thon any other available variety. As these local
 
varieties are identified by the farmers, they will increase them
 
in their own seed production program. It is true that these varieties
 
may be susceptible to diseases or have other defects which make them
 
unsatisfactory for a nationwide program but, for the limited area
 
in which adapted, they perform better than the new varieties.
 

(5) Other Seed Producers:
 

Other sources of-verieties and seed for increasing in case
 
of emergency are seed proclucers who produce new varieties in other
 
locations. In this case, a variety whish has been well adapted for an
 
area may fail due to blight or rust, whereas in the other parts of the
 
country, varieties would be available which are not susceptible to
 
the same races of these diseases. Use can be made of the seed
 
produced by these other seed producers to fill the country's needs
 
for foundation seed. It may also be possible to import seed from
 
producers outside the country if necessary.
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The question often arises as 
to how many varieties are
needed at any point in time. 
It is impossible to give a
definite answer to this question. 
We know that there are
hundreds of local varieties of rice, for example, in the country
and there are dozens of wheat and maize varieties that are
 grown in small areas throughout the mountains. There are
thousands of varieties being tested at the various international
research centers and the Integrated Cereals Project is getting
in a position where there are always eight or ten new varieties
of each cereal under test which in case of necessity can be
used to replace old varieties. 
As in the case of most biological
activity, events in agriculture usually happen gradually so that
we do not expect a variety to go out of production in one year.
It generally takes two, three, four or five years for serious
deterioration to take place in which case the alert plant breeder
and pathologist will be able to identify problems as they begin to
arise and will be able to select new varieties to take their place
in the seed production program.
 

h. Beneficiaries of the Proiect
 

Broadly speaking, all the people of Nepal will be the benefi
ciaries of this project.
 

The primary beneficiaries will be the people working in the
AIC, the DAgr and other agencies who are provided training and/or
employment. They will be engaged in interesting occupationsinvolving work with people and the scientific aspects of agriculture

and will be very useful to the rural community.
 

Another group of primary beneficiaries will be the seed producers
who will benefit both economically and psychologically. From the
economic point of view they will be able to see that they are
contributing to the welfare of the country. 
From the psychological
point of view they will be able to achieve a degree of respect and
honor in the community because of the work they are doing to improve
the production of all the farmers; they will be making it possible for
many farmers in the remote areas to escape from subsistence
 
agriculture and enter the market oconomy.
 

And ordinary small farmers will be the biggest beneficiaries
although considered as secondary ones. 
 They are the target group
for whom this project is designed. 
As shown below, all farmers
should benefit regardless of size, wealth or condition of their land.
All will have an opportunity to observe the new seeds being tested,
they will be able to see them in the seed field, and they will be able
to buy them from a dealer close to his own farm. 
As indicated in the
project paper for the Integrated Cereals project, seed is the most
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profitable input that a farmer can use. Whereas fertilizer gives a
 
good return on soils that are well balanced with moisture and
 
fertility, it may give a negative return under dry or very wet
 
conditions, the returns to seed are almost always positive. For
 
example, in farm management research conducted by the Nepal Rastra
 
Bank in 1972, it was found that the returns to investments in improved
 
rice seed by farmers were always positive. For larger farmers with
 
irrigation, the returns on a one percent ilicrease in seed investment
 
ranged from Rs. 4.80 to 34.80. This means-that large farmers investing
 
an extra Rs. 1.93 per hectare would reap a benefit of 2.49 rupees to
 
18.03 rupees for every rupee spent. The returns to those without
 
irrigation water were somewhat lower, ranging from a bare return of
 
1.02 rupees per rupee spent to 26.95 for each rupee spent for seed.
 

The small farmers did better in some respects. While their
 
returns on irrigated land were larger than for the large farmers, on
 
the non-irrigated lands, returns varied from 2.18 rupees to 11.81
 
rupees for each rupee spent.
 

In the case of maize, the big farmer's returns on irrigated land
 
ranged from 15.65 rupees to 113.48 rupees return for every rupee spent
 
on better seed. On unirrigated land, his returns varied from 4.91 to
 
43 rupees for each rupee spent. The small farmer's return varied from
 
3.91 to 90 rupees for each rupee spent for seed for irrigated land
 
and on the unirrigated land, the returns were 13.7 to 74.35 rupees.
 

In the case of wheat, the return was considerably lower, ranging
 
from 1.45 to 10.55 rupees return for larger farmers on irrigated land
 
while on unirrigated land, the returns were mixed. Some farmers received
 
small losses while others made a profit of 4 rupees for each rupee
 
spent. The small farmers on irrigated land showed a profit of 0 up
 
to 8.36 rupees and on rainfed lands, the returns to the use of good
 
seed varied from 1.27 to 6.91 rupees return for each rupee spent.
 

It was discovered in the course of this research that, in the
 
cases of the negative or zero returns noted above, the bad results
 
were due to the fact that the seed was not properly sown (It was
 
thrown instead of sown.) or cared for in the field.
 

Hence, it can be assumed that, as new seeds and fertilizers are 
made more readily available, the small farmer can make about as much 
profit per unit of cash spent on seed or on per unit of land area 
sown to improved seed as the large farmer. 

After the 1977-78 and 78-79 crop years, every farmer in Nepal
 
should be aware of the new varieties available to them and how they
 
grow in their vicinity. The research/production kits are being
 
widely distributed through out the country. Over two thousand wheat
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kits were distributed in the fall of 1977. 6000 maize kits and
 
10,000 rice kits have been or will be distributed during the spring

and summer of 1978. With this saturation, every farmer should be able
 
to see several examples of each crop being grown in his vicinity

and should be able to judge their usefulness for his conditions
 
without having to risk his own land and food supply.
 

Another factor that enters into the beneficiary question for this
 
project is the fact that the smallest and poorest farmers and their
 
families may benefit the most from it, 
not from a total amount of
 
earnings standpoint but from the fact that good seed will be available
 
for them to use when they are forced to eat the seed they had saved
 
for their own use because of the failure of another crop. For example,

the failure of a wheat crop could force a farmer to use his maize
 
seed as food during periods of drought, after a hail storm or when
 
rain has damaged the crop at harvest time.
 

The next largest group of beneficiaries, of course, will be the
 
consumers in Nepal; the people who do not produce their own food but
 
depend on others to produce it for them as they contribute to the
 
general welfare by contributing manufactured products or services.
 

Every ton of improved seed planted should yield at least 20 tons
 
more grain than if ordinary farm-run seed had been used. Referring

again to the research mentioned earlier, the use of good rice seed in
 
the terai (about 55 Kg/ha) increased yields by 815 Kg/ha while in
 
Kathmandu valley yields were increased by 2008 Kg. per ha, a factor of
 
35.
 

In the case of wheat, no local seed was reported as being used by
 
the respondents in tli terai but in Kathmandu, the increased yield

attributed to improved wheat seed was over 2600, Kg/ha a factor of 45.
 

Using an average seeding rate of 60 Kg/ha and an increased
 
production of 1200 Kg/ha, an input; return ratio of about 1:20 is
 
indicated for seed. Therefore if the goals of the project are met in
 
1985, 17600 MT of improved seed will be planted, and over 350,000 Mr of
 
extra grain will be produced as a result of this project.
 

Another group of beneficiaries are the people whose job it is to
 
harvest, store, process and plant seed. Less seed will be required as
 
germination improves and chemical treatments are used to improve plant
 
emergence. The job of harvesting, storing and treating seed will be
 
done for them once every four years, and in much of Nepal, if not all,

the job of seed handling and storing is assigned to women.
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A final beneficiary of this project will be the country as a
 
whole because production will be greater so that the level of exports can
 
be maintained at levels of the past few years rather than having
 
exports almost completely shut off by 1980 because of the increased
 
popul -ion pressure.
 

i. The Use of Resources
 

The resources to be made available under this project will be
 
used for six main purposes. Those include the following:
 

(1) advisors and consultants.
 
(2) participant training.
 
(3) construction
 
(4) commodities.
 
(5) social science research.
 
(6) In-country training.
 

(1.) Advisors and Consultants (104 person months)
 

Most of the people working with seed in Nepal are not trained to
 
be 3eed specialists. Some are plant breeders, some engineers) some
 
general agricultural graduates. It has therefore been decided that
 
two long term advisors and up to 20 person months of short term
 
consultants should be supplied under this project.
 

Advisors - long term Person Months (PM)
 

Seed Production and Management Specialist 60
 

Seed Processing Specialist 24
 

Advisor - short term 20 M
 

These specialists will help train the Nepalese needed as
 
inspectors, managers, logistics experts, researchers, contractors,
 
operatorsetc. and would help the management of the seed sector in
 
formulating rules and policies and governing the industry, encouraging
 
the private sector to take over the business of producing and
 
distributing seed.
 

The consultants/advisors supplied under the project are expected
 
to cost about $1,105,000 of which $941,000 would be the US share.
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(a) Pence Corps:
 

In addition to the above, the Peace Corps is being asked to
 
supply 6 PCVs for 2 years each to help train farmers to produce good
 
seed. This will involve all appects of seed production from selection
 
of foundation seed through to tinal treating and packaging. They will
 
cost about $80,000.
 

(2.) Participant Training.
 

While a large amount of in-country training will be conducted in
 
Nepal, it will still be necessary to send at least 37 people out of the
 
country for training. On their return, these people will be used to
 

train farm leaders and seed producers and to conduct the seed program
 
for the AIC and the Department of Agriculture.
 

Following is the proposed training schedule. It must be adhered
 
to very closely in order to insure that all trainees return to Nepal
 
before the end of the project and that they cre used effectively.
 

Starting year
 

Training 1979 1980 1981 1982 1983
 

-1 - Ph.D. 

M.Sc. 2 4 2
 
Long term, non-acad. 2 3 3
 
Short term non-acad. 4 4 4 4 4
 

The non-academic trainees will be trained in India oand the US 
and will focus on seed technology, seed processing and equipment 
operation and maintepance. The academic training will focus on 
management, business administration, economics and research as well as 
on various aspects of seed production and processing. The Ph.D. 
candidate will be trained in the U.S. while the M.Sc. candidates may 
receive their training in India or the U.S. 

The exact field of training will be agreed upon when the foreign
 
technicians arrive to help implement this project.
 

The participant training program is expected to cool about $744,000
 

of which $679,000 will be the US contribution.
 

(3) Construction (See Annex H and I)
 

Estimated costs of construction done by the government of Nepal
 

are based on average prices in Kathmandu valley augmented by a
 
correction factor which depends on the remoteness of the area from the
 
source of supply. E.g., the factor for the more remote areas is 200%
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to 2507. of the base price while in the terai, it generally varies between
 
90% to 1107.- 1507. for those districts more remote from Indian railheads and
 
in the inner terai (See map, Annex I).Ihe base price for Kathmandu
 
is "'s. 75 per sq. ft. for standard warehousing and Ra. 100 per sq. ft.
 
for other types of buildings. Since, all structures considered in this
 
proposal demand special treatment, such as insulation, moisture barriers,
 
pest resistance, temperature modification, etc., a base price of Rs. 100
 
per sq. ft. is used for the estimates. For the dehumidified seed
 
storage, which demands a great deal of insulation, .Rs. 100 per sq. ft.
 
isused in addition to the cost of the building as a whole for the
 
special areas.
 

The factors for remoteness applied in this proposal are as follows:
 

Terai - 1007.
 
Middle hills - 175%

Remote areas 	 - 200%
 

The storage space required for seed isbased on 60 cu. ft. per
 
metric ton for bulk storage and 100 cu. ft. per metric ton for Bag
 
storage. 40 cu. ft. per metric ton of fertilizer is used as a standard.
 

All buildings would have moisture barriers installed in the floor
 
and foundations, would be rodent and bird proof, amenable to fumigation
 
and insecticide application, would be properly ventilated and (those

buildings intended for long term storage) would be insulated and
 
dehumidified.
 

(a) Criteria for Locating Sites for Seed Houses and Warehouses
 

The criteria to be considered in deciding where the seed houses
 
and warehouses are to be constructed will include but not be limited
 
to the following:
 

(i) Amount of agricultural land.
 
(ii) Communication channels.
 
(iii) Needs of the farmers.
 
(iv) Variability of environment.
 
(v) 	 Willingness of farmers to cooperate with the program


(donation of labor, land etc. as well as to willingness
 
to produce seed).


(vi) Desire for seed and fertilizer. 
(vii) Distance from large plants.
 
(viii) Availability of labor for porterage.
 
(ix) Acceptability of seed from "outside source."
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(b) Seed House Construction (See Annex H)
 

The larae seed houses mentioned in the PRP have been constructed
by the AIC and the equipment installed. 
They are not included in the
following estimates although their use and 
 a~nagement are considered as
 a part of the total project.
 

The six small seel houses proposed in the PIRP have been
dropped from the project because of their high cost of operation and
the proximity of the large seed houses mentioned above which should
be able to supply most of the seed needs of farmers in the terai.
(See section II A, Economic Analysis and Annex J).
 

Village or mini seed houses (25)
 

These will be very small seed houses in the hills and remote inner
terai having hand operated equipment although, if electricity is available,
motors could be used for power. 
They will be very simple structures
with a moisture barrier (plastic sheeting) in the floor, must be capable
of being well ventilated and must be rodent and bird proof.
 

These seed houses will be located in the remote areas and in small
valleys having access 
to other cultivated areas so that a few farmers
could be supplied with foundation seed by the AIC or from other sources
which they in turn would plant to produce seed for their neighbors.
This would then be cleaned and treated in the village (or panchayat,
SaJha, ward or private) seed house before being sold or bartered to
 
other farmers.
 

Locations for some of these structures have been selected on a
tentative basis but the final location for most will be selected as
described above. 
 Sites suggested to date are in the following districts:
 

Eastern 3egion 
 -
 Kotang, 111am, Dhankuta
Central Region 
 " Sindhuli, Kathmandu
 
Western Region 
 - Baglung, Palpa

Far Western Region 
 . Baitadi, Jumla, Rukum,


Dang-Deokhuri
 
It should be noted that in some areas, local farmers or organizations
are expected to supply the buildings needed for the small seed plants.This is the reason for the apparent discrepancy between 25 mini seedhouses shown here and the up to 40 sets of equipment for them shown

in the commodity section.
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Specifications are as follows:
 

Processing Storage - 2 MT
 
Post processing storage - 40 MT
 
Drying processing area - 24' x 25'
 

Total size of building: 12' (to eaves) x 40" x 25' = 1,000 sq. ft.
 

The storage area will be enclosed to promote seed protection and
 
preservation and-so that the work area can be ventilated and cleaned during
 
the seed drying, processing cnd treating operations.
 

Dryers and Dehumidified Areas for Seed gouses (two each).
 

Two small drying units will be constructed, one each at Bhairawa
 
and Rampur, eo be used in conjunction with the foundation seed plants,
 
at these locations.
 

These structures will be about 14' (to eaves) x 25' x 30' - 750
 
sq. ft. and will be equipped for both bag & bin drying using the IRRI
 
desisned trash fired burners.
 

The dehumidified areas will be located in existing structures
 
in Bhairawa and Rampur.
 

(c) Warehouse Construction: (See Annex H)
 

Two different sizes of warehouses are visualized under this
 
project. None of them are to be located in the terai proper although
 
one or two might be placed in the inner terai. They are to be located so
 
as to promote seed, fertilizer and other input preservation and
 
distribution. They will be designed to have separate areas for
 
storage of seeds, pesticides and fertilizers and will have provision
 
for offices and living accommodations for a limited staff. All
 
would be rodent and bird proof, moisture proof and capable of being
 
ventilated and fumigated. Two will have a limited amount of storage
 
space dehumidified for longer term seed storage.
 

Each of the larger units would be located on main trade arteries
 
feeding the middle hills and the mountainous areas. The small units
 
would be located at the entrances of mountain valleys so that they
 
could feed seed and other inputs to farmers in three or four valleys
 
from one location.
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Larger Warehouses: 
(Up to four)
 

These warehouses would be located farther out (up) indistribution system than the existing large units so 
the
 

"n to feed
inputs into the agricultural production system in the hill areas of
Nepal. 
They would be located in major branches of the watersheds and
would be nerved by the already existing warehouses and would service the
small warehouses described below.
 
The specifications for these warehouse complexes are as 
follows:
 
Number of warehouse complexes 


-Number of bldg. per complex 4
 
" 
Size of each building 3 

1
14' high (to eaves) x
 
" 40' x 62'
 

Capacity:
 

No. ! Seed 
 " 
 250 M.T. 2480 sq. ft
No. 2 Fertilizer 600 M.T. 2480 sq. ft

No. 3 Fertilizer - 140 M.T. 580 sq. ft. 
Festicides 

" 
 7 M.T. 300 sq. ft.
Implements 
 " 40
Laboratory/store 300 sq. ft.
 
" 
 1 150 sq. ft.
Office - 2 desks 
 1 150 sq. ft.


Quarters 

3 sets 900 sq. ft.
Fumigation 
 "1 100 sq. ft.
 

Small Warehouses: (Twenty five)
 

Each of these warehouses would be located nearer the farmers than
those described above. 
Most sales from these buildings would be to Sajhas
(cooperatives) but sales could be made to individuals buying as 
groups
so that there would be no necessity for splitting bags while the inputs
are in the distribution channel.
 

The specifications for this warehouse type follows:'
 

No. of storage complexes - 25
No. of Bldgs. 

-
 1 per complex
Size of Bldg. 
 -
 14' high (to eaves) x 40' x 75'
 

(3000 sq. ft.)
 
Cap CitT:
 

Seed 
 - 50 M.T. 
 - 500 sq. ft.
Fertilizer 
 - 50 M.T. 
 - 700 sq. ft.
Pesticides 
 - 4 M.T. 
 - 150 sq. ft.
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Larger Warehouses: (Up to four)
 

These warehouses would be located farther out 
(up) in the

distribution system than the existing large units so as to feed
 
inputs into the agricultural production system in the hill areas of
 
Nepal. 
They would be located in major branches of the watersheds and
 
would be served by the already existing warehouses and would service the
 
small warehouses described below.
 

The specifications for these warehouse complexes are 
as follows:
 

Number of warehouse complexes - 4
 
Number of bldg. per complex - 3
 
Size of each building 
 - 14' high (to eaves) x
 

" 40' x 62'
 

CaacLty:
 

No. ! Seed 	  250 M.T. 2480 sq. ft 
No. 2 Fertilizer - 600 M.T. 2480 sq. ft 
No. 3 Fertilizer - 140 M.T. 580 sq. ft. 
Festicides - 7 M.T. 300 sq. ft.
 
Implements 
 - 40 300 sq. ft.
 
Laboratory/store 
 - 1 150 sq. ft.
 
Office - 2 desks 
 - 1 150 sq. ft.
 
Quarters 
 - 3 sets 900 sq. ft.
 
Fumigation 
 - 1 100 sq. ft. 

Small Warehouses: (Twenty five)
 

Each of these warehouses would be located nearer the farmers than
 
those described above. Most sales from these buildings would be to Sajhas

(cooperatives) but sales could be made to individuals buying as groups

so that there would be no necessity for splitting bags while the inputs
 
are in the distribution channel.
 

The specifications for this warehouse type follows:,
 

No. of storage complexes 	 - 25
 
!o. of Bldgs. 
 - I per complex

Size of Bldg. 
 - 14' high 	(to eaves) x 401 x 75'
 

(3000 sq. ft.)
 

CapacitT:
 

Seed 	 - 50 M.T. - 500 sq. ft.
 
Fertilizer 
 - 50 M.T. - 700 sq. ft.
 
Pesticides - 4 M.T. - 150 sq. ft.
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Implements - 20 - 200 sq. ft. 
Laboratory Storage - 1 - 100 sq. ft. 
Office - I - L50 sq. ft. 
Quarters - 2 - 600 sq. ft. 
Extension Room - 1 - 350 sq. ft. 
Fumigation Room - - 100 sq. ft. 
Halls & Walls - - 150 sq. ft. 

Regional Laboratories 

Vo. of laboratories - 3 
Size of each laboratory - 35' x 50'  1750 sq. ft. 
Rooms to be set up for - 3 offices 

Size & moisture testing lab
 
Germination laboratory
 
Sample preparation from
 
Purity analysis lab
 
Storeroom
 

Central Laborat-a
 

Size of addition 	 - 30' x 50' - 1500 sq. ft.
 
Rooms to be set up for 	 Store-receiving
 

Seed Sample Storage
 
Germinator
 
Laboratory
 

(f) Payment for Construction
 

A version of the fixed amount reimbursement method (FAR) will
 
be used to pay for these buildings. Under this system, designs and
 
construction standards for the seed houses, warehouses, and seed
 
laboratories and their locations will be agreed upon between HMG and
 
USAID/ Then the construction schedule shall be decided and final
 
estimates made of the costs for each of the buildings to be constructed
 
the first year. At that point, USAID will release 50. of the estimated
 
total cost for the first year's work to HMG who will then contract for the
 
construction of the first year cuota. As buildings are completed,
 
USAID nnd HMG will inspect them to determine that they are as agreed
 
upon and meet the standards. If they do, USAID will reimburse the
 
HMG for the full amount for that building. Any reimbursement overages
 
accrue to the G(. Any cost overruns must be paid by the G(1. 

The total construction program is expected to cost about $2,252,000 
of which $1,418,000 would be furnished by the U.S.
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(4) Commodities:
 

Six types of commodities will be needed for this project (1) seed
production equipment, supplies, (2) seed and fertilizer handling
equipment and supplies for protecting and monitoring inputs while in
storage, (3) a limited amount of seed analysis equipment, (4) vehicles for
AIC and the Botany Division, (5) construction supplies such as 
plastic
sheeting, reinforcing steel, roofing, cement, ventilators and fans etc.
and (6) expendable items such as seed treating chemicals: rodenticides,
insecticides, fumigants, plastic and jute bags, ties, fuel, etc., 
all
lists below are illustrative of the requirements. The total cost of the
commodities is expected to be about $1,098,000 of which $793,000 would be

the US share.
 

(a) Seed Equipment:
 

The following list of items is illustrative of the kinds of equipment
which will be needed for each of the mini seed houses, for the grain
driers and for the dehumidified rooms in existing seed plants.
 

The equipment for the mini or village size seed houses is very

limited.
 

Air-screen cleaner-hand powered with 20 screens

Seed treater (made in Nepal out of an oil drum)
 
Beam balance scale
 
Maize sheller -hand powered

Bucket, shovels, brooms, sprayer etc.
 
Rag Doll Germinator
 
Moisture tester at 1/5 of seed houses
 

Cost - equipment for 40 mini seed houses
 

Seed equipment 
 $52,000
 
20% spare parts 
 10,400

Frt. and handling @ 40% 
 24,960

Inflation factor @ 10% 
 8,736
 

Grand Total 
 $96,096
 

In addition to the above processing equipment, equipment for two Peed
driers will be required. 
These will be of the type developed at IRRI
and will use rice hulls, corn cobs nnd other trash as fuel for the
heating unit. 
The controls and fans are electrically operated, so they
must be used where electricity is available. 
It in likely that they will
be installed at the experiment stations at 
Rampur and DhsirAwa. 

2 drier units 
 $ 900
 
2 Furnances 
 ±250
 

20% spare perts 
 430
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Frt. & Handling @ 30% 774 
Inflation factor @ 107. 335 

Total cost 3689 

Two of the large seed houses now functioning will be equipped

with cold, dehumidified rooms for long term storzane of seed, particularly
 
wheat and maize.
 

Equipment for two rooms $18,200
 
Power Units (2-25 KVA) 20,000
 
Spare parts @ 20% 7,640
 
Frt. and handling $ 40% 18,336
 
Inflation factor @ 10% 6,418
 

$70,594
 

(b) Warehouse Equipment:
 

The larger warehouses will each need some or all of the following

equipment in order to effectively move and protect the seed, fertilizer
 
and pesticides stored in them.
 

Moisture testpe Buckets, brooms, shovels etc.
 
Platform scale 
 Therometers
 
Exhaust fans where applicable Hygrometer
 
Germination box Bag closers
 
Bag trucks - 2 and 4 wheel Office Zurniture & equipment
Spare bags Air conditioner and dehumidifying 

equipment 
Electrical generation equipment
 

as needed
 

Cost - Equipment for 4 large warehouse complexes.
 

Equipment 
Two air conditioned rooms 
Two power units (25 KVA) 
20% spare parts 
Frt. and handling @ 407. 
Inflation factor @ 10% 

$24,000 
18,200 
20,000 
12,440 
29,856 
10,450 

Grand total - 114,946 



- 43 -

The small warehouses will need bag trucks, rag doll germinators
and 
some office equipment, scales and spare bags and other containers.
 

Cost  equipment for 25 small warehouses
 

Equipment 

$L8,000
20% spare parts
Frt. & handling @ 40% 3,600
 

Inflation Factor @ 10% 8,640
 
3,024
 

$33
(c) Seed Analysis Equipment 

While some equipment has been imported for these laboratories,
the following is needed to speed up the work, protect genetic stocks,
and to make the Botany Section most useful to the need industry.
 
Air conditioning equipment 
 Aspirator

Insulation materials 
 Dessicaors
 
Vapor barrier material
Dehumidifier Model Seed Cleaner/Screens
Small Electric Seed drier
Germinators 


Heat Sealer for BagsTorsion balance 
 HygrometerSeed Divider 

Psychrometer, Sling
Hand Testing Sieves 
 Thermometers
Walk in GermLnator 

Miscellaneous
 

Cost  equipment for 3 regional seed testing laboratories and a
central laboratory:
 

Central laboratory 

$12,500
3 regional laboratories 
 25,000
20% spare parts 

7,500
Frt. and handling @ 40% 
 18,000


Inflation Factor @ 10% 
 6300
 
Total 
 69,300
 

(d) Genetic Seed Stocks Storage Qui__nt 

The following equipment is needed to set up a facility for the
preservation of genetic seed stocks of varieties of plants found to be
native in Nepal or found in isolated areas.
 

Equipment 

$4,000
Refrigeration System 
 4,000
Dehumidifier 

3,000
Emergency power unit 
 10,000
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Spare parts @ 20% 
Frt. & handling @ 40% 
Inflation factor @ 107. 

Total 

4,200 
10,080 
3,528 

$38,808 
(e) Transportation: 

In order to conduct a reasonable inspection/advisory service,
 
the AIC and the Botany Sec :ion both need additional vehicles. The
 
following are recommended:
 

AIC - Pickup Trucks (U.S.) - 6 
MotorcycLes (Japan) - 6 

- Jeep (Indian) - 5 
Motorcycles (Japan) - 6 

It should be noted that some of these vehicles are non U.S. in
 
origin and that the approval of the project should include the waiver
 
required for their purchase.
 

Cost-vehicles
 

6 Pickup trucks - 3/4 ton $40,000
 
5 Jeeps 40,000
 
12 motorcyclis 12,000
 
20% spare parts 18,400
 
Frt. and handling @ 40% 44,160
 
Inflation Factor @ 10% 15.456
 

Total $170,016
 

(f) Construction supplies:
 

These items are essential for the construction of weather and
 
moisture proof seed plants and warehouse that are at the same time
 
rodent and bird proof, easy to clean, cool and capable of being aired
 
out. This will require the following:
 

Insulation material Glass
 
Plumbing supplies Cement
 
Plastic sheeting Screening
 
Roofing-insulated Structural steel
 
Electrical supplies Rodent/moisture proof doors
 
Moisture proof doors Solar heating etc.
 
,einforcing steel
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Cost-co.modities for construction program
 

Seed houses

Warehouses 


$60,000
Laboratories 

85,000
Cold Storage 

3Q,000
Frt. and Handling @ 40% 
 110,000


Inflation Fac.or @ 10% 
 38 500
 
Total 
 $423,500

(f) Expendable items:
 

These items, mostly used in the seed business, are used while
the inputs are being processed, moved and stcred.
 
Plastic and Jute bags 
 R.denticides
Ties 


Fuel
Pesticides 

Lubricants
Seed treatments 

Spare parts
Fumigants 

Paintetc.
 

Cost-Expendables
 

Expendables 

$50,000Frt, & Handling 

20,000
Inflation Factor @ 10% 
 7.000
 

Total 
 77,000
(5) Social Science and Phdioloaical Research
 
As can be noted from the discussion above and from the section on
Seed Analysiq, there are questions that have not yet been answered
regarding how this project can be managed and how it will operate. 
To
solve these questions, we propose that money be set aside for research
in the social sciences. 
We need to learn more during the next three to
five years about how villages and individuals make decisions; how villagers
organize themselves for tasks such as seed producing, management of warehouses, sales of surpluses, and other problems that are bound to arise as
they develop their capabilities and their production increases.
 

We know that in some parts of Nepal, co-operatives are formed for
all kinds of activities from financing the upkeep of shrines, to weddings,
funerals and other activities, but it is not known whether these same
types of co-operatives can be organized for economic production purposes.
Neither is it known what bnsis should be used for organizing co-operatives.
Should they be organized on a comnunity basis or would it be better to
organize them within more traditional social groups?
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Another area for research is the development of an economical
 
transportation system needed to move seed from the large seed houses
 
in the terai to the inner terai and elsewhere as required. Can seed be
 
moved as and when needed securely and safely?
 

Among questions that need answering are the following:
 

A. 	What does it take to increase the confidence of farmers in
 
organizations such as the AIC and their products?
 

B. 	How can the extension service be most effective in promoting
 
the 	seed industry? 

C. 	 Can the ADB and the agricultural credit system be used to support 
the construction of warehouses and seed houses? 

D. 	What criteria should be used for selecting seed producers
 
in the isolated areas?
 

E. 	What kind of training programs will be most effective in teaching
 
farmers to produce quality seed?
 

F. 	How much of a price premium would farmers pay for good seed? 

G. 	How large a premium is needed in order to encourage good 
farmers to produce seed? 

H. Are there any cultural or traditional constraints to farmers 
accepting new varieties or new crops? If so, how can they be 
circumvented?
 

I. 	What is needed to stimulate the movement of seed and fertilizer? 

J. 	How can seed packaging be improved for movement in Nepal? 

There will be many other questions that need answers as this.
 
project takes shape and is implemented and maximum use should be made
 
of local individuals and local organizations in seeking solutions
 
for them. If absolutely necessary, additional help will be sought
 
from American and Indian institutions. (Plan. for such a research
 
program are attached as Annex G.)
 

The cost of the Social Science research will be $110,000 of which
 

the U.S. share will be about $100,000.
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(6) In-country Training
 

The GcU recognizes that they do not have enough gazetted officers
 
to handle a seed program such as this. 
 At the same time they recognize

that training of large numbers of participants In India or the U.S.
 
is wasteful of resources and takes too many people out of the country at
 
one time. They do recognize that some out-of-country training is
 
required but they also recognize that much of the trainine, if properly

conducted and if participants are properly used can be done just as
 
effectively in Nepal as it can be done in India, the Philippines or the

U.S. It has therefore been decided to conduct a 
number of training programs

in Nepal in cooperation with the Science Faculty and the Institute of
 
Agricultural and Animal Science and the 
principal research stations.
 

Topics such as the following will be taught:
 

a. Management of Seed Processing Plants
 
b. Management of Warehouses and Logistics of Agricultural Inputs
 
c. Seed Analysis
 
d. Maintaining Seed and Fertilizer Quality
 
e. Commodity Management and Inventory Control
 
f. Sales Techniques
 
g. Agricultural Extension Techniques
 
h. Helping Farmer Seed Producers
 
i. Estimation of Seed Requirements

J. Field and Seed House Inspection, etc.
 

All of these topics and many others are important to the management

of a seed industry and the training must be done in terms of Nepalese

conditions. Storage conditions, transportation systems, comunications,

and production in Nepal are different. Therefore care must be taken in
 
selecting trainers and in preparing training materials to make these
 
in-country training programs as effective as possible.
 

The estimated cost will be $120,000 of which $100,000 will be the
 
U.S. contribution.
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11. Project Analysis
 

A. Econsmic Analysis
 

The economic analysis of the project as detailed in the
project Review Paper (PUP) of 12/76 is incontained Annex J. The
analysis considered Iepalese demand for improved major cereals seed 
over the next 15 years, the incremental nature of project - proposed
seed processing and warehousing capacity, and the social returns to
increased processing capacity. The analysis concluded that, "... 
the project - proposed seed processing facilities represent an 
increment to available processing capacity which is not required to 
serve even the highest levels of projected demand. The least cost
alternative for Nepal to meet projected demand in the hills and high

hills is to subsidize the transport of seed from the six large

facilities already available." 
 The analysis further concluded that
 
social returns to the project cannot".., be ascribed to further capacity


indicated as additional to that required by the most optimistic projection
of demand. "In considering the phasing of investment, the analysis notedthat,? It is likely that there are some demand foci at which it would be 
more efficient to place a small or "mini" plant than to transport demanded

quantities from some distance.... the possibility that seed for processing

would be so highly location-specific that special handling requirements might
impose very high costs unless processed at or near the growing site might

exist. If quantities involved were substantial (e.g. Jumla), a sall or
"mini' plant at site might be feasible. Each such proposed location would
 
require careful analysis, basically in the context 
of unique agronomic 
conditions."
 

The modified project design, as detailed in this Project Papaer, reflefts
conclusions and recommendations agreed to by USAID/U and the GON following
consideration of implications of the economic analysis of the "PRP design".
Much of the incremental processing and storage capacity has been deleted. 
Increased emphasis has been placed upon institutional development. 
The
 
linkages between varietal development and input supply have 
been further
detailed. Complementary development of village level storage (in particular
for farm households) is to be investigated for possible support to an
appropriate technological innovation or innovations (able to be implemented
profitably throughssmall-scale private activity). Specialized, supplementary
inputs to the public seed industry have been included. These deletions/

modifications are consistent with the thrust of the economic analysis,
because the value of project investments are maintained or increased while 
project costs have declined significantly. 

The revised project design includes provision for up to 25 "mini" seed
processing facilities with associated storage. Siting of the facilities
 
may be suggested by the Gal, local leaders, AID or other donor personnel,

etc. 
As a first step, a preliminary screening or reconsisance of each
suggested site should be undertaken to establish hether or not It would
be reasonable to proceed with detailed site analysis. Following the 
decision to proceed, the detailed site analysis should be cmpleted,
following a methodology to be worked out in initial stages or project
implementation and refined by experience.
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Site selection should be based upon the following major variables:
1. Agronomicthe terai conditiLonsouz th POW .Aete k- Are they u ..,uchthat .well? seeds multiplieor the Pokhara or inKathmandu Valley@ could not perform 

2. Varietal purtty 
-
Is the plant essential to prOcess smallof foundation and/or letsbreeders
adulterated seed that could let ;,lost,,if processed orthrough a large .plant?

3. Cost/benefit 
- Would the volume of seed to be Proeased over the
analysis up to at 
life of the facility (15 years) bring a standard cost/benefit
least unity, following the sameused in mthodologythe Economic Analysis Annex? as 

Factors such as isolationas definitive, given the fact that the farmer can be qualified (and 

and farmer confidence shouldmust be not be consideredinecalculation of colt/benefit) and theupon the present system (which this 
latter i predicated

project in designeddrastically). to change(See Annex 

s).
For additionl economic analyses of this project,
12/76 and "Seed Production and Supply in Nepal, 
see the PlP dated
 

Part ir' by the Seed
Technology Laboratory. Mississippi State University.
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II. B. Social Soundness Analysis:
 

This section addresses issues relating to the Seed Project's social
feasibility and distribution of benefits. 
 The cultural and environmental
diversity of Nepal, when combined with the number of government
institutions which will be involved in the project and the relative paucity
of data on agricultural innovation in Nepal, suggests that any discussion of
these issues must be considered a preliminary assessment. The predictive
accuracy of a scial soundness analysis in these conditions is necessarily
limited as is its ability to deal with the incremental aspects of the project.
Thus this analysis should be considered as the first stage of the social
science research which is to accompany the 
project's implementation, even as
the project's social soundness will depend to an important extent on the
incorporation of the findings of the social science research into the
project's on-going implementation.
 

1. General Social Feasibility Considerations:
 

a. Traditional Seed Practices:
 

The very low percentage of seed which is presently purchased from public
and private institutional sources indicates that most farmers in Nepal are
still using traditional mathods for obtaining and handling seeds. 
 As far as
can be determined, these traditional methods are, throughout most of the country, based on individual farm households processing and storing their own
seeds which are selected from their own grain harvests. The vital necessity
for a guaranteed supply of Seed for planting in the next season has led
farmers to store their own seeds whenever possible so cs to eliminate the
possible uncertainties of having to obtain seeds from outside the household
economic and social unit. 
There is evidence of a strong reluctance on the
part of farmers to consume their seed, even in times of food scarcity,
unless he has an assured alternate source of seed in the form of wealtheir

relatives or patrons.
 

Throughout most of Nepal, 3electing, drying, storing, and planting of
all kinds of ied is primarily done by women. 
While women and men work
interchongably in many aspects of agricultural production, the handling of
seeds - pnrticularly seed planting 
- is considered women's work in the same
way that plowing is defined as men's wrrk. 
 Thus, to a greater degree than
may be true for many other kinds of agricultural inputs, it would appear
necessary to involve women in the extension training which is concerned with

seeds.
 

With the seed supply primarily confined to individual household economic
units, there are few, if any, traditionil cooperative systems involving seed
collection, processing, and storage in Nepal. 
Although there are a number
of traditional cooperative institutions concerned with managing commnity
resources such as 
irrigation water, bridges, trails, forestry products,
grazing, herding, etc. in many commnities, these have not been extended to
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seed storage. A few farmers with greater access to consumer goods have
 
started to use empty kerosene tin containers for seed storage, but most still
 
use traditional storage facilities which range from bamboo and mud containers
 
to large clay pots and wooden boxes plastered with mud and coudung. Many
 
of these containers are only moderately successful in controlling humidity,
 
insects, and rodents.
 

Despite this trong tendency to rely on self-proluction and storage
 
of seed, however, there is also evidence that a relatively large volume
 
of seed is exchanged, loaned, and/or purchased by and between farmers in
 
all areas of the country. While there is a pressing need for research on 
this subject, it appears that most of these exchanges take place within
 
local kinship and social networks. This type of distribution system
 
assures the farmer of the quality of the seed by virtue of the seed
 
supplier's social accountability to the seed-taker. The occasions upon

which farmers utilize these networks to obtain seed from outside their own
 
production appear to fall into four categories: a) when their own crop is
 
destroyed by hail, lack of rain, excessive rain, rodents or disease and they
 
produce no seed of their cwn, b) when their own seed is of inferior
 
quality 2ue to poor harvest, problems occuring during storage, inadequate
 
drying, etc., c) when their seed is eaten with the certain knowledge that
 
they will be able to replace it or when they face absolute starvation and
 
are forced to consume it, and d) when they are convinced that the seed
 
obtainable from outside sources will be more worthwhile for them to
 
plant than their cwn because of higher potential yields, greater insect or
 
disease resistence, etc. That the last reason for obtaining new seed has
 
been extensively used when farmers are convinced of its value is demonstrated
 
by the fact that in the last 15 years, over 80% of the land planted in
 
wheat was planted to new high yielding varieties while less than 15% of 
the seed used hcs been distributed by the 3overnment. Additional evidence 
(see Economic Analysis Section) of extensive farmer-to-farmer seed 
distribution of a historical nature can be aduced from the fact that maize, 
which was unknown in Nepal prior to its importation from the Americas,
 
is now the most significant food crop in the hilly country despite the 
lack of promotion by any government or private agencies. 

b. Recent Patterns of Innovntion:
 

On the basis of the relatively scanty evidence at hand (part of which
 
is based on findings reported by J. Ashby and D. Pachico, Ph. D. candidates
 
at Cornell University), it seems clear that village level axperimentation
 
with new varieties is almost exclusively done by the wealthier farmers.
 
Although the critical variable has not yet been established, this positive

correlation between wealthier farmers and innovation can be attributed to
 
their greater access to information, their higher levels of education,
 
their greater managerial and planning skills, and perhaps most importantly,
 
their relative economic security which allows them to take risks on some
 
small part of their land.
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Significantly, however, new higher yielding varieties which have been
 
proven appropriate to the farmer's cropping system and soil conditions by

the wealthier farmers ore often adopted more extensively by the smaller

farmers who are less concerned with factors such as taste than with
 
overall economic return. Thus, if a variety has proven its value and

the related inputs such as fertilizer that are required are available
 
to him on an economically sound basis, the small farmer has demonstrated
 
that he too will adopt it on a wide scale. Estimates of the gestation period

for this diffusion.of innovation are in the 6-8 year range for any

particular area of the country. 
So far, this kind of extensive use of new
 
varieties has been confined to wheat, suggesting to some researchers that
 
the lack of appropriate varieties of other crops and the unavailability

of related inputs is a more important constraint to adoption than the

lack of an effective extension service charged with increasing the rate
 
of diffusion. 
This is supported by evidence from Sindhupalchowk where

62% of the surveyed farmers have previously tried new varieties of maize
 
but are not presently using them.
 

To the extent that this analysis of the process of agricultural

innovation is supported by further research, it justifies a project

approach which relies heavily on the larger farmers (who may in fact be
 very small) at the outset as the most effective present means for
 
reaching the smaller farmers. 
 AIC's previous attempts to contract with
 
a large number of small farmers for the production of seed have not been
 
very successful. 
For example, in one area of Kathmandu valley, out of
 
19 farmers who had contracted to grow paddy seed for the AIC, the only

farmer whose produce was taken had planted 5 acres for seed while the
 
average acreage planted for seed by the other 18 farmers was only 3/4 of
 an acre. Similarly, the four farmers from whom ARC had purchased maize

seed had planted an average of 11 
 acres each while the remaining 54,

who also had contracts averaged only k acre planted for AIC. 
Regardless

of whether this has been due to poor management on the part of AIC, it
 
seems evident that: 
a) it is much more efficient in terms of supervision

and transportation for AIC to meet its production targets through a few
 
large farmers; b) the greater influence of these farmers makes it

politically expedient to buy their seed; 
and c) only farmers planting large

areas can make sufficient profit to make them willing to sell to AIC,

given the transportation difficulties and bureacratic procedures which
 
are involved. Thus, according to this understanming of the patterns of

agricultural innovation, the reliance on larger or better farmers for the
production of seed may be the most practical and manageable method at the
 
present for diffusing new seed to small farmers through the farmer-to
farmer exchange system.
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2. Main Feasibility Issues:
 

a. Confidence:
 

Beyond extending the production and use of new varieties of seed,
 
this project envisions increasing-farmer use of seed which is not
 
processed and stored by individual household economic units. Since it is
 
probably safe to assume that most farmers will, at the initial stages
 
at least, continue to store their own seed until they are convinced of the
 
reliability and value of another system, the problem can be seen as one
 
of inducing the farmer to use a new system which will increase his net
 
food production and income. Phrased in other terms, the problem becomes
 
one of designing and operatiag a sy#em which is sufficiently reliable
 
and beneficial to the farmer that he will want to adopt it. Since all
 
the solutions to the various aspects of this problem are not yet known,
 
it will be the responsibility of the social science research component to
 
address them so that the findings can be incorporated into the on-going
 
project implementation plan. For present purposes, a brief look will be
 
taken at the main social issues involved.
 

In large part, these issues revolve around the rroblew. of farmer
 
confidence. As noted earlier, the traditional fnrmer-to-farmer system of
 
seed exchange works because the seed seller is socially accountable to
 
the buyer and the buyer is assured that the seed will be at least as good
 
as his own. In addition, the lack of bureaucratic procedures insures the
 
farmer that he will obtain the seed at the time he needs it. By
 
contrast, the experiences of many farmers who have contracted with AIC
 
to produce seed and of farmers who have contracted to purchase seed has
 
shown that they cannot always rely on AIC to pick up or provide the seed
 
cn time and that the quality of the seed can be questionable. Thus, for
 
farmer confidence to be increased, the project will have to be successful
 
in improving the management of seed procurement and delivery, in improving
 
the standardization of quality, and in providing seed varieties which are
 
demonstrably beneficial to farmers within the constraints of their cropping
 
systems. Particularly in the Terai where the larger production units are
 
located, the AIC will also have to be successful in improving the
 
coordination between itself and local outlets as well as sources of supply.
 

The problem of management is thus central to the success of the
 
project in providing new varieties of processed seed to farmers on a
 
wide scale. For this reason, the participant training and the provision
 
of a seed logistics and management expert are key ingredients in the
 
project. Furthermore, since management efficiency in Nepal will be
 
constrained by the lack of adequate transportation and comnication 
facilities for the forsaeable future, the distribution of seed units
 
throughout the country so as to minimize the requirement for complex
 
management operztions is partially justified by the necessity for
 
building and maintaining farmer confidence. By locating the seed units
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and warehouses closer to the farmers, the possibility of delayed
distribution is reduced--thereby reducing the possibility of losing the
farmer's confidence which is so crucial to project success. 
In addition,
farmez confidence can be increased by having the local seed producers also
 
serve as farmer-demonstrators.
 

b. Local Orzanization: 

In both the hill areas where mini-units are going to be constructed
and in the Terai, farmer confidence will depend heavily on the mode of
local organization employed for procurement, processing, transportation,
storage, and distribution of seed. 
 If the present policies are continuedd
it is most likely that the local organizations will be the Sajha Cooperative Societies which have been set up throughout much of the Terai and
are in the process of being extended into the hills. 
While these Societies
may, under good management, be the best vehicle for organizin6 mini-seed
processing and storage units, their pre ant "top-down" orientation and
dominance by local elites could also prove to be an obstacle to wide
 
participation.
 

This suggests that it would also be appropriate for the project to
explore other types of cooperative local organizations for the management
of seed operations. These cooperative groups might be formed along the
lines of the small farmer groups presently being set up by the Agricultural
Development Bank or even utilize a traditional cooperative model within
the area concerned. The need for some flexibility in this regard during
project implementation is clear if an attempt is going to be made to create
farmer confidence and the participation that is required to induce him
to adopt new seed practices. Fortunately, the traditional pattern of
household's saving their own seed does not necessarily have to be dropped
during the period while a new method is being organized and introduced,
as 
this "savdd seed" can always be coniumed or sold as grain after new
seed is purchased. 
Thus, the risk of trying new methods does not fall too
heavily on the individual farmer, but can be borne in part by the
 
project.
 

3. Beneficiaries:
 

The initial beneficiaries will include: a) those farmers who contract
to grow Inproved seed, and b) those farmers who p urchase the improved seed.
 

For reasons elucidated above, the farmers who contract to grow seed
will necessarily be primarily the relatively less poor farmers who have
more than one acre to farm. 
In addition, the availability of transportation
facilities and the location of the large seed urdts and warehouses
in the Terai and Inner Terai, will mean that, at least for the present,
the largest acreage of seed production plots will necessarily be located
in these resions rather than in the hills. 
 As smaller units are set up
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in the hills and workable local organizations established, the non-availa
bility of farmers with large landholdings will require AIC and local
 
cooperatives to utilize a larger number of relatively smaller farmers
 
to produce the seed. However, the necessity for supervising all the
 
different plots, and in the case of non self-polinating crops such as
 
maize, the necessity for isolating plots, places practical restrictions
 
on the possibility of incorporating a large number of small farmers in the
 
seed production process.
 

Given the patterns of larger farmer innovation discussed above and
 
the shortage of cash resources among smaller farmers, the initial buyers
 
of seed will also tend to be the relatively better-off farmers. However,
 
to the extent that new varieties are introduced and accepted and to the
 
extent that farner confidence can be built and maintained with socially
 
accountable, local organizations and responsible management, the numbers
 
of small farmers who purchase processed seed will definitely increase.
 

The second group of rural beneficiaries will be all the small
 
farmers who obtain new seed through farmer-to-farmer exchanges. This
 
group is second in the sense that they will start to receive the benefits
 
of the project a year later in time than the initial group; however, in 
terms of numbers it is anticipated that this group will eventually constitute
 
the overwhelming majority of beneficiaries. The widespread farmer trade
 
in seed and the willingness of small farmers to adopt seed that has beea
 
proven acceptable by other farmers, discussed earlier, indicates that it
 
is possible for a large group of small farmers to be reached in this manner.
 
Since this sort of distribution of benefits will not show up on seed
 
sale statistics and data is unavailable for economic analysis, it will
 
be important for the social science research to monitor the processes
 
involved and the benefits received in order to increase project support of
 
this spread effect.
 

The third group of beneficiaries will be those non-farm personnel who 
receive training and obtain employment through the project. At the 
higher levels, the necessity for improving quality control and management, 
make these beneficiaries necessary to the success of the project. At
 
the lower level, the generation of employment through the construction
 
and mointenance of the seed plants and warehouses is beneficial to the
 
employees and laborers who will receive wages.
 

Women will participate in the benefits of the project principly in
 
two ways. On the one hand, to the extent that the use of new seeds
 
increases production and income, they will participate in the greater
 
household prosperity and increased level of food consumption. On the
 
other hand, to the extent that more farmers start to use the new units
 
for processing and storing seed, the labor women used to put into home
 
processing and storage will be reduced. Since new varieties of seeds
 
often require new grain and food processing practices, however, it will
 
be necessary to monitor the impact of their introduction on women's roles.
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4. Summary: 

In 	 surmary, the seed project is socially feasible and can ultimately
provide important benefits to the poor majority in addition to the
 
wealthier farmers, so long as farmer confidence is established and
 
maintained. 
This recuires that the following conditions are effectively
 
met:
 

new varieties aside from wheat are proven acceptable to farmers
 
either through.development of new strains, adjustments in cropping

systems, better provision of related inputs, and/or more effective
 
farmer education and training.
 

the management of AIC and the SaJha cooperatives are improved to
 
insure better quality control, more effective farmer relationships,
 
and timely delivery of seeds and services.
 

socially accountable and effctive local organizations are developed

to manage nnd control mini-seed plants in the hills so that seeds are
 
produced and demonstrated in the farmer's own areas.
 

--	 methods for monitoring and increasing the spread effect of new seeds
 
throurh farmer-to-farmer diffusion are developed and related
 
problems, such as the improvement of home storage, are addressed.
 

C. Technical Fensibility:
 

The possibility of establishing a viable seed industry has been
 
under investigation in Nepal for many years. 
 In 	1974, the Mississippi

State University's seed laboratory made a study of the feasibility of a
 
seed industry in the country and made a large number of recommendations
 
as to infrastructure, regulation and research support needed for such
 
an industry.
 

In March 1975, the IBRD financed an Identification Mission to Nepal

which pinpointed the lack of seed as a major constraint to agricultural

development and recommended the establishment of a very large seed farm
 
(10,000 ha) in the terai near Rmpur to produce all of the seed needed
 
in the country. The suggestion was made that this location should be
 
selected so that the staff of the Institute for Agriculture and Animal
 
Sciences could be used to supply tha technical assistance and guidance

needed for such a huge enterprise.
 

The GON examined this sumsestion and eliminated it because of its
 
complexity, the logistical problems created by such a farm, and the disrup
tion of local agricultural development caused by the purchase of 10,000 ha
 
in a land hungry country such as Nepal.
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The 	U.S. was asked to consider a seed enterprise as a part of the
 

Integrated Cereals Project but this aspect of the project was turned down,
 

except for the production of foundation seedby AID/W.
 

The first plans for a separate seed project were submitted to AID/W
 

in the form of a PID. After the PID approval, USAID/N, with the help of
 

the GON's Central Seed Production Committee prepared a PRP which was
 

accepted in early 1977. Sfice then, the Central Seed Production Committee,
 
the International Agriculture Development Service, Mississippi State
 

University and the International Fertilizer Development Center have studied
 
All have come to the same general conclusions as
the situation in Nepal. 


to the establishment of a seed industry in this country, which are:
 

1. 	The establishment of a viable seed industry is absolutely
 
essential;
 

2. 	The very large seed plant at Hetaura and the five German supplied
 
plants should be incorporated into the seed industry but,
 

considering the transportation problems of Nepal, they probably
 

could not be used efficiently to supply seed for the hills or even
 

all of the tersi and they probably are too expensive to be operated
 

by private seed growers unless the fixed costs and the operating
 
and transportation costs are heavily subsidized.
 

3. 	Seed grown in the terai should be grown in the private sector
 

under contract to AIC with the Botany Division maintaining an
 

inspection and analysis function to insure adherence to quality stan

idards, 	 Later, the whole seed-industry except for enforcement
 
fnd regulation should be taken over by the private sector.
 

4. 	Seed for the hills should be grown in the hills by local
 
farmers and processed in small, labor intensive, hand powered
 

seed equipment owned by the farmers or a local cooperative with
 

the AIC,the Botany Division and the Extension Service supplying
 

technical assistance and foundation seed.
 

5. 	Certification standards should be relaxed and a labelling law
 

temporarily put in its place so that new seed producers can
 

produce seed of better quality than is available now but not of
 

the impossibly high quality demanded of certified seed in the
 

international market. However, certification standards should
 

be met at some future date such as 1985.
 

6. 	Warehouses should be sited so as to promote distribution of
 

inputs--not to be "dead" storage.
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7. 	The goal of the project should be eventual placement of the seed
industry in the private sector with the Botany Division fulfilling
an inspection-regulation-analysis function; the AIC filling
a supply/market-balancing function; the cooperatives performing
the marketing function; the ADB financing seed industry andmarketing activities; the extension service providing information
and training materials, and the research service making

available technical assistance, new varieties and the breeder/
 
foundation seed.
 

8. 	Much of the effort involved in the project should be focused
 
on establishment of facilities and training,
 

9. 	All parts of the seed production--input distribution system
should be labor intensive. 

10. 
 Research is needed on storage requirements, management,

transportation, social aspects, packaging, chemical treatments,

optimum planting dates for seed production, particularly for

vegetable seed, and maintenance of seed quality.
 

Many other conclusions were reached in these bOpOfts:and in some
respects there was a difference of opnion  minimum storage requirement,
source of technical information for the farmer (researcher, extension
worker or AIC employee) and other minor points. 
However the general
consensus was, and is, that the project is feasible, is needed and will be 
very useful to Nepal. 

For 	further information, please see the following reports: 

Seed Program Consultation in Nepnl
TA 74-02 (Feb. 1974)
 

by Seed Technology Laboratory,
 
Mississippi State University
 

Seeds Project-Nepal
 
Identification Mission Report


by Dr. D. P. Singh for IBRD-IDA
 
March 1975
 

Report of the IADS Seed Team
 
by J. E. Douglas, G. M. Dougherty, J. R. Huey


ADS New York
 
October 1976
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Seed Production and Supply in Nepal
 
in two Volumes,
 

by James C. Delouche and W. C. Couvillion, Mississippi State Univ.
 
Nov. 1977
 

Fertilizer Bagging, Storage and Distribution
 
Recommendations for Nepal
 

by Fred Klem and Bill Barnett
 
International Fertilizer Develorment Center
 

Dec. 1977 -.
 

Seed Program
 
by Pradharong, Regmi, Rana, Rajbhandari and Wilson
 
Ministry of Agriculture, HMG of Nepal
 

August 1976
 

D. Administrative Feasibility:
 

Several organizations are to be involved in the implementation of
 
this project but all but one of them (the cooperative

department) are physically and administratively located within the
 
Ministry of Food, Agriculture and Irrigation (MFAI) and even then,
 
the management of local cooperatives is financed and controlled by the
 
ADB. It is expected, therefore, that the administration of the
 
project can and will be coordinated through the MFAI and no serious
 
administrative conflicts are expected between departments or between
 
departments and the semi-autonomous organizations supporting the project.
 
Individually, the organizations to be. involved in this project vary

widely in their stnffing and their administrative capability.

However, it can be said of all of them that while the senior administrators
 
are strong, the second line and middle level officers are not as competent
 
as their seniors and all organizations need additional staff and training
 
for the existing staff.
 

1. The Department of Aariculture
 

This department is probably one of the best staffed in the whole
 
government but even then, about 40% of the positions in the department
 
are not filled. However, the Director General and the Deputy Director
 
General for crop research are both senior officers and experienced

administrators. The chief of the Botany Section's Seed Division is 
a
 
senior employee and a very capable officer with a master's degree in seed
 
physiology and additional training at the Seed Technology Laboratory,
 
Mississippi State University. An assistant has been assigned who is fully

capable of analyzing seed samples and three other exployees are
 
undergoing training at the present time.
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2. The Agriculture Inputs Corporation:
 

The AIC is a relatively new organization, being one of the
 
descendants (the other being the Nepal Food Corporation) of the old
 
Agricultural Marketing Corporation. The Managing Director of the AIC is
 
a senior, very experienced officer from the Agriculture Department.
 
However, his supporting staff are not very experienced and the seed
 
section is understaffed although its senior officers are well trained.
 
At the present time, several positions in the AIC are not filled although
 
the orrnnizationhas staff in about 40 of the districts. Sales to
 
farmers are made through local cooperatives but it is the responsibility
 
of the AIC to deliver inputs to the district cooperative warehouses and
 
they in turn, deliver to the local stores.
 

Seed purchasing arrangements and regulations affecting the relation
ships between the DAGr, the AIC and farmer--seed producers are being

revised to permit faster purchase of seed and to provide a greater
 
incentive to the growers to do a better job of production.
 

The AIC, especially the seed section, does not have the
 
administrative strength of the DAgr but it is in a position to hire
 
more people and a large part of the training component of this project

will be devoted to strengthening this organization. As indicated in the
 
social analysis section of this project paper, management of the project

has been one of our main considerations in its design and the
 
lack of strength in the sections responsible for buying, storing,
 
moving nnd selling seed has been of paramount importance. Therefore,
 
it is intended that, in addition to the training mentioned above, the
 
technical assistance supplied to this project will consist of good
 
administrators as well as seed technicians and that at least five man
 
months of short term consultancies will be filled by experienced managers.
 

3. The Agricultural Development Bank
 

The ADB is one of the- largest banks in Nepal and until recently,
 
its loans were largely made to medium to large farmers. However, in the
 
last two years, the government and the ADB have started to focus their
 
attention on the small farmers. The GON has instituted a system of
 
compulsory cooperatives (sajhas) financed through the ADB and money
 
collected under the compulsory savings plan. It has offices in most
 
districts and in districts having more than one fair sized town, two or
 
more offices are in operation.
 

The administrative capability of the ADB is highly regarded
 
although many loans are given after several months of delay. In most
 
respects, the ADB's reputation is very good and its collection record,
 
when compared to other Asian Agricultural Credit Banksis excellent.
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4. The Extension Service
 

The Extension Service of the Ministry of Food, Agriculture and
 

Irrigation is a large organization divided into 4 regional organizations,
 

each headed by a very competent, efficient, Regional Director of
 
Agriculture. Only 65 of the 75 districts have Agricultural Development
 

Officers (ADO) but those not having ADOs are usually unimportant
 
agricultural producers and are staffed with JTs end JTAs. While the
 

junior officers are not well trained, the ADO's are college graduates
 

and the JTs and JTAs are usually trained in some aspect of agriculture.
 

Therefore, we expect that, especially in the hills, these lower level
 

workers will be trained under the project and will be able to advise the
 

seed producers while the other staff members will promote seed sales and
 

improved production practices with the farmers,
 

5. The Cooperative Department
 

The cooperatives are charged with the responsibility for making all
 

input sales to farmers in those areas where they exist . In other areas,
 

private dealers have been selected to furnish this service. Where there
 

are cooperatives, the ADB finances and trains managers for them and
 

supplements the funds cavailable from the compulsory savings program for
 

their operation. While cooperatives are being pushed by the GON at the
 

present time, they do not seem to be receiving much support from the farmers,
 

and are weak organizations.
 

6. Other Organizations
 

Other organizations expected to make a contribution to this project
 

all suffer from the same problems as those listed above. All are
 

government supported and all are short of funds and personnel in view of
 

the job they have to do. Among those in this category are the Soil and
 

Water Conservation Dept., APROSC, and the Food and Agriculture Marketing
 

Dept.
 

Lastly, a great amount of thought is being given to the farmers and
 

how they can be organized to handle the job of producing and selling seed.
 

To help solve these problems, a social science research component has
 

been built into this project and the Agricultural Development Council
 

working with APROSC is studying the whole question of administration with
 

emphasis on job satisfaction.
 

In summary, it may safely be said that while the organizations to be
 

involved in this project are generally not strong, training programs,
 

both in-country and participant training, are expected to result in a
 

higher degree of efficiency in the operation of the organizations
 

cooperating in producing seed and distributing agricultural inputs.
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E. Environmental Concerns
 

This project is expected to cause no impact on the environment. As 
indicated in the accompanying "Impact and Evaluation Form?', the onlyimpact will be on the economic and employment patterns of the rural people.
It is estimated that perhaps up to 1000 people will find long term
employment, operating and working in the warehouses, seed houses and
 
seed industry constructed under this project. 
Another five hundred will

be employed by seed producers to help care for the seed fields, assure

purity, dry the seed etc. 
 It is likely that most of these people would be
 
members of the producer's family and would be more fully employed than they
are now. 
Perhaps up to 100 more people will be employed by the DAgr as

inspectors, analysts, etc., 
some on an intermittent babis.
 

It is also likely that one or two thousand people will find
 
temporary employment in the construction of the warehouses, seed houses

and regional laboratories. Thousands more will be required to carry

equipment, supplies, building components and machinery to the building

sites during the construction phase and when completed, more porters

will be required to move fertilizer, seeds and other inputs into the hills.
 

A few people will be affected by the provision of adequate living

accommodations for them in the rural areas at the warehouse sites.
 

The largest effect on the economic environment, however, will be the

increased production resulting from the produce of the project. 
As better
 
seeds and other inputs spread to more isolated areas, increased

production will result which will largely be-consumed on the farmer's
 
home farm and in his village. It is not likely that considerable
 
quantities of the grain will be exported to lower areas such as to
 
Kathmandu valley because of the costs involved and the negative price

differentials for cereals moving from the high areas to the valley.
 

The most obvious impact of this project will be on the producers

of seed, the farmers using the seed and the consumers purchasing the
 
increased grain resulting from the use of im'roved seed. 
All of these
 
people will be better off but it is not likely that such improved status
 
will be inflationary or disruptive of the market place.
 

As noted in section 5, c on P22, of the PRP, proper steps will be

taken to eliminate any chance of chemical pollution of the air or water,

and treated but unsold seed will be buried to remove the possibility of

consumption by humans or livestock. 
Dust will be controlled and noise

pollution will be minimal but individuals exposed to high noise levels
 
will be protected by ear plugs.
 

Therefore, it is our opinion that the total environment of Nepal will
 
not be damaged in any way by this project.
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EMPACT IDENTIFICATION AND EVALUATION FORM 

Seed Production and Input Storage
 
Project No. 367-0118
 

Impact Areas and Sub-areas
 

A. LAD USE 

1. Changing the character of the land through:
 

a. Increasing the population -----------------------------
 N
 

b. Extracting natural resources --------------------- N
 

c. Land clearing -----------------------------------------
 N
 

d. Changing soil character --------------------- ---------- N
 

2. Altering natural defenses ---------------------------------
 N
 

3. Foreclosing important uses ---------------------------------
 N
 

4. Jeopardizing man or his works ------------------------- N
 

5. Other 	factors
 

B. WATER 	QUALITY
 

1. Physical state of water -----------------------------------
 N
 

2. Chemical and biological states - - --------- ------ N 

3. Ecological balance ----------------------------------
 N
 

4. Other 	factors
 

Symbols: 	 N - No environmental impact 
L - Little environmental impact 
M - Moderate environmental impact 
H - ' environmental impact
U- Unknown environmental impact 
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C. tTOMOSPHERIC
 

1. Air additives --------------------------------------- N
 

2. Air pollution ---------------------------------- ------ N
 

3. Noise pollution --------- -- N
 

4. Other fnctors
 

D. NATURAL RESOURCES
 

1. Diversion, altered use of water ------------------- - N
 

2. Irreversible, inefficient commitments -------------- N
 

3. Other factors
 

E. CULTURAL
 

1. Altering physical symbols ---------------------------- N
 

2. Dilution of cultural traditions .------------ N 

3. Other factors
 

F. SOCIOECONIfIC
 

1. Changes in economic/employment patterns ------------


2. Changes in population ------------.----------------- N
 

3. Changes in cultural patterns ------- ---------------- - N
 

4. Other factors
 

G. HEALTH 

1. Changing a natural environment ------------------- - N 

2. Eliminating an ecosystem element --------------------- N 

3. Other factors
 

H. GENERAL
 

1. International impacts--- ------------------------ -N
 

2. Controversial impacts--------- ------------------ -N
 
3. Larger pro-ram impacts ------------------------------ -N
 

4. Other factors
 

See attached Discussion of Impacts.
 

L 
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III. Financial Analysis and Plan
 

A. Estimated Project Costs
 

The project is expected to last five years and is estimated to cost
a total of 5,509,000 dollars. 
AID's share of this total will be 4,031,000
dollars (about 73.2%), and the GON will contribute 1,398,000 dollars (about)
25.47.). 
 The U.S. Peace Corps will provide services of volunteers valued
at approximately 80,000 dollars (aboLt 1.4%). 
 AID's contribution will be
 
on a grant basis.
 

Table No. 1 below provides a cost breakdown of project inputs and
outputs, and the amount AID, Peace Corps, and GON will contribute toward
 
each.
 

Table No. 2 shows the amount each,party will contribute toward the
inputs and breaks the contribution into foreign exchange and local currency

costs.
 

Estimated expenditures by each contributor for Fiscal Years 1978
 
through 1982 are shown in Table 3.
 

B. Analyses of Implementing Agencies
 

1. Agricultural Inputs Corporation (AIC)
 

AIC is an autonomous corporation wholly owned by the GON with its
central offices located in Kathmandu. It has three regional offices,
four main branch offices, several other branch and sub-branch offices
and sales depots throughout the country. 
AIC was established to sell
agricultural inputs such as 
planting materials, farm equipment, fertilizers,
and insecticides at low cost. 
 To date, most of its sales volume has been

in chemical fertilizers.
 

Table No. 4 presents comparative Income Statements of AIC's operations
for FY's 1973, 1974, and 1975, and Table No. 5 presents AIC's Statements
of Financial Condition for the same fiscal years. 
Financial statements
for FY's 1976 and 1977 are not yet available. AIC management stated
that the 1976 statements will be completed by August or September 1978,
and 1977 statements will be ready about March or April 1979. 
 Presented
below are se,eral ratios calculated from data shown on the financial
 
statements.
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TABLE NO. 1 

COSTING OF PROJECT OUTPUTS/INPUTS
 
(In $000 or equivalent)
 

Project Paper
 

X New
 

- Rev #.
 

Project # 367-0118 Title: Seed Production and Input Storape
 

Project Outputs
 
Project Inputs # 1 # 2 # 3 #4 TOTAL
 

AID Appropriated 

Contract Services 140 530 i 260 11 941 
Training Participant 118 228 160 173 1 679 
Commodities I - 428 230 135 793 
Construction - 273 1108 37 1418 
Social Science Research 
In-country Training 

j 40 
20 

20 
30 

20 
30 

20 
20 

100 
100 

Other U.S.
 

Peace Corps 20 20 j 20 20 80 

Host Country 
 50 400 840 108 1398
 

Other Donors
 

Total 
 1 388 1929 2668 1 524 J 5509 

Outputs Key:
 

#1. Trained farmer groups capable of and organized to produce and
 
distribute seed.
 

#2. Seed processing system functioning in terai and hills.
 
#3. Input distribution system established.
 
#4. Seed testing system in operation.
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TABLE NO. 2 

SUMMARY COST ESTIMATE AND FINANCIAL PLAN 
(us $ ooo ) 

PROJECT PAPER 

Seed Production and Input Storage, 367-0118 

Source AID Host Country Other(s)+ Total 
FX IC FX IC FX IC 

Use I 

1. Contract Services 9411 164 1105
 

2. Co modities 793 30 275,1 1098 

3. Participant Training 679 65 I 744 

4. Social Research2/ 100 10 io
 

5. Seed Assistants (PCV) 80 80
 

6. Construction 2/ 1418 40 794 2252 

7. In-country Training 100 20 120
 

Inflation Factor 4/
 

Contingency
 

4031 70 1328 80 !5509
 

1/ Contingency included in line - item estimates.
 

2/ FAR to be used on construction.
 

3/ Local organizations to be used if possible to conduct research.
 

4/ Included in line items at rate of 107.per year.
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TABLE NO. 3 

PROJECTION OF EXPENDITURE BY FISCAL YEAR 
(US $ 000) 

Fiscal Year AID** Host Country Other(s)+ Total 

1978 
 25 
 25 

,979 963 346 
 20 1,329
 

1980 1,689 
 353 20 2,062 

1981 1,006 353 I 20 1,379 

1982 348 346 20 714
1 
Total 4,031 1__398 8 5,509
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TABLE NO. 4
 

Agricultural Inpu. Corporation
 
Comparative Income _ements
 

for FY 1973 through FY 1975
 
($000)
 

Account 
 FY 	1973 FY 1974 FY 1975
 

Gross Sales 4,488 4,466 6,555

Less: Sales Commission 317 
 338 	 321
Net Sales 	 4,171 
 4,128 6,234
 
Cost of Goods sold
 
Beginning Inventory 1,706 4,4251/ 	 4,385

Purchases 	 6.473 
 3319 	 14.574
 
Available for Sale 8,179 
 7,744 	 18,959

Ending Inventory 4.419 3L760 
 4385 3.359 10,349 8.610
 

Gross Profit on Sales 1,17 
 769 	 3,376
 
Orher Revenues
 
Settlement of claims 
 13 	 7 
 42
 
Trucks & Transp. Subsioly 5 	 0-
 162
 
Commissions & others 
 9 57 	 21
 

Total Revenues 438 	 833 
 2,151
 

Operating Expenses
 

Administrative Costs .268 	 367 
 405

Interest Expense 88 
 174 420
 
Reserve for Losses 42 398 41 30
582 	 855
 

Net Operating Income
 
Before Taxes 
 40 	 251 3,006
 

Non-operating Expenses
 
Rejected Claims 37 
 -0-	 -0-


Net Income, before taxes 3 
 251 	 3,006
 

Reserve for Income Taxes 
 -0- 137 	 -0-


Net Income or (Loss) 
 3 	 114 3,00Q
 

1/ 	Inventory adjustment made but was not carried back
 
to adjust prior year income.
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TABLE 1'o. 5 

Agricultural Inputs Corporation 
Comparative Statements of Financial Condition 

for Fiscal Years 1973 through 1975 
($ 000 ) 

FY 1973 FY 1974 FY 1975
 

Current Assets
 
Cash and Bank Account 604 1068 774
 
Trade Accounts Receivable 1868 2645 1517 
Acc/Rec. Food Mgt. Committee 93 -0- -0-
Inventories 4420 4385 10349 
Less Revenue for Loss 76 4344 75 4310 75 10274 
Total Current Assets 6909 8023 12565 

Investments ]l 153 40 

Fixed Assets
 
Net Fixed Assets 797 793 387
 
Construction in Process 30 19 26
 

Total Fixed Assets 827 812 413
 

Total Assets 7885 8988 13018
 

LIABILITIES & CAPITAL
 
LIABILITIES
 

Current Liabilities
 
Trade ALcount Payable 3365 3457 4707
 
Acc/Pay. Food Mgt. Comm. -0- 529 1943 
Beanch Accounts Payable 18 59 41 
Short-term Notes PayabEie 1995 2110 7743 
Total current liabilities 5378 6155 14434
 

Long-Term Liabilities
 
Note Payable 241 426 -0-


Total Liabilities 5619 6581 14434 

CAPITAL 
Capital 2244 2250 1457
 
Reserves 
Capital 4 24 -0-

Price Stabilization 16 16 16
 
Total Reserves 20 40 16
 

Retained Earnings 2 117 2889
 

Total Capital 2266 2407 1416 
Total Capital & Liabilities 7885 8988 13018 

Emmmm~ 
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Fiscal Year
 

1974 1975

Ratio1973 


.87
1.3 1.3
Current 
 .16
.48 .60
Acid Test 
 (212.27%)
0.12% 4.75%
Return on Equity 

Inventory Turnover 1.23 .76 1.17
 

($1,869)
$1,531 $1,868Working Capital 

20.8% (14.4)
19.4%
Working capital to Total assets 


In 1973 and 1974 AIC realized small profits from its operations.
 

Since the objective of the AIC is to sell at low cost, maximizing 
profits
 

a goal and small profits are not alarming. However, in FY 1975
 is not 

substantial losses were incurred and AIC's financial condition 

changed
 

The Current and Acid Test Ratios are generally accepted
dramatically. 

measures of an entity's short-term liquidity or ability 

to pay its debts
 

AIC's 1973 and 1974 Current Ratios indicate it had
 
in a timely manner. 

sufficient current assets, including inventories, to cover 

its short-term
 
At
 

debt, but in 1975 Current Liabiities exceeded AIC's total 
assets. 


that time, according to AIC's financial statements, it was technically
 

insolvent.
 

AIC's losses in 1975 were, for the most part, buyond the control 
of
 

its management. Because of the petroleum crisis, world prices of chemical
 

AIC was forced to pay going market prices,
fertilizers sky-rocketed upward. 

but the GON did not permit AIC to raise its prices to consumers, 

reasoning
 

that higher prices would cause decreased use of fertilizer 
and national
 

According to AIC's
production of agricultural commodities would suffer. 


General Manager, the GON has promised to subsidize the losses 
incurred by
 

Since 1975, the GON has contributed an additional 45 million 
rupees


AIC. 
However, during FY's 1976 and 1977,


(3.6 million dollars) to AIC's capital. 


AIC suffered additional operating losses and expects losses 
from its ZY 1978
 

operations as well.. Without the financial statements for 
those years, it
 

is difficult to estimate the magnitude of the losses, but 
they were
 

probably substantial.
 

AIC, in its role as principal GON implementing agency for the project,
 

will be expected to provide sufficient working capital to increase 
its staff
 

and begin operations of the 3eed houses and warehouses. At the end of its
 

FY 1975 operations, AIC had a working capital deficit of nearly 
1.9 million
 

if the project is to achieve any measure ofauccess, the GON 
will
 

dollars. 

have to make a strong commitment to provide adequate working 

capital to AIC.
 

preferably as capital contributions because there is no repayment 
obligation.
 

Another means could be through long-term loans at preferential interest 
rates.
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Another matter of concern is AIC's financial management procedures.
In order to make sound financial decisions, management must have current

information on the entity's financial operations and condition. 
Financial
statements prepared nearly two years after the close of an operating
year do not provide current financial data. AIC's management procedures
should be reviewed under the project, and if required, technical assistance
 
should be provided to improve its performance.
 

In the absence of current AIC financial statements, no attempt
was made to prepare projected financial and cash flow statements. Once
the statements are available and analyzed, projected statements can be
 
prepared.
 

2. Botany Division
 

The Botany Division of the Department of Agriculture is a GON agency,
and, as such, receives its operational funds through the GON's budgetary
processes. 
 Table No. 6 shows Botany Division budgets and expenditures

for Fiscal Years 1975 through 1978, and the proposed budget for FY 1979.
 

Amounts budgeted have been fairly constant through FY 1978 with
most significant increases and decreases being in the line item for
Construction and Improvements. Expenditures for 1977 were made through

the agriculture research services and were not available. 
 FY 1976

expenditures were about 91% of the amount budgeted.
 

The Botany Division will be responsible for monitoring seed quality
under the project. To carry out its responsibility, additional staff
will be required and its budget will have to be increased correspondingly.
 

3. Agricultural Development Bank (ADB)
 

The ADB is the main source of credit for the agriculture sector
and is the principal creditor of AIC. 
About 97.4% of ADB's outstanding
capital is owned by various GON entities, and the remaining 2.6% is owned

by private investors.
 

Table No. 7 presents ADB's Income Statements for Fiscal Years 1971
through 1977, and Table No. 8 contains comparative Statements of Financial
 
Condition for the same 
periods.
 

The ratios below show that ADB appears to be a financially sound
institution with steadily increasing profits and improving return on
 
equity.
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Ratio 
 1971 1972 1973 
 1974 1975 1976 1977
 

Current 
 5.2 3.0 4.2 1.6 
 1.7 2.8 2.7
Acid Test 
 5.1 
 2.9 4.1 1.6 1.6 2.6
Net Worth $2,018 $2,875 $3,852 $6,574 $9,489 
2.5
 

$6,765 $10,599
Return on Equity 0.5% 0.14 0.18% 1.23% 2.56% 2.16% 4.43%
 

The cuzrent and Acid Test Ratios indicate ADB has remained liquid
during the years shown above. Undoubtedly, the ADB will play a major

financing role in this project.
 

Financial Feasibility of Seed Houses
 

a. Projected Returns
 

Under the project, equipment will be imported and installed, and
facilities constructed for up to 25 mini seed houses with a capacity of k MT
 per hour each. AIC will initially operate these seed houses, but they
will eventually be transferred to private operators, assuming the operation
is profitable and private investors or cooperatives are interested.
 

In November 1977, the Seed Technology Laboratory of Mississippi

State University issued a report on its study of seed production and

supply in Nepal. 
 The study was made under AID contract No. TA-77-7A.
Part 2 of the report was an economic/financial analysis which included

projected earnings and internal rates of return for a 
model k Mr/hour
seed house and a 4 M4T/hour seed house. 
 Capital investment, fixed and
variable costs, and 
revenues were estimated for each. &.,venues were
estimated at seed selling prices 150% 170% and 1907 of grain price. (S!. cor-cluded
that neither size seed house would be profitable unless seed prices .,re
at least 190% of grain prices, which according to MSU would be about the
maximum price farmers would pay for quality seed. 
 Internal rates of
 return for the two seed houses, selling at 190% of grain price, were
 
20% for the k MT, and 16% for the 4 MT.
 

We made similar calculations for k MT and 1 MT seed houses. 
The
method and assumptions used by MSU were used in our models, with two
 
changes:
 

1) MSU showed each seed house operating only twelve days a year,
whereas actual operating days may be closer to 80 days for the k MT seed
house, and 100 days for the I VT seed house; 2) our estimate of initial
capital investment for equipment and facilities ccnstruction is higher

for both seed houses than amounts used by MSU.
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TABLE NO. 7 

Agricultural. Development Bank 
Comparative Income Statements 
For FY's 1971 through 177 

(US $000) 

Fiscal Year 

1971. 1972 1973 1974 1975 1976 1977 

Revenues 

Interest from Loans 
Other Revenues 

181 
2 

223 
10 

310 
26 

901 
88 

1,350 
84 

2,135 
299 

2,263 
312 

Total Revenues 183 233 336 989 1,434 2,434 2,575 

Expenses 

Interest 
Personnel Costs 
Office Expenses 
Others 
Coop Management Expenses 

Total Expenses 

31 
90 
34 
18 

-0-

173 

29 
121 
51 
28 

-0-

229 

36 
169 
60 
37 
27 

329 

358 
332 
123 
54 
41 

908 

579 
-3'6 
168 
72 
56 

1,261 

648 
551 
245 
662 
123 

2,229 

391 
848 
382 
482 
-0

2,104 

Net Income 10 4 7 81 173 205 471 



--
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TABLE NO. a
 

Agricultural Development Bank
 
Compnrative Statements of Financial Condition
 
For Fiscal Year 1971 through 1977
 

(US $ 000)
 
1971. 1972 1973 
 1974 1975 
 1976 1977
 

ASSETS
 

Current Assets
 

Cash ind Bank Balance 221 182 532 744 
 676 1115 1444
Stocks 
 9 13 38 25 226 491 534
Interest Receivable 125 153 231 555 
 902 1139 1723
Accounts Receivable 
 17 13 648 1699 1345 2612 3274
Branch Account -0- 4 20 -0-
 -0- 306 404
 

Total Current Assets 
 372 365 1469 3023 3149 5663 7379
 

Investments
 

Government Bonds 
 162 162 162 
 1318 1318 
 1308 1067
Fixed Deposits 8 9 3 
 1980 3 84 96
Shares 
 -0- -0- -0-
 34 325 365 365
 

Total Investments 170 171 165 
 3332 1646 
 1757 1528
 

Loans and Advances 

Loans 
 2522 3316 
 4557 9726 18207 17823 23309
Advnnces to Employees 25 44 74 180 399 767 1040
 

Total Loans & 2547 3360 4631 9906 18606 18590 24349Advances - -
Fixed Assets 70 87 128 242 314 457 836HMG Guarantee & Others -0.- -0- -0- 542 43 -0- -0-

Total Assets 
 3159 3903 6393 17045 23758 26467 34092
 
2120V- Mft ziuma wsm M=i mem== 



- 75 

1971 1972 1973 1974 1975 1976 1977 

CAPITAL and LIABILITIES 
Liabilities 

Current Liabilities 

Accounts Payable 63 
Branch Account 8 

Total Current Liabilities--71 

123 
-0-
13 

347 
-0-
347-

1574 
287 

186 

1580 
293 
1873' 

2018 
-0-

2018 

2749 
-0" 
2749 

Deposits 

Compulsory Savings 
Consumer Deposits 

-0-
428 

-0-
383 

-0-
406 

4133 
506 

4728 
592 

7137 
745 

5958 
4130 

Total Deposits 428 3 4 4639 7882 1 

Long-Term Debt 

Loan from HMG 
Refinance from N.R.B. 
Loans Secured by Bonds 

and Fixed Deposits 

-0-
532 

110 

-0-
521 

31 

705 
1002 

81 

1764 
1993 

214 

1741 
7892 

167 

3016 
4062 

-0-

3473 
7183 

-0-

Total Long-Term Debt 
Total Liabilities 

64_2 
1141 

602 
1108 

1788 
254! 

3971 
10471 

9800 
16993 

7078 
16978 

10656 
23493 

CAPITAL 

Provisions 
Guarantee for H.M.G. & 

Others 
Equity and Reserves 
Shares 
Reserves 

28 

1836 
154 

68 

2658 
149 

62 

3601 
189 

1132 

542 

4678 
222 

1197 

43 

5301 
225 

1394 

55 

7774 
266 

1454 

103 

8650 
392 

TOTAL CAPITAL 2018 2875 3852 6574 6765 9489 10599 

TOTAL LIABILITIES AND 
CAPITAL 

3159 
,,.n 

398-5 
, 

6393- 17045- 23758 
==--MM- =UM. =, , 

26467 
u=m 

34092 
un-u 
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Other bas: c assumptions used are:
 

(1) Seed houses operate seven hours daily at 75% efficiency;
 

(2) Grain is purchased at an average of 20% premium over average grain
 

prices;
 
(3) Life of project for both seed houses is 15 years;
 

(4) Output of k MT house in hwheat, h maize;
 
(5) Output of I MT house 4 wheat, rice;
 
(6) All output is auld.
 

Projected results for operation of theklMT/Hr seed house are shown
 

below.
 

SMT Seed House 0urations 
(US $ 000) 

Revenues @ Revenues C Revenues Net
 
at 190% Benefits
150 7 of Net 170% of 


Total Grain Benefits grain Net of 190%
 
Price Benefits grain
Year Costs Price 150 


170% Price
 

1 52.0 29.1 (22.9) 33.0 (19.0) 36.9 (15.1)
 

2 33.1 29.1 (4.0) (33.0) (0.1) 36.9 3.8
 

3-15 430.3 378.3 (520) 429.0 (1.3) 479.7 49.4
 

(78.9) (20.4) 553.5 38.1
Sub-total 515.4 436.5 495.0 


Residual
 
- 6.9
 - - 6.9 - 6.9Value 


Total 515.4 436.5 (72.0) 495.0 13.5 553.5 45.0
 

The table above shows that positive returns can be expected when seed
 

prices are 190% of grain prices. The Internal Rate of Return for the
 

model above is 24.25%.
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Projected returns and Internal Rate of Return for operations of a 1 MT/Hr 
seed house gave similar results. 

1 MT Seed House Operations 

(US $ 000) 

Revenues Revenues Revenues 
at 150% Net at 170% Net at 190% Net 

Total of grain Benefits of grain Benefits of grain Benefits 
Year Costs Price 150 % Price 170% price 190% 

1 370.6 152.2 (158.4) 1725 (138.1) 192.8 (117.8) 

2 172.6 152.2 ( 20.4) 1725 O.l) 192.8 20.2 

3-15 2243.3 1978.6 (265.2) 2242.5 (1.3) 2,506.4 262.6 

Sub-total 2727.0 2283.0 (444.0) 2587.5 (139.5) 2,892.0 165.0 

Residual 
Value - - 30.8 - 30.8 - 30.8 

Total 2727.0 2283.0 (413.2) 2587.5 (108.7) 2,892.0 195.8
 

The Internal Rate of Return for the 1 MT/Hr seed house is 15.6%.
 

The above projected returns and Internal Rates of Return were calcu
lated on the basis of seed house equipment being imported from the United
 
States. In order to minimize initial capital investment costs, the
 
equipment could br procured from India at an estimated 40% savings, and
 
several simplifications can be made in construction of facilities which
 
could save 15% of construction costs. We calculated the projected returns
 
and Internal Rates of Return with the decreased cnpital investment costs.
 
Results are summarized below.
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M4/Hr Seed House Operations
 
At Reduced Capital Investment
 

(US $ 000) 
Net Revenues Net Revenues Net
 

Total Revenues Benefits at Benefits at Benefits
 

Year Cost 1507. 1507. 1707 1707. 1907. 1907.
 

1 48.4 29.1 (19.3) 33.0 (15.4) 36.9 (11.5)
 
2 32.4 29.1 (3.7) 33.0 0.2 36.9 4.1
 

3-15 426.4 378.3 (48.1) 429.0 2.6 479.7 53.3
 

Sub-total 507.6 436.5 (71.1) 495.0 (12.6) 553.5 45.9
 

Res. Value - - 5.8 - 5.8 - 5.8 

Total 507.6 436.5 (65.3) 495.0 (6.8) 553.5 51.7
 

I.R.R. - 39.47 

1 MT/Hr Seed House Operations 
at Reduced Capital Investment 

(MUS000) 

1 266.1 152.2 (113.9) 172.5 (93.6) 192.8 (73.3)
 
2 169.1 152.2 (16.9) 172.5 3.4 192.8 23.7
 

3-15 2198.3 1978.6 (219.7) 2242.5 44.2 2506.4 308.1
 

Sub-total 2633.5 2283.0 (350.5) 2587.5 (46.0) 2892.0 258.5
 

Res. Value - - 24.2 - 24.2 - 24.2 

Total 2633.5 2283.0 (326.3) 2537,5 (21.8) 2829.0 282.7
 

I.R.R. - 36.57. 

Although projected returns and Internal Rates of Return increase
 
for both seed houses, positive returns are still not realized unless seed
 
prices are 1907. of grain prices.
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The preceeding projected returns and IRR's were calculated without
 
taking into account an inflation rate. Grain prices in Nepal have increased
 
by about 5% a year over the past 14 years, and other costs of seed produc
tion can be expected to rise by an average of 37 annually. The tables
 
below summarize the projected costs, revenues, net benefits, and IRR's
 
for the k MT/Hour and 1 MT/Hour seed houses using an inflation rate of
 
5% per annum for seed costs and 37 per annum for other production costs.
 
All other assumptions remain unchanged.
 

MT/Hr Seed House Operations
 
(US $ 000) 

Equipment Procured in the U.S. 

1507. 170% 190% 

Revenues 634.8 719.3 302.9 
Total Costs l/ 718.6 718.6 718.6 

Net 	Returns (83.8) .7 84.3
 

I.R.R. 	 NIA Under.1% 33%
 

Equipment procured in India
 

Revenues 633.7 718.2 801.8
 

Total costs 2/ 711.6 711.6 711.6
 

Net Returns 77.9 6.6 90.2
 

I.R.R. N/A 3.6 41.25%
 

1/ Costs based on procurement of seed house equipment in United States
 

2/ 	Costs based on procurement of seed house equipment in India and
 
simplified construction.
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1 Mt/Hr. Seed House Operations
(US 	 $ 000) 

Equipment Procured in the U.S.
 

150% 170% 190%
 

Revenues 
 3313.8 3751.8 4189.8
 

Total Costs l/ 	 3790.9 3790.9 3790.9
 

Net 	Returns (477.1) 
 (39.1) 23.5%
 

Equipment Procured in India
 

Revenues 
 3307.2 3745.2 4183.2
 

Total Costs 2/ 
 3692.4 3692.4 'J692.4
 

Net 	Returns (385.2) 52.8 490.8
 

I.R.R. 
 N/A 4.74 39.8%
 

1/ Costs based on procurement of seed house equipment in 
 United States.
 

2/ 	Costs based on procurement of seed house eqtnipment in India and
 
simplified construction.
 

By:including an inflation factor in the calculation there is 
a
 
slight positive return over-the life of the project if seed selling

?rices are 170% of grain prices, but the Internal Rate of Return is
under 5%. Positive returns for seed sales at 150% of grain price are
not 	shown for any of the situations thus far presented.
 

Another possible situation would be to have the seed houses owned
 
and operated by the grain producing farmers, most likely as cooperatives.

In this case the cost of grain would not have to iuclude the 20% premium

paid by AIC or other operators to seed producers. This would significantly

reduce grain cost and increase profitability of the seed houses. Projected

returns for a k MT/hour seed house,the size most likely to operate in this
 
manner,are shown below.
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k&M/Hr.Seed House
 
Farmer/Cooperative Operated
 

(US $000) 

150% 170% 170%
 
Revenue,, 
 443.4 501.9 560.4
 

Total costs 
 441.9 
 441.9
 

Net Returns 
 1.5 60.0 118.5
 

I.R.R. Less than 
 1% 
 34% 83.75%
 

Note: 
 Based on 15 year life of project revenues and costs.
 

Reducing the cost of grain through farmsr operation of the k MT/Hr.
seed house would make it possible to realize a profit selling at 170% of
grain price, and the Internal Rate of Return, 34%, is acceptable.
 

2. Conclusions
 

The preceeding projections indicate that only by selling seed
at prices around 190% of grain prices will a seed house operator realize
a reasonabie profit, except in the case of farmer operated seed houses.
If GON policy will be to keep seed prices low, it appears some sortof government subsidy will have to be provided the seed house operators,
whether private or the AIC. 
The amount of subsidy required is difficult
to establish at this time without a clearer idea of GON price policy.
A possible area of subsidization is the cost of transportatiou, which
 
can be quite high.
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IV. The Implementation Plan 

Since this project involves a large amount of conetruction as
well as seed production and the movement of agricultural inputs to
the rural areas ahead of both the monsoon and the planting season,
the design of the project performance network chart is rather

complicated.
 

Briefly, we expect the project to be approved in July 1978; then
it would be advertised and RTPs issued in early August. 
 The technical
proposals should be received in October and the contractor selected
in November and staff should be in place by January. 
Selection of
participants appropriate university by June of 1979 with the Masters
candidates put 
on line in 1979, 80 and 81. 
 Construction should start
as soon as 
possible with actual sites selected for the first year's
construction (Feb 1, 1979). 
 Selection and organization of the seed
growers should be started by April 15,1979. In-countrytraining
programs on seed production should be started by June or July, 1979
for seed analysts, inspectors, operators and others.
 

The implementation during the second to fifth year would largely
be a duplication of the first full year. 
 The CPI and the network

follow.
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cwuntky P'wojec't No; ftPoje.t TUite: 	 Ta-tv IK/
Nepal 	 367-0118 Seed Production and Input Storage 6/1. 78/ / Rigit A 

CKI DESCRIPIiON 
1078
 

1. 7/15 	Project approved; AID/W-USAID 18. 3/1 Local tfaining begins - Inspection 
2. 	8/1 Project advertised and RFT4 issued; and a*alysis; Contractor, GON
 

USAID . 19. 311 Construktion program started; CON
 
3. 8/15 	ProAg and PIO/T prepared; d0ONUSAID 4 Contrictor d
ad PO/Tnegtiaed/siged;GO' 	 4/5
4. /30Prog 	 20. First mhize seed-growers selected; GON,
 

USAID 	 Contractor
 
5. 10/15 Technical;Proposals received; CON, USAID, 21. 4/30 Seed equipment crdered; GON, Contractor
 

AID/W 22. 6/30 Seed production training started; GON
 
0. i0/15 	 Proposals evaluated; GON, 1AID, AID/U. Contrictor
 

7. 10/30 Potential contractor notiffedj GON, AID/W, 23. 7/31 Annual larticipant program prepared; GON,
 
USAID Contr*ctor
 

6. 11/10 	 Negotiations start between CON and Con- 24. 7/31 Ph.D. candidate ready to start program;
 

tractor; RIA, ACO and USAIIYobserve CON, qontractor, 

. 1/30 'Contract signed between GON, and Contractor; 25. 8/30 Social Science Research Plans; Contractor, 
CGON, Contractor, AID. GON . 

1. 1/30 Financing Arrangements completed; CON, 26. 9/30 Other participants depart; GON, Contractor. 
./0USAID, AID/W 	 27. 9/30 PCVs arrive; PC, Contractor.
 

197 	 28. 10/5 Annual O'onstruction program starts;
 

9 1/ 	 Contractor Team arrives; AIb CON and Contractjor, GON, USAID
 
Contractor 29. 10/3lAnnual rogram of work submitted; CON,
 

12. 1/15 	Long term and annual progrgn of work; Contrac or
 
Contractor, CON, USAID 30. 12/15 Annual Report submitted; Contractor, CON.
 

,
1 3. 	1/25 Participant program agreedl on; 1980 

Contractor, CON. 31. 1/15 Annual'commodity procurement initiated'
 75-'A~d a O,-


T7175 -'AhiiiY-ia6 p fiii{ftfiEt r- oii& ,
 

*Contractor, CON, USAID. 32. 2/1 Annual construction program agreed upon;
 

T .- c-mw ty procureetif~ ; 	 -.... nactr l
 

l . 1/30 	 Annual construction programiagreed upon, Contractor, GON; 
site, selected; Contractor, GON. 33. 3/15 Local training program started; Contractor,
 

16 3 1 -- s e ......... F ON r.. .. u l.. .. .
6- V reiru s; 	 .4/15 n. c
17. 3/1 PCV aining start~s; PC, Contractor, 34. 4/15 First annual seed school; contractor, CON..
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PPT FORM
 

CUO.t- ftojet No.- Pitoject TUite: 	 DatPe: K//~~~ta
Nepal 367-0118 Seed Production and Input Storage Project RevZ6Zon #> 

Coi VESCR0PTON.. 

i5. 4/30 Annual commodities ordered Contractor, 52. 12/5 
 Annuai Report submitted; Contractor, GOd.
 
CON.
 

36. 	 7/30 Annual participant program prepared; 1982
 
Contractor, CON.
 

37. 	 8/30 Social Science Research.Reliew and Plans; 53. 1/15 Annua commodities procurement planned;

Contractor, CON. 
 GONC Contractor.
 

38. 9/30 Participants depart; Contractor, CON. 
 54. 1/30 Annuat construction program agreed upon

39. 10/15 Annual construction program starts; 
 and'sites selected; GON, Contractor, 

Contractor, CON. j USAD.
 
40. 10/31 Annual program of work subititted; 55. 3/1 Local training planned for year; GON,"


Contractor, CON, USAID. 
 Contractor. 
 J
 
41. 	12/15 Annual Report submitted; Contractor, 56. 4/15 Third!annual seed school; GON, Cntractor0[


CON, USAID. 57. 4/30 
Commotities ordered;'GON, Contractor.
 
58. 7/30 Annual participant program Prep;


1981 
 GON Contractor.
 
59. 8/30 Social Scierce Research Review and Plan;
4j. 1/15 Commodity procurement initiated; 
 GON Contractor.
 

Contractor, GON. 
 60. 9/30 Partiqipants depart - last long term;
 
4?. 1/30 Annual construction program agreed upon 
 GGNi Contractor.
 
*and sites selected; Contractor, CON, 61. 9/30 PC fi ish assignment; PC, CON.
 

44. 3/1 Local Training program corn/prod; 	 62. 10/1 Annua4 construction program tarts;

Contractor, GON. 
 6 1 	 GON Contractor.
 

41. 4/15 Second annual seed school; Contractor,GON. 63. 10/31 Annual program of work submitted; CON,

46. 4/30 Annual commodities ordered;i Contractor, CON 
 Contractor,
 
47. 	 7/30 Annuai participant program prepared; 64. 12/15 Annual Report submitted; GON, Contractor,

Contractor, CON. -4 0 
48. 8/30 Social Science Research Review and Plans; 1983
 
49. 9/30 Participants depart - Last M.Sc. candidate; 65. 
 1/15 Last commodity prQcurement piInned; GOJ,
 

Contractor, GON. 	 Contractor.
 
50. 10/1 Annual construction program starts;
....... Oractor, GON. 	 66. 1/3O Plans completed to finish construction;
4/5Fut nulSe col ~ .. ..
 

51. 10/31 Annual Program of'work submitted; 	 67.4/15 Fourth annual eed school;. GON,Contractor.
 
Contractor, GON.' 
 68. 4/30 Last participaAts depar.for training
(short germ)i GON- Cptiratrr."'
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PPT FOM
 

6."PIec 
*Nepal 

64. 8/30 

No; fPojerz.tTt0e:367-0118 1 Seed Production annut 

Construction finished; GON, Contractor. 

Storg1 
7Project_./ iDt: 

OtvA~uinL A 

76. 

71. " 

72. " 

71. " 
74. 10/30 
7. 11/30 

Final Review of Social Sciphpe RFnsearch; 
GON, Contract--

All participants returned; PON, Contractot. 
All cou-nodities in country;!GON,
Contractor. 

US financed technicians returned to U.S.A. 
US financial contribution finished; USAID. 
Final Report submitted; Contractot, GON. 

I 

US*.participation finished -
Seed production system in operatiori.
Storage and distribution system functioning.
Private sector producing all but foundation seed. 
All but large seed houses under private 

management. I 

i S 
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V. Evaluation Arrangements for the Prolect:
 

It is expected that at least two and possibly three types of
 
evaluation will be conducted on this project:
 

A. RoutiLne Evaluations
 

These evaluaticns will be held annually,.usually in February
 
as mutually agreed by the contractor, the GON and USAID. The annual
 
reviews will include an evaluation of the following:
 

1. Construction: The construction program outlined in Section I,

D, 2., h, (3)and as visualized in Annex H will be reviewed and progress
 
against the entire scope of the project will be measured. Proposed sites
 
will be discussed, quality of construction, appropriateness of moisture
 
proofing and bird and rodent proofing and security will be checked.
 

2. Commodities: Commodity lists and procurement practices will
 
be reviewed for appropriateness and to insure that U.S. procurement
 
regulations are being observed, that labor intensive eqtipment is being
 
secured where ever possible and that procurement is bei..g done on a timely

and efficient basis. The equipment: must be such as can be managed and
 
operated by farmers, is easy to maintain and effective in processing the
 
seeds used in Nepal.
 

3. Participant Traininr: The one Ph.D. Candidate and two of the
 
M.Sc. candidates should be sent out of the country for training during

1979. All other M.Sc. candidates and all of the long term non-degree
 
participants should be sent for training during 1979, 1980 or 1981 to
 
insure that the trainees return prior to the completion of the project

In fact, it would be desirable for all long term trainees to be back on
 
the job at least one year before the completion of the project in late
 
1983. The short term trainees can be sent in any year but in 1983,
 
they should return early to be sure to be in-country prior to the first
 
of September of that year.
 

In addition to timing, suitability of training, capability of
 
training institution, job to be done n the trainee's return, appropriateness
 
of their educational background, availability of in-country training and
 
job performance should also be considered in evaluating the participant
 
program.
 

4. Advisors and Consultants: The ability of the contractor to
 
supply long term advisors and short term consultants should be evaluated
 
along with the ability of the MFAI to absorb the services offered. The
 
ability of the GON to supply counterparts to the consultants should also
 
be looked at in detail, both in terms of numbers of counterparts and in
 
terms of their ability to absorb the cn-the-job opportunities offered to
 
them. Fully half of the short term consultant's time should be used for
 
conducting training programs for Nepali employees of the AIC, D Agr, and
 
other organizations engaged in this project.
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5. Social Science Research: Funds are available to conduct
 
research on the social, economic and anthropological aspects of the
 
project. This research should be aimed at finding the constraints
 
to the usage of improved seed and what has to be dune to persuade
 
farmers to use the new varieties and the seeds produced under official
 
aid. supported programs. Included in this research should be such
 
topics as who makes decisions regarding the varieties and quality of
 
seeds to be used in the village or the farm or by the family? What
 
are the main determinants? How much affectdoes price have on seed
 
purchases. How does the farmer judge quality? How can far aer - seed
 
producers be organized to manage a seed business? How much of a margin
 
do they have to have in order tc produce seed successfully and many
 
others. Will farmers use seed not produced in their own vicinity?
 
Can a transportation system be made to move large quantities of seed
 
effectively in Nepal.
 

6. Seed Analysis and Standards Enforcement: One of the current
 
hindrances to the production and distribution of good seed is the
 
inability of the seed section of the Botany Division to travel about
 
the country to conduct field and seed house inspections and to deliver
 
analysis of seed samples expeditiously. The section should be able
 
to enforce the proposed labeling law and to help farmer-seed producers
 
with their production problems. Operaticn of equipment, drying, cleaning,
 
packaging, maintenance of germination, centrol of seed house pests and
 
other aspects of seed processing and production must be inspected.
 
Three regicnal labcratcries are to be constructed under this project
 
and a central laboratory is to be added to and partially re-equipped.
 

7. Seed Production: It is expected that two or three seed produc
tion groups will be functioning in the terai and many small cooperatives
 
or evenindividuals will be producing seed in the hills. Representative
 
sampes of these producers should be checked along with their produce
 
to assertain the quality of their merchandise, the attitude their
 
customers have toward them and their product and their ability to operate
 
a seed business.
 

The amount of seed available to the farmers of Nepal, its price,
 
its quality the varieties offered for sale as well as demand in the
 
various regions should all be considered when evaluating the efficiency
 
of the seed producers in responding to the demands of the farmers in
 
the area. Finally, it may be necessary to evaluate the government's
 
ability to subsidize the seed industry in order to keep prices low
 
enough that farmers will buy, the seed offered for sale.
 

3. In-country Traininx: The GON has discovered that training
 
within Nepal is much cheaper than sending technicians outside the
 
country for training at a foreign institution. Therefore, about half
 
of the short term consultant's time is to be devoted to training
 
activities. Balance between analysis, enforcement, extension, production
 
and other aspects of seed production should be checked for adequacy,
 
reasonableness and value to the industry and to the farmers of Nepal.
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9. Warehouse Operation: Regardless of the quality of the structures
in which seed ia stored, the management of the system can negate any possible
benefit stemming from the superior buildings. Failure to stack properly,
to ventilate the building when required, to maintain adequate records,
toprotect from moisture, incects, moulds, birds and rodents, and other
derelicticns of duty can cause 
seed and fertilizer to deteriorate very
rapidly. Evidences of poor management include the following essily
read signs: 
 (a) off odours, (b)dampness, (c)mixtures, (d)material
 on floor, (e)brck-n windows and ventilators (f)broken containers, (g)
damaged equipment (h) unlabeled material, (i) broken 
--:ipment (j)
signs of rodents; insects and birds etc. 
 Training programs should be
conducted for the operators of these "roti and the FIFO policy should
 
be observed
 

10. Maintenance: 
 One oi the surest in,'ications of the quality
of operation of a unit, regardless of whether it is 
a vehicle, a
building or a system, is the maintenance it receives. 
The equipment,
the buildings, the fertilizer, other supplies and even seed must all be
taken care of  or maintained. Without maintenance, losses are bound
to occur and costs to rise. 
 Inadequate lubrication, moisture, or loose
connections can all tause losses and depreciation in values. Torn bags,
loose bolts and belts,lost labels and many other signs will indicate poor
maintenance and poor control of the whole input supply system.
 

In aldition to the routine evaluations enumerated above, some
special attention will be paid to various aspects of the seed business

that would not respond to annual review. 
Acong these are the following

special concerns:
 

1. What special actions are necessary to encourage farmers to
take over the seed industry? 
 How much of a subsidy for private industry

is required?
 

2. How fast can the industry be shifted to the private sector?
 

3. What activities should be carried on to 
lead to a certified
 
seed system in about ten years.
 

4. How do farmers view "improved seed" after four years of the

project? Do they have confidence in their seed supply?
 

5. Is seed actually moving frm th3 large seed houses to other
 
parts of the terai and lower hills?
 

At the conclusion of the projeact, all aspects of the project's

activities will be evaluated and a report prepared on why it did or
 
did not accomplish its objectives.
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It is not anticipated that outside help would be required to
condco.Ct the evaluation except for representatives of the contractor and
the missionh AID/W backstop officers.
 

http:condco.Ct
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_______ aoures of Goal Achieveent: MEANS 	 .cOF VERIFICATIOSUT
 
Assuaption. for achievkw v
Seotowhich two proect ce"Iribate: apte:


1.Improved yarieeof the maize heotarage,used on50%of20)% 1. observation.MFAI recordsthe rice heotarage and 80%of 	
and visual 1..~ TatdedHMG mill budget feoii ~bi~ti rlTo achieve the national objeotives 	ofincreasing
iprovingaincome 	 nd ogram.distribution and 

the wheat hectarage,food grain production, 2. Imfproved AMA used on 10-15% 2. 11FAIraising the nutritAinr' status 	 and £I0 recordsofthe Nepalese people. 3. Goodof theseedlandofplantedappropriateto cereals. 2. 
3. LIC and MFAI records. 	 beb Fj

varieties available in 	
Ta AI. 

everyTo increase the produtvty ofNepAls cropping systems, Particularly ddOutlets 	 3. That Ai in adistricts.those used 4. Rising food consumition levels 	
establishes distributionon smali hlfarms, 	 4. Improved nutrition and decreasein hill areas. 	 4 That seed producers are oncm.agdin nutrition related diseases., to Produce seed5, Etenwion 	 an individuals andservice personnel

trained to assist inproduction and 
seed 5-	 Training records of MFAj. as associations, espeoially inuse. 	 hills.6. Seod productioor 	 s. Tat MG is idillng to placeandddirtrituAo	 responsibility for seed Inducitm6, Seed Production and distribu,tion Partially in hands ofprivate seotor. 6. 	 Records of Department of Agricul-

in hands of Private farmers and toturd and AI and Performance suIport such an effort.7, Small seed houses located in 	
of 6. That an effective demandproducers 	 for seeand cooperatives.mountainous areas. 	 il contiane to develop.7. MFAI & AIC Records.

8. Warehouses established n paths 	8. MFAI & AIG 
7. That mFAI & AIC personnel YlRecords. 

supervise seed production.of distribution. 
9. 	 Pept. of AgricultUre de]ivering 9-. HFAI & Crop coordinatorfoundation seed to Hill areas. Records. 
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P~te Tk&Nmw: Seed Preductien & Input St raae 367-01R PACE2
 
%IRRATIVE aA~ductio & ] I3JEqqV~qV£|IF E INDIATORS MEANS OF VERIFICATION NORTANT SUIdPTIO
 

Prowit Pupeee: 	 Ceadiins thmat will indicaet purpose has been Assumptimsw r ecbieviab soin :
 
achieved: End of protect utaus.
 

To assist the HFAI in establishing a 
labor intensive system ultimately 1. A seed production system has 1. On ground. 	 1. All of the above. 
based on private growers for produo- been established.
 
Imgo testing, prooessingp storing and 
distributing seed of the major food 2. Seed standards bstablIshed and 2. In place. 2. That pnachayats and cooperatives are 
crop& cheaply and effectively for the enforced for a comercially 	 willng to conduct/supervise seed 
mall farmers. sold seed. 	 produotion in isolated areas. 

3. Contracts for seed production 3. Samples available. 	 3. That MFAI and AIC can develop an
 
by farmers being drawn up and arrangemeat for jointly determining
 
enforced. red needs and promoting seed sales.
 

4. 	Farmers producing seed for 4.HFAI Records. 4. That farmers are willing to cooperate 
sale to neighbors, the govern- in seed production effort. 
mont or to cooperatives 
and panohayats. 

5. 	 Seed houses in operation 5.On ground inspection 5. That necessary seed and labeling laws 
processing farmer produced and/or regulations are passed. 
seed. 

6. All seed safely stored with 6.Visual Observation. 	 6. That price policies will be established
 
carry over seed in dehumidi- -to promote production and use of
 
fied atbosphere. improved seed.
 

7. Incroased crop yields. 7. FAI Records.
 

8. Seed testing system operable. 8. On ground inspection
 

9. Hand powered equipment used 9. FAI Records. 
in most locations. 



sopumm , 	 LOGICAL FRAWN VF_ _3Total U.S. Foodiq 
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NARRnatTWIE ,PI'JABy . t.y INICATORS MEARS OF VERIFICATM" UPOOTAT AS.WTN5PT 
0 el Ungws of Oi Fws1. Trained farmer groups capable of A. Aswqfts fm:&i II 	 wh,Seed production and diatributic A. Visual Observation
producing aeed. 	 1. All of above.
system established including: 
 2.
2. 	Seed processing plants set up in That suitable publicity is given
 

Pu cty Inputs.
TeraL and Hills 	 1. 1 large seed house (4 ton/hts(UNDP)

3. Seed cleaning and treating 	 . That adequate foundation seed Is
2.5 medium sized seed houses
 

machines moved to remote hills 
 (2 to 3 tons per hour).(GAi 
 current with release. of variety 
4. 	Model seed contracts developed 3. Upto 40 seed cleaners in for production.
mini 	sized installations 

5. Trained production and processing 	 4. That existing seed houses and
(.25 	ton per hour) mostly
staff, 	 equipment are incorporated in
hand 	operated.
B. Storage -
 Capacity B. 	 eqipet r
controlled 	 MEAI Records
oFerillzer 
 project.


1. 4 medium 5. That staff is made available and 
trained. 

7. 	Distribution system and staff 
 warehouses 1,000 3.400 
 t eain g a t
 

8. 	Seed laboratories established to 
 2. 25 small 
 developed.
assist aeed producers and warehouse warehouses 1.250 2500d
 
operators manage their operations Total 2,250 
 5,900
and 	to control quality C. Infrastructure and staff in pla
9. 	Seed packaging system developed C. tAI Records
ir n e C tEAI Record.
 

10. 	 Seed Research conducted to improve D. Seed production increasing 15%
 
keeping quality


11. 	 per year during life of projecl
workable and fair system developed 
 E. 	One central and four Regional K. tEAl Records
for 	paying seed premiums 
 eed 	testing laboratories in 
 F. 	ItEAI& AIC Records
12. 	 Seed preservation unit for genetic 
 operation

stock preservation 
 F. 	Contract format developed 
 .. 	 Visual observation 

C. 	Improved packaging and storage
 
system developed 
 H. 	WAI RECORDS
 

H. 	Seed supplied through local 
 I. 	 MFAI records 
Sajhas or other outlets
 

I. 	Cold storage vault in operatio
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Seed Productien & Input Storage, 367-0118 	 DoateP w 6J78 

ARRATIVE-LLJ '. (- W" ivE-LY 	 MEANS OF VERIFICATIH WMOTAT ASSITIMUdEa VulIFIA.E IDICATO2S 
s - -_oImnme 	 Asuompom Sw pmvwk -wmoTrgo (Typea d Qumtvt)

1. 	U.. . Advisors - long term HFAI Records I. All of the above 
Seed Production 60 PM USAID and contractor records 

A. Advisory Assistance - Lonr Term (Dec. 78-Nov.83) 	 2. ThatXindividual consultants are 
accepted by HMG
 

1 - Seed produption specialist Seed Processing
 
I - Seed processing specialist Storage and Logistics 24 PM 3. That a suitable contractor is
 

(Mar 79 - Feb 81) willing to accept the project as 
Short term Short term - 20 pm a technical assistance activity. 

Seed Production B. Participant training starts: 4 That HMG akes inputs available 
Seed processin, - FY on time 
Seed storage 79 *80 ,81 82 83+ 
Seed protection Ph.D. 1 .-- 5. That HW supplies land and 

M.Sc. 2 4 2 -	 counterparts 
B. Participant Training Long term
 

N/A 2 3 3 - 6. That PC can recruit suitable 
Advanced degree Short term volunteers 
Non-academic long term N/A 4 4 4 4 4 
Non-academic short term 

C. Commodities:
 
Ok Commodities 40 seed cleaners & treaters
 

3 air conditioner*- dehumidif er
 
Seed processing equipment sets for seed houses and
 
Air conditioning or genetic seed store

dehumidification equipment z driers for seed houses
 
structural components of seed .2 dehumidified & air conditio ed
 
houses and storage buildings rooms for warehouses
 
*4iich are not available in Equipment for Storage Bldg.
 
country Laboratory equipment for
 

seed analysis
 
D. 	Construction
 

Seed houses D. 'Construction
 
Scorage buildings 4 large storage complexes
 
Laboratories 23 small storage building
 

25 mini (two room) seed houses
 
E. 	Peace Corps 3 Seed laboratories - Regional
 

I Seed laboratory Central 

6 Volunteers
 
E. P.C. Volunteers - 6 for 2 yrs.
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NARRATIVE . S1A ,W- . _ECTIVEALY' VERIFIABLE IDICATGRS 

Im.og: Implmalekio Twse (Two and Qumtty) 

MEANS OF VERiFICATION 
DAeM4w 

MTANT .NIM1O1"" 
Asoqiema rmpmAddb b"M 

(W'OO equivalent 

Incremental Staff 

Counterpart personnel 
Equipment/materials 

supevision/maintenance 
Construction supervisior/ 

maintenance 

.64 

38 

316 

Construction materials and 
cofitingency 451 

Equipment and materials 267 

Contractor-support 100 

Participant trainees' costs 65 

Land 67 

Training in-country & research 30 

Total estimated 1,398 



Annex B
 

STATUTGRY CHECKLIST 

1. 	 Country Checklist 

A country Checklist for FY 1973 presented in the project paperwas 
for project number 367-0123 entitled Radio Education Teacher Trainins. No
changes 	or modifications of information provided therein are required for 
this 	project.
 

II. 	 Project Checklist
 

A. GENEIIAL CRITERIA FOR PROJECT 

1. App. 	 Unnumberd: FAA Sec. v53(b)
(a) Describe ho Co mittees on 

Appropriations of Senate and House 

have 	been or will be notified 

concerning the project; (b) is
 
assistance within (Operational

Year Budget) country or interna
 
tional organization allocation
 
reported to congress (or not more
 
than $1 million over that
 
figure plus 107.)? 


2. FAA 	Sec. 611 (a) (1). Prior to
 
obligation in 
excess of $100,000, 

will there be (a)engineering, 

financial, and other plans 

necessary to carry out the 

assistance a and (b)a reasonably

firm estimate of the cost to the
 
U.S. of 	the assistance? 


3. 	FAA Sec. 611 (a)(2). If further 

legislative action is required

within recipient country, what is 
basis for reasonable expectation 

that such action will be completed 

in time to permit orderly accomplish
ment of 	purpose of the assistance?
 

4. 	FAA Sec. 611(b); Ap. Sec. 101. If 
for water or water-related land 
resource construction, has project 
met the standards and criteria as 
per memorandum of the president 
dated Sept. 5, 1973 (replace

Memorandum of May 15, 1962; See
 

(a) Project was included in FY 197'
 
ABS and FY 1979 Congressional
 
Presentation.
 

(b)Yes.
 

(a) Technical and economic analyses
 
were conducted by Mississippi
 
State University IADS and other
 
contractors.
 

(b) 	Yes.
 

(a) A labeling law is under tbnsidera
tion by the CON cabinet. Label
ing regulations have been
 
introduced and are beginning to
 
be enforced.
 

Not applicable.
 

Feb. Register, Vol 38, No. 174
 
Part III, Sept. 10, 1973)?
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5. 	 FA Sec. 611 (e). If project is Project includes a construction
 
capital assistance (e.g., con- component stiated at ever 1.4 
struction), and all U.S. million dollars. 
assistance for it will exceed $1 The Mission Director 
million, has Mission Director has certified host country 
certified the country's capability ability to effectively maintain 
effectively to maintain. and utilize and utilize the project. 
the 	project?
 

6. 	FAA Sec. 209,619. Is project susceptible
 
of execution as part of regional or
 
multilateral project? If so why is
 
project not so executed? Information
 
and conclusion whether assistance will
 
encourage regional development pro
grams. If assistance is for newly
 
independent country, is it furnished
 
through multilateral organizations
 
or plans to the maximum extent 
appropriate? 	 No.
 

7. 	 FAA Sec. 601(a); (and Sec.201(f) for (a) Import of project equipment
development loans). Information and and possible vegetable seed 
conclusions whether project will exports in the longer-term 
encourage efforts of the country to will make a modest contribution 
(a) increase the flwo of international to international trade.
 
trade; (b) foster private initiative
 
and competition; (c) encourage develop- (b) Competitive private sector 
ment and use of cooperatives, credit seed production and storage 
unions, and savings and loan associa- input operations should
 
tions; (d) discourage monopolistic result from the project.
 
practices; (e) improve technical
 
efficiency of industry, agriiulture (c) Use of cooperatives will be 
and commerce; and (f) strengthen increased and strengthened
free labor unions. In areas where project opera

tions are set up. Savings 
will be increased through 
Cooperative and Agricultural 
Development Bank Programs. 

(d) 	Wide dispersion of numerous
 
privately or cooperatively
 
owned seed plants geared 
predominantly to local needs 
will 	effectively tend to counter 
any 	monopolistic practices.
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(e) Production, processing, and 
distribution of higher 
quality and better adapted

mead and. other inputs in 
areas where they were not
 
previously available and 
upgraded operations in 
other areas should result 
in improved agricultural 
efficiency higher rural
 
incomes and a modestly 
improved commercial 
atmosphere. 

() Wo discernible effect. 
8. FAA Sec. 601 (b). Informat ion and 
 No discernible impact at present
conclusion on how p-roject will 
 on US private trade and investencourage U.S. private trade and 


investment abroad and encourage 	
ment, but US contractor wll
 
be employed to -naRe the
private U.S. participation in 
 project and some comodities
foreign assistance programs

(including use of private trade 	
will be imported from the 
U.S. Eventually, a U.S. seed
channels and the services of U.S. 
 firm may be able to develop
private enterprise), 
 a working relationshtp with
 
a local firm to export vegetable
 
seed to other places in Asia.
 

9. FAA Sec. 612(b): Sec. 636(h). 
Describe 
 US/GOf agreements contain
steps taken to assure that, to the 
 provisions which assure use of
aiamm extent possible, the country GON currencies and US-ownedis contributing local currencies to foreign currencies for projectmeet the cost of contractual and other 
 support costs to the maximum
services, and foreign currencies owned 
 extent practicable.

by the U.S. are utilized to meet the
 
cost of contractual and other services.
 

10. FAA Sec. 612(d). Does the U.S. own
 
excess foreign currency and, if so,
what arrangements 
 have been made for itsrelease? 


No. 

B. FUNnT G ITERIAFOR PROJECT 

1. Development AssistancePreect Criteria 
a. 
FAA Sec. 102(c); Sec.111: Sec. 201a (a) Availability of improved
 
Extent to which activity will (a) 	 seed and other agricultural

effectively involve the poor in 	

inputs at law prices and 
establishment of andevelopment, by extending access to 	

improved 
economy 	 seed production and storageat local level increasing input capability inlabor-intensive 	 theproduction, spreading rural areas should permit 



the rural poor to increase agri
culture output and allow a modest 
entry to a more monetized economy

through seed sales, increased labor 
utilization related to production

processing and storage of the 
improved seeds and other inputs 
as well as increased production

resulting from the use of these 
inputs.
 

(b)Cooperatives will be one.of the
 
primary vehicles used to transmit
and institutionalize the improved 
technology provided by this project

and to distribute seed and fertilizer
 
to people in their commnities.
 

b. FAA Sec. 103, 103A. 104, 105, 106,
107. Is assistance being m@de

available: (include only applicable 
paragraph e.g., a, b, etc. 
-- which
 
corresponds to source of funds used.
 
If
more than one fund source is
 
used for project, include relevant
 
paragraph for each fund source.)
 

(1)103 for agriculture, rural 
 (1) 103 for Agriculture, rural developdevelopment or nutrition; if 
 ment and nutrition. Availability
so, extent towwhich activity is 
 and use of improved seed shouldspecifically designed to increase 
 result directly in increasedproductivity and income of rural agricultural productivity andpoor; 103A if for agricultural 	 higher nutritional standards forresearch, is full account taken the rural poor and should enhanceof needs of small farmers; 	 income opportunities through 
saleable food surpluses, produc
tion of seed for sale, or employ
ment in construction, maintenance
 
and operation of the seed plants
 
and storage units themselves.
 

c. FAA Sec.ll0sa) Sec. 208 (e). Is the 
 Although Nepal isclassified as
recipient country willing to contribute 
 an rIwC, the value of the combinedfunds to the project, and inwhat 
 host country contribution to the
manner has or will it provide assurances project(9% in foreign exchangethat it ill provide at least 25% of and 19% in local currency) willthe costs of the program, project, or exceed 25%.
 
activity with respect to which the
 
assistance is to be furnished (or

has the latter cost-sharing require
ment been vaived for a "relatively
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least-developed"country)? 


d. 	FAA Sec. 110(b). 
 Will grant capital
assistance be disbursed for project 

over more than 3 years? If so, has 

Justification satisfactory to 

Congress been made, and efforts 

for 	other financing? 

Yes. Justificatio 
has
 
been provided in the PID (FT 78
 
ABS) and in the PRP (12/17/76)

and Mepal is relatively least
 
developed.
 

e. 	 FAA Sec. 207: Sec. 113. Extent to The project is aimed directly atwlhich assistance reflects appropriate stabilizing the country's long
emphasis on; (1) encouraging develop-
 term agricultural production and
ment of democratic, economic, political, providing the base, not Just forand social institutions; (2) self-help

in meeting the country's food needs;

(3) improving availability of trained 

worker power in the country; (4) 

programs designed to meet the country's

health need (5) other important areas 

of econemic,political, and social 

development, including industry; free 

labor unions, cooperatives, and

voluntary Agencies; transportation

and communication; planning and 

public administration; urban develop-

ment, and modernization of existing

laws; or (6) integrating women into 

the 	recopent country's national
 
economy. 

f. 	 FAA Sec. 231 (b). Describe extent 

to which program recognizes the 

particular needs, desires, and 

capacities of the people of the 

country; utilizes the country's

intellectual resources to encourage 
institutional development; and 
supports civic education and train
ing 	insakills required for 	effective 
participation in government and
 
political processes essential to
 
self-government.
 

g. 	FAASec. 201 ) (2) -(4) and - (6)
Sec. 201 (e): Sec. 211(a) (1)-(3)
and - (,). Does the activity give 
reasonable promise of contributing 

to the development: of economic 

resources, or to the increase of 

productive capacities and self-

sustaining economic growth; 
or 


o of educational or other institutions 

consistent gross production
 
increases, but more particularly

increases in remote and isolated
 
traditionally food deficit hill
 
areas. 
A small but widely dis
persed and critically important
 
seed and storage input into the
 
commercial sector should provide

multiple economic and social
 
benefits to a significant percentage

of the rural population during

the life of the project as well as
 
later to a continually growing

percentage of the rural people.
 

Efforts to build and sustain a
 
seed supply and storage input
 
sector, eventually to be privately

owned, meets vital agricultural
 
and economic 'felt needs' of the
 
vast majority of Nepal's rural
 
population.
 

The 	project is designed to improve

agricultural sector resource use
 
and to contribute substaIntially 
to long term agricultural needs. 
It is a logical follow-on to 
durrent effort3 to develop and
 
test improved food grain varieties
 
and promote better farming systems
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directed toward social progress? is as developed in the US-sponsoredit related to and consistent with Integrated Cereals Project (367other development activities, and 0114). The project paper presentswlll it contribute to realizable the findings of economic andlong-range objectives? And does technical soundness studiesproject paper provide information conducted for this project.and conclusion on an activity's
economic and technical soundness? 

h. FAA Sec. 201(b) (6): Sec. 211 (a) No discernible effects. 

Information and conclusion on possible 
effects of the assistance on US
 
economy, with special reference to
 
areas of substantial labor surplus,
and extent to which U.S. conmodities
 
and assistance are furnished 
in a 
manner consistent with improving or 
safeguarding the U.S. balance-of
payments position.
 

III. Standard Item Checklist 

All items on this list and other relevant questions
have been considered. tTo specific items nc: special
discussion for purposes of this project.
 



Annex C
 

Nepal - Seed Production and Input Storage Prolect
 
Certification Pursuant to Section 611 (e) of the
 
Foreign Assistance Act of 1961, as amended
 

I, Samuel H. Butterfield, principal officer of the Agency for
 
International Development in Nepal, having taken into account, among
 
other things, the capacity of the Government of Nepal and its
 
agencies to properly utilize the commodities being imported under
 
this Grant, its ability to use the technical assistance and training
 
ns well as to construct, use and maintain the buildings to be funded,
 
do hereby certify that in my judgement, Nepal has both the financial
 
and human resource capability to utilize effectively the inputs for
 
this Seed Production and Input Storage Project.
 

This judgement is based partly on the fact that the Government of
 
Nepal is using effectively the resources nade available to it for
 
technical assistance, training, cormodities and construction under an
 
ongoing agricultural project; is maintaining the research and storage
 
buildings and equipment supplied under previous projects and is using
 
the people trained in the positions for which trained or in superior
 
positions.
 

It is also based in part upon the analyses as datailed in the project
 
paper.
 

Samuel H. Buti ield 
USAID/Nepal
 

May 18, 1978
 

Date
 



Annex E 

LEGAL REQUIREMEN~TS AND WAIVRS 

I A Section 611 (e) certification is included in this ipaper as
Amiex C. 

II Four waivers are requested as follows: 

1. _Life-of- Proct Waiver 

A life-of-project waiver is requested to extend the project fromthree ye-rs to five years to permit adequate time for full and proper
utilization of cnpital .'nputs to construct and equip the 31 seed houses,
36 warehouse complexes aad 3 laboratories programed. 
The Job of constructing and equipping will be difficult cnd time consuming, the more so since
most of the units will be located !- hill areas not easily accessible and
where skilled labor ma, !'.ve to be brought in. 
Estimated total cost of the
construction component of the project is $3,698,000. 
Estimated total for
commodities and equipment is $2,108,000.
 

2. Vehicle Source and Origin Wiver
 

The project calls for ten jeeps and twelve trail bikes to support
field operations of the Agricultural Inputs Corporation and the Botany
Section of the Department of Agriculture. 
Plans are to purchase ten
diesel jeeps from India and twelve Honda trail bikes from Japan. 
The
predominant areas of use for these vehicles are remote sections of Nepal
where neither the expertise nor the spare parts and tools needed to
maintain and repair American vehiclcs are available. Additionally, Mission
believes that lightweight trail bikes needed for the rough, steep trails
of Nepal are not available from US sources, 
a requirement set forth in
Handbook 15, 
Chapter 2, Section 7a(2). 
 Section 2A7a(4) on price
differential considerations may also apply since purchase of all jeeps and
bikes from Indian and Japan wi 
result in an estimated saving of
$66,000 (38.8 percent) from the $170,000 estimated needed for US purchase.
Further considerations are long lead time for delivery of US vehicles,
superior fueld conservation of diesel engines, norn-availability of
gasoline in more remote areas 
of Nepal, economy of diesel operations
(operating costs of diesel in Nepal are abaut one-fcurth per mile thoseof gasoline engines), and, for the Honda trail bikes, a low speed transfercase which permits safe use at low speeds while maintaining high pulling
power, an important feature for load management in Nepal's mountainous
 
terrain.
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3. Source and Origin Waiver for Equipment and Commodities
 

Because of its land-locked status, transit limitations imposed by
Indinn market conditions and bilateral agreements with India, and the lonG
and uneven lags in deliveries from the US, 
it is believed necessary to
purchase nearly all construction materials locally or from India and
most equipment for the seed houses, warehouses and laboratories from
India. 
Some equipment will be purchased from the US, but a waiver is

requested to permit large equipment and conodity purchases from India

and other 941 counties, as necessary. Estimated total value 
of
equipment and co xodity purchases is $1,938,000 (excluding vehicles).
 

4. Origin of Technical Assistance Waiver
 

The contractoz for this project will be American. 
This waiver is
requested to allo%? the contractor to hira, when necessary, non-,mercan
contract team members and/or consultants from 941 countries as well as 
to
sub-contract with bona-fide international organizations. 
The contract
with the contractor will include provisions ior prior approval by AID of

such hires and sub-contracts.
 



Annex F
 

PID Approval Messege
 

Relevant parts of the message follow:
 

"1901437 AUG 76
 
FM SECSTTE WASHDC
 
TO AtEMBASSY KATHMANDU 0247
 
BT
 
UNCLAS STATE 20612
 
AIDAC
 
E.O. 11652: N/A 
TAGS:
 

SUBJECT: FY 7 PROJECT PIDS
 

SUMMARY: ASIA Project Advisory Committee approved PIDS for suspension

bridges, Seed Production and Input Storage, and consulting services on
 
July 16, 1976. Mission should prepare PRPS responsive to committee
 
concerns note below. Potential for participation by women is common
 
interest for all projects and should also re addressed in PRPS per final
 
para below." 

"2. Seed Production and Input Storage:
 

(A) APAC expressed Major concerns regarding the timing of the project

both for preparation of PRP this fall and actual project implementation in
 
FY 78. The committee noted that project design will depend on (1) experi
ence gained through the integrated cereals project and in the use of equip
ment only recently ordered: (2) the results of a pilot project which will
 
only be completed in FY 78, 
and (3) the results of additional further
 
studies yet to be undertaken. The committee also wondered whether
 
sufficient information was either in hand or could be developed on which
 
to prepare a meaningful PRP. Despite these reservations the committee agreed

the Mission could develop PRP, but this PR? should demonstrate how the
 
project can be ready for implementation as scheduled. Alternatively
 
Mission wish to defer this project until FY 79.
 

(B) The PRP should describe the beneficiaries of the project in some
 
detail. The committee noted that hill far.crs 
are identified as
 
particular beneficiaries of the project. This highly desireable in view
 
their mandate relationship and should be described in PRP. 
If however,

the hill tribes will not in fact be beneficiaries the clause relating to
 
them should be dropped from the purpose.
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(C) The PRP should contain realistic cost estimates. It was noted
 
that depending on the type of storage envisioned, this alone could require
 
a high percentage of the funds projected for the project.
 

(D) The IID was not clear on reason for or nature of the additional
 
studies noted as necessary in part II of the PID or on the problems to
 
be addressed by IADS as noted in Part III. If this technical assistance
 
is necessary to prepare the PRP and is to be funded with project
 
development and support funds the Mission should iprovide AID/W ASAP
 
PIO/Ts for the assistance required. PID indicates all technical inputs
 
to PRP will be provided through HMG contract with lIADS. Please confirm.
 
The PrU should identify additional assistance necessary to prepare the PP.
 

....AID/W believes Mission better able to prepare those parts of the
 
PRP dealing with cultural and social impact, financial and economic
 
analysis etc, than AID/W through TDY help. Assistance necessary in the
 
area of environmental impact will be provided by AID/W if necessary on the
 
basis of the PRP which should outline environmental considerations (which
 
will be subject of Septel) and provide a recommendation for assistance
 
in this area."
 

"4. Women in development: As Mission is aware, PrP and PP for each
 
activity should, in discussing beneficiary groups, note the present state
 
of knowledge, and predicted level and degree to which rural poor women
 
will be affected by and/or have direct participation in project activity.
 
At project design stage, would wish have criteria for evaluating these
 
projects as they impact on women. AID/W is prepared to participate thrugh
 
TDY assistance in investigating potential role of women in these projects,
 
and in the design of the projects to the e:-tent relevant, if Mission
 
requests such assistance."
 

COMMENT:
 
Most of the comments raised in this message were answered in the PIRP
 
which was submitted to AID/W in December, 1976 and coisidered by APAC in
 
January 1977. At that time additional questions were raised for the
 
APAC meeting. We believe that all of the questions raised in the PID
 
approval message and those considered by AP C are further considered and
 
a response given to them in this P.P.
 



Annex G
 

SOCIAL SCIENCE RESEARCH COMMC3IENT
 

Purpose:
 

As discussed in the PP, the purpose of this component is to increase 
the effectiveness of the Seed Production and Input Storage (SPIS)
 
project in raising the productivity of small Nepalese farmers through
 
investigative and adaptive social science research. This research would
 
be aimed at increasing the project's social feasibility and spread of
 
benefits to the rural poor. The research will examine socio-economic
 
dimensions of present systems of seed production, processing, storing

and distribution (traditional and modern, private and public) as well
 
as monitor the implementation of project inputs in order to identify
 
problems more clearly and to reconend solutions so that the rural poor
 
can receive and sustain the benefits of the project more successfullyb
 

Rationale:
 

A number of the potential constraints to project success identified
 
in this paper relate to issues of socio-economic feasibility. These
 
include, but are not limited to, the problems of farmer acceptance of
 
higher yielding seed varieties, the interface between government institu
tions and farmers, the organization of local cooperative and private
 
seed enterprises, the mechanisms for increasing the distribution of
 
seed to poorer and more remote farmers, the coordination of necessary
 
inputs, and the contractual arrangements involved. If these constraints
 
are going to be effectively overcome, their dimensions must be thoroughly
 
investigated through problem-solving research rideU at developing more
 
socially and economically acceptable strategies.
 

Main Tasks:
 

Since this research will be closell coordinated-with other on-going 
research (such as the farming systems s,:udy being conducted by ICP and 
the status of women study being conductad by CED/JAID and will utilize 
the results available from this and other research (such as the socio
logical study of agricultural innovation conducted by Ms. J. Ashby of 
Cornell University), its exact design cannot be specified at this point. 
However, it is anticipated that the main research tasks will be as 

0
follows: 


A. Conduct research on present orGanization and approaches used by

public sector/government sponsored institutions in the production and
 
distribution of seed with particular regard to their effectiveness,
 
degree of local participation and social soundness.
 

B. Conduct research on private institutions presently involved in
 
seed production and distribution with regard to their general effectiveness, 
organizational and financial structure and social soundness. 
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C. 
Carryout case studies on 1) existing systems of seed production,

storage and distribution used by Nepali farmers and 2) representative

traditional co-operative group institutions and village level private
enterprises which could serve as vehicles or models for seed production

and distribution. 
The latter (2)might include: water distribution
 
systems, labor exchange systems, local village grain mills, privately

owned and rented threshers, irrigation pumrs, bullocks, cane presses,
 
etc.
 

D. 
Monitor small scale mini seed production and distribution systems

implemented by the project in order to identify and investigate problem
 
areas encountered.-


E. 
 On the basis of the research findings of A through D above, develop

possible modifications and new approaches to implementing more successful
and self-sustaining systems of seed production and distribution among

the Nepalese farmers,
 

SRecific Tasks (Detailed Descr~tion of Above)
 

A. Conduct research on the system of seed production and distribution

presently used by public-sector institutions to determine how responsibilities for various aspects of the process are distributed and coordinated among the involved institutions and to make preliminary

suggestions as to how the system could be made more efficient and

responsive to the farmers, Specifically this research would involve:
 

1. Investigation of the interface between AIC and the farmers.
Through examination of the many component parts of the present seed
production and distribution system (i.e. demand estimation and setting

of production targets, recruitment of farmer-growers, contracts used,
profit margin allowed, farmer supervision, seed testing, liftment and
transportation, packaging, storage, payment of premium and fin;zl distribution of improved high yielding varieties seed through sajhas, AIC outlets

such as Bil Bhandar.) 
an attempt will be made to evaluate the effectiveness of the system, locate its social and managerial constraints and to
record recommendations from both AIC officials oand farmers for improving
it. Recommendations of previous researchers such as the M.S.U. 
Seed
Program Consultants in 1974, Dr. D. P. Singh (IBRD Report) in 1975, IADS
Seed Team Consultlants in 1976, 
 for possible improvements of AIC will
also be reviewed. Research should be carried out not only in Kathmandu

valley but in Hetaura and if possible with some of the seed growers
near Birgunj who participated in the successful seed production scheme
 
supervised by Dr, Bauman of UNDP.
 

2. Examination of the role of government cooperatives (Sajha)
and the Agricultural Development Bank in the present seed production system
with particular attention to the interface between these institutions
 
and the farmers.
 



-3
3. Examination of the Agriculture Department's ExtensionDivision at the district and local level to determine some of the social
and managerial constraints which limit the effectiveness of JTs and
JTAs as agricultural extension agents 
- particularly with regard to
their role in the present seed -ultiplication program. 
Attention will
be given to (a)the problem of coordination between JTAs, AIC personnel,
and SaJha managers in the seed production and distribution process, as
wall as, 
(b) the problem of how these government servants might be mademore responsive and accountable to the farmers. 
4. Examine the seed production system operating the Gandaki projectas an alternate model for the organization of a 
public sector seed
industry.
 

B. 
 Conduct research by means of case studies on two/three private seed
production and distribution systems with regard to their effectiveness,
constraints and social soundness. 
Case studies could be conducted
 
on:
 

1. Ratna Feed Private Limited, Kathmandu,2. Annapurna Seed Company in Asantole,3. Kisan Bij Bhandar in Bhotahity,
4. G. M. Enterprises (Post Box 155, 25 Tripureswar, Kathmandu -2),5. Mr. Dal Bahadur Khadka who runs an unnamed vegetable and flowerseed business located in Baneswar (on the left at the
b-ginning of the hill after crossing the Dhobi Khcla bridge

on the road to Pasupati),
6. A Jyapu farmer who runs a small seed vending business on the
street between Ratna Park and Asantole,
7. Rupki Kishore Lacoul who runs a fairly large wheat seed businessin Hati Amwa in the Terai near Bhairawa,8. Other farmers or groups of farmers encountered during course of
research who engage in production of food grain seed as a
private enterprise.
 

C. 
 Carry out case studies on 1) existing systems of seed production,
storage and distribution used by Nepali farmers and 2) representative
traditional co-operative group institutions and village level private
enterprises which could serve as vehicles or models for seed production
and distribution. Specific tasks would include:
 
1. Examination of literature on traditional co-operative group
enterprises (like, Thakali Dhikur, Gurung 1od2 gha, 
parma laborexchange, etc.) in Nepal.
 



2. Near the site of the scheduled seed processing plant in the Far
 
West and in selected sites acheduled for location of mini seed processing

and storage units, conduct case studies on: a) existing systems of seed
 
production, storage and distributions b) traditional co-operative group

institutions; c) local agriculturally related private enterprise such
 
as village grain mills, privately owned and rented threshers, pumps,

bullocks, cane presses, etc.
 

D. Carry out case studies ranging over at least one full agricultural
 
year in 3 to 4 communities where the project has established its initial
 
small scala mini-seed production systems. These sites would also become
 
the locus of studies mentioned in A and C above. 
In other words whenever
 
AIC, Sajha, ADB or Ag. Extension Services are involved in the implementa
tion scheme, their functions and constraints could be studied within the
 
frame work of the on going seed production system. Likewise existing

systems of seed production, storage & distribution as well as traditional
 
co-operative group institutions mentioned in C could also be studied
 
first hand if they are found at chosen sites of long term monitoring
 
study. Major objectives of the monitoring study would be:
 

1. To ascertain the relationship between the local Lommnity and
 
those who are implementing the seed production scheme. If possible certain
 
sites could use locally chosen and locally accountable managers to
 
provide a comparison with sites where "outside" officials have been
 
brought in to do the job.
 

2. Find out who is using and who is producing the nw seeds (i.e. what
 
socio-economic stratic they come from) and if certain groups are not
 
participating what are the obstacles to their involvement in the system.

(i.e. no perceived need; fear of risk involved; not enough profit; lack
 
of access etc.). 
 This aspect of the case studies will involve the
 
fundamental questions about response to agricultural innovation and
 
the factors which influence decision making at the individual, family

and community level. It is anticipated that women, as those who
 
traditionally manage seed production and storage in most communities,

will need to be involved if these small scale mini seed production

schemes are to be effective and locally accepted.
 

Methodolopy
 

In order to collect the kind of information specified above, a
 
number of research techniques will need to be employed. While some of
 
the research can be conducted in Kathmandu, most of the information
 
will have to be gathered from outlying offices and the bulk of the
 
research will be conducted in three or four selected field sites where
 
mini-seed processing units are being installed. It is crucial that
 
the research be closely coordinated with the ICP project and incorporate

the expertise of the Seed Management Specialist. The primary research
 
methods to be employed are:
 



Outside of Field Sites
 

1. Interviews with concerned government officials and extension
 

agents, private seed enterprise personnel and farmers outside of the study
 

areas who are participating in the private seed industry.
 

2. Review of relevant literature, government documarts, and recent
 

agricultural statistics regarding seed collection, storage, and dis

tribution as well as the sale of other agricultral inputs.
 

3. Field visits to AIC offices, Sajhas Co-operatives, ADB offices,
 
etc.
 

At field sites
 

1. Macro-level census and household economic survey of villages
 
around field sites. In this survey special attention should be paid to
 
seed production, procurement, and storage systems so that they can be
 
correlated with other factors such as land-holdings, ethnic affiliation,
 
distance from inputs supply office, seed prices, etc.
 

2. In-depth study of various types of households selected on the
 
basis of the general survey. This study would continue over a whole
 
agricultural year and would be the primary basis for obtaining informa
tion on farmer attitudes and practices regarding seeds, patterns of
 
interaction with extension agents, constraints to change, beneficiaries,
 
traditional forms of cooperation, etc.
 

3. In-depth study of public and private institutional mechanisms for
 
seed production, collection, storage and distribution, in order to
 
identify and investigate problem areas and recommend solutions.
 

In both (2) and (3) above, participant observation, survey research
 

and structured interviews would be among the methods employed.
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Plans for Seed Houses Waehou. es and Laboratories
 

Attached are plans for each type of unit 
to be constructed under this 
project. Of course, natural physical features of the terrain and the needs
 
of the local community will determine 
 the exact a=angement for each type of 

structure. 

It should be remembered that these structures will be financed using 

the fixed amount reimbursement method (FA) which demands that detailed site
 
specific plans be prepared for each structure. These are then approved by 
USAID before construction can begin or an advance be authorized. 
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(At least 25 to be built in the Hll Area) 
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MEDIUM4 WAR']IOUSE MODEL 
This building would be essentially the snme size and shape as the other tvo buildings in 
the complex except that the Fertilizer builading would have no room divisions and the 

Seed building would have two rooms, if partly dehumidified. 
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Central Seed daboratorv
This Laboratory building is to be built 
at the Central Research Station at
 
Khumultar. 
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Note: 

REGIONAL SEED LABORATORIES 
( Three .o be conrtructed) 

These buldlings may be built either as independent buildings or as 
additions to existing GON office/laboratory structures. 
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Eonomiic Analysa,
 

I. Background 

This section projects Nepal's apoarani demand for improved seed of

paddy, wheat and maize, and compares projected demand with available
 
and incremental seed processing capacity. Also analyzed are the 
comparative costs implicit in two ways of meeting hill/hLgh hill projected
improved seed demand, the social returns from 
incremental seed processing
capacity, and scattered datum on effective demaad for improved seed of 
paddy, wheat and maize. 

There is no question that processing and dissemination of improved

seed is desirable. Generally speaking, improved processing and drying of
 
seed will maintain the quality of seed for longer than the normal 3 or 4
 
growing seasons experienced by farmers before the quality of their
 
(home produced) seed begins to deteriorate noticeably. Improved process
ing and drying of seed will reduce moisture content (reducing the 
probability of fungus attacks and making seed much easier to store for
 
long periods), remove impurities (weed seed, insects and insect larvae),

help to maintain genetic quality (by rejecting misshapen seeds and seeds
 
of most undesired species), facilitate more rapid planting (by mechanical
 
means, through selecting seeds of near uniform shape), improve germination
 
rates (by drying and rejection of substandard seed shapes and weights),

and facilitate storage and grading (product differentiation). Proper

storage of seed affects not only germination rates, but also seed size;

weight; color; longevity (moisture content); purity; freedom from
 
disease and rodent, insect and mechanical damage.
 

Small grain seeds (wheat and paddy) are comparatively easy to store
 
and involve the simlest form of marketing: farmer-to-farmer sales
 
(estimated in the millions of pounds even in America). 
 These seeds may

be salvaged by use as livestock feed if sale is not possible. 
Maize
 
seed is much more difficult, as it is an open-pollinated crop (genetic

purity deteriorates a great deal inside of three or four seasons unless 
farmers are willing to tassel the crop or unless the area is planted to
 
only one variety). Cross-country studies have demonstrated conclusively

that high rates of use of improved seed result directly In increased
 
yields. In general, if 50% of a crop's area is planted to improved

seed, yields may be expected to increase by 100% over traditional yields.

Generally speaking; this area coverage is attained when 25% of the seed
 
used is marketed (not retained or transferred farmer-to-farmer).

However, the pattern of experience is that improved seed is simply one of
 
a number of improved practices that complement each other: soil -nalysis,

fertilizers, seed selection, credit, insecticides/herbicides, and
 
particularly sufficient water on a timely basis.
 

II. Nepalese Demand forImproved Cereals Seed
 

Improved seeds were introduced into Nepal on a large scale about 12 
years ago. The source of most of this initial stock was India. Many 
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private interests (in addition to the GON) brought improved seeds to
 
Nepal. Those initial imports and subsequent multiplications are not
 
recorded. Neither are there any systematic estimates available of
 
f.rmer-tofarmer seed distributions. An approximation by major crop may

be derived from estimates of "area covered by improved seed". 

Table 1 

Seed Distributed and Marketed in Nepal by the Public Sector, -With
 
Estimated Proportion of Total Cropping Area Covered, FY 67 - FY78 

(Metric tons and 7.) 

Cprop 

Fiscal Year Paddy Wheat Maize
 
Mr % Mr 7. Mr % 

1966/67 140 NA 162 IA nil NA 
1967/68 232 NA 508 NA 30 NA
 
1968/69 253 NA 426 NA 49 NA
 
1969/70 210 NA 411 NA 40 NA 
1970/71 102 NA 326 NA 47 NA 
1971/72 265 0.40 Q14 5Z16 56" 0.45 
1972/73 160 0.26 1873 10,94 30 0.38
 
1973/74 414 0.61 1366 7.56 46 
 0.34
 
1974/75 328 0.48 1555 8.12 51 
 0.37
 
1975/76 W4 0:27 1726 7.96 145 
 1.08
 
1976/77 359 0.52 1310 7.7 105 0.79 
1977/78 NA 203 8".82 NA 

Note: Seeding rates used (Kg/ha) -- paddy-55, wheat-66, maize-30.
 

NA - Not available. 

Table 1 shows the very poor record of the first five years of public 
sector distribution of seeds in Nepal. This may have been due in part to 
informal (private) competition marketing seed from India. However, there 
no evidence that Indian source seed has played a significant role in 
the past 3-4 years (seeA Banskota report, p.2) when public-sector
marketing of seed has again stagnatod (following an increase in 1972-74).
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Table 2 

Estimated Area Covered by Improved Seed and Calculated Area 
Covered by Public Sector Marketing of Improved Seed, FY 67 -
FY 71 and FY 77 . 

(000 hectares and %) 
crop 

Fiscal Year Paddy Wheat Maze 

A B B A A B BA A B B.A
 
1966/67 13.4 2.5 19.0 11.4 2.5 21.6 1.2 - i
 
1967/68 26.1 4.2 16.2 27.7 7.7 27.8 3.2 1.0 31.2 
1968/69 43.2 4.6 10.6 54.3 6.5 11.9 6.2 1.6 26.3 
1969/70 50.3 3.8 7.6 76.3 6.2 8.2 11.7 1.3 11.4 
1970/71 67.9 1.9 2.7 97.8 4.9 5.1 11.6 1.6 13.5 
1976/77 225.8 6.5 2.9 271.7 27.4 10.1 75.7 3.5 4.6 

an. Estimated total area covered by improved seeds.
 

B= Calculated area.covered by public sector marketings. 

Farmer-to-farmer multiplication and informal marketing of the improved 
seed introduced in the mid-1960's met most of the early demand as the 
improved seed varieties initially doubled in area planted each year: The 
public sector market share declined proportionately as the base grew. 
In recent years, the rate of increase in adoption of new varieties has 
declined and public sales of improved seed have increased. Consequently, 
since hitting a low point in 1971, the public sector has retained its 
very small market share in paddy seed and increased its share in wheat 
from 5.1. to 10.1% (see Table 2). 

However, public sales of maize seed declined very sharply in relative
 
significance. The striking decline in relative importance of public 
sales of improved maize seed may be due in part to an overreporting of 
hectarage under maize. There is evidence to suggest that the agricultural 
extension service reports areas where the use of improved maize has been 
tried and abandoned as being still under improved varieties, 

In the absence of substantial private seed imports from India, it
 
is apparent that farmer-to-farmer sales and barter of improved seed have 
accoun,.e for 97% of the recent area expansion in improved seed in paddy 
and maize and 87% of the increase in area planted to improved wheat seed, 
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Table 3 

Area Covered By Improved Seed as Proportion of
 
Total Cropped Area, FY 67 - FY 71, FY 77 

Proportion
 

Fiscal vear Paddv Wheat maize 

1966/67 1.2 9.0 
1967/68 2.3 14.4 0.2
 

1968/69 3.7 26.1 0.4
 

1969/70 4.3 33.8 0.3
 

1970/71 5.7 42.9 11.6 
1976/77 17.9 78.0 17.0
 

Rates of growth in diffusion of improved varieties of the major 
cereal grains have dropped very sharply in recent years (see Table 3). 

The compound rate of growth in diffusion FY 71 - FY 77 for improved 
paddy, wheat and maize respectively was: 17.6, 10.2 and 6.6 percent per 
annum. In earlier years (FY 67- FY 71) the rate for paddy and wheat was 
nearly identical: 32.2 and 32.4 percent per annum, respectively.
 

Targets for public sector production of improved paddy, wheat and 
maize seed have been attempted by two authorities. A GON/USAID seed 
committee in 1977 established the following targets for FY 82 (in 
metric tons): 

Paddy Wheat Maize
 

1645 5660 605
 

The Mississippi State University consultants report (10/77) includes 

estimated "production needed" for "the fifth year of the project" 
(assumed to be FY 83, in metzic tons, modified using GON standard seeding 
rates per Table 1, as follows): 

PaddyWhaMiz
 

3064 2438 946
 

There are obvious inconsistancies between these two estimates. Implicit 

annual compound growth rates are as follows (Z): 

Paddy Wheat maize 

GQN/USAID 31 19 39 
MSU 53 3.65 56
 

The GO1/USAID comittee estimate for paddy and maize probably assues 
a return to growth in diffusion of improved varieties which was experienced 
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with introduction of the new varieties in the mid-1960's, with a

proportionate increase in public sector marketings. 
Based on past

experience, this would require a vigorous marketing effort in maize.
 
It could be a realistic forecast in any case only if new, improved

varieties of maize and paddy which are highly profitable to farmers are
 
introduced soon. For wheat, the difference in growth estimates probably

results from different assumptions about farmer-to-farmer transfers of.

improved varieties. 
While the MSU team apparently assumes a continuation
 
of present trends, the GCN/USAID committee apparently asszes that the

slow deterioration in quality of farmer-transferred stocks has reached

the point where farmers will turn to the public sector for replenishment.

The 	GGN/USAID forecasting approach for wheat is consistent with Indian

experience (cited in the MSU report, P. 02) that farmer saving of wheat 
seed results in no yield loss until the third planting, when a loss of
5% - 10% may be expected. This gradual loss in yield continues until,

after the fourth or fifth planting, it is clearly profitable to the
 
individual farmer to purchase new wheat seed.
 

Actual growth in sales 1971/72 to 1976/77 (1977/78 for wheat) have been
 
as follows (annual compound rates, %): 

Paddy Wheat Maize 

6.27 14 11.6 

Source: Table 1
 

A reasonable first approximation in physical demand projection is 
to
 
use 	the GON/USAID implicit annual growth rates as 
a "high" set of estimates

which could be realized under very favorable circumstances. These rates
 
are applied in Table 4 below, with the following additional assumptions:
 

A. 	The area under the three crops in Nepal continues to increase through

FY 94 at the same rate as during the period FY 72-77 (78 for wheat).

This implies a 66% increase in area cropped, 'which could be attained
 
through a 50% increase in average cropping intensity (to 200%) plus
 
an expansion in hectarage by 16% (equivalent to 308,000 hectares).
 

B. 	 The proportion of hectarage planted with improved varieties continues 
to grow at the same rates as were recorded during FT 71-77 (see above). 

C. 	Seeding rates are as noted in Table 1.
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Table 4 

Projected "High" Levels of Demand for Improved Seeds of
 

Paddy, Wheat and Maize Marketed with Public Sector Support,,
 

FY 77-94.
 

(metric tons)
 

.
Fiscal 

Wheat 	 MazeYears 	 Paddy 

77 359 1010 105 
78 470 2038 146 

79 616 2425 203 

80 807 2886 202 
39281 1057 3434 

02 1385 4087 545 
83 1814 4063 757 
84 2376 5707 1053 
85 3113 6006 1463 

2034
36 4070 8194 

87 5342 9751 2827 
08 6990 11604 3930 
09 9167 13809 5462 

5966*90 12009 16433 

5523*
91 	 15732 19555 

7120*
92 20609 23270 


93 26990 27691 7792*
 
8510*
94 	 35367 32952 


*Growth rate in public sales held to zero to prevent public
 

proportion exceeding total calculated requirement.
 

The actual growth rates in sales between FY 72 and FY 77 (FY 70 for 

wheat) were applied to derive a "low" set of estimates of demand for 
improved paddy, wheat and maize seed, using additional assumptions noted 
below. However, it was found that adherence to the 6.277. rate for paddy 
resulted in a gradual decline in the public sector marketing share. 

12.54%.Therefore, the rate for paddy used below has been increased to 

Additional assumptions employed in calculation of Table 5 are:
 

A. 	Rates of increase in hectarage cropped assumed to be one-blf
 
the rates used in calculation of Table 4. The compound ann.al
 
growth rates used are as follows: Paddy - 0.47, Wheat 3,25, Maize 0.125.
 

B. 	The annual compound rates of increase inproportion of total hectarage
 
planted in improved varieties are assumed to drop from the FY 71-77
 
experience in the same proportion (for each crop) that FY 71-77
 
declined from the FY 67-71 rates of increase.
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C. Seeding rates are as noted in Table 1. 

Table 5 

Projected "Low" Levels of Demand for Improved Seeds of Paddy, 
Wheat and Maize Marketed with Public Sector Support, FY 77-FT 94
 

(metric tons)
 

Fiscal Crop ,
 

11er Paddy Wheat Maize 

77 359 1810 105
 
78 404 2038 117 
79 455 2323 130
 
80 512 2649 146 
81 576 3019 163
 
82 648 3442 181
 
83 729 3924 203
 
84 020 4473 226
 
05 923 5100 252
 
86 1039 5814 282
 
87 1169 6620 314
 
88 1316 7556 351
 
89 1481 8613 392
 
90 1667 9020 437
 
91 1876 11194 408
 
92 2111 12762 544
 
93 2376 14548 600
 
94 2674 16535 678
 

The above two (high" and "low") sets of linear projections will nov
 
be subjected to a simple set of conditions in the best available method
 
of accounting for the fact that seed is but one of several, closely
 
interrelated inputs to an individual farm decision maker. There are no
 
authoritative estimates for Nepal available projecting effective demand
 
for fertilizer, herbicides, pesticides and hectarage to be irrigated by
 
season. Therefore, experience from many developing countries (as cited in
 
the MSU report, Vol. 1, p. 47) is drawn upon to apply ceilings to the growth
 
patterns recorded above. The ceilings are maxim= annual seed replaceent
 
rates as follows:
 

Paddy Wheat Maize 

5. 25% L5%
 

These proportions are the maximum percentages of apparent farmer
 
requirement for improved seed which experience shows are actually purchased
 
from publically assisted sources in developing countries.
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The effect that application of these ceilings has on the seed 
replacement rates implicit in Tables 4 and 5, and on total estimated demand 
under the "high" projection is shown in Table 61 

The same set of calculations is presented in Table 7 for the "low'
 
projection of demand (presented -iithout constraint in Table 5 above), The 
only effect is upon projected demand for seed of improved varieties of
 
wheat after FY 07. 

Table 6
 

Projected and Applied Seed Replacement Rates and Total 
Demand, "HiSh" Projection, FY 77 - FY 94 

(metric tons and %) 

Fiscal Total Quantity Paddy Wheat Maize
 
Years Proiected Applied P A P A P A
 

77 2274 2274 2.89 2.09 10.10 10.10 4.62 4.62.
 
78 2654 2654 3.19 3.19 10.26 10.26 5.89 5.89
 
79 3244 3244 3.50 3.50 10.41 10.41 7.49 7.49
 
80 3975 3975 3.89 3.89 11.63 11.63 9.51 9.51
 
81 
 4303 4083 4.29 4.29 13.00 13.00 12.08 12.00 
02 6017 6003 4.74 4.74 14.52 14.52 15.41 15.00 
83 7434 7170 5.22 5.00 16.23 16.23 19.62 " 
84 9216 0404 5.76 " 10.13 10.13 24.93 " 
05 11462 10022 6.36 " 20.26 20.26 31.76 " 
06 14306 11856 7.02 " 22.63 22.63 40.37 " 
07 17920 13913 7.75 " 25.29 25.00 51.33 i 
8 22532 14640 10.05 " 28.26 "" 65.36 " 
89 20433 15432 13.05 " 31.58 " 03.06 t 
90 34400 16267 16.93 " 35.20 " "It 
91 41810 17205 21.90 " 39.27 " " 
92 499406 " "... 2.52 44.05 " 
93 62401 19119 37.01 " 49.22 " " 
94 76329 20197 48.04 " 55,00 " " 
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Table 7 

Projected and Applied Seed Replacement Rates and TotalDemand, "Lo"l Projection, FY 77 - FY 94 
(metric tons and %) 

Fiscal 
Years 

Total Quantity 
Projected Applied 

Pad 
P A _ 

Wheat 
A 

maizge 
P and A 

77 
70 
79 
s0 
01 
82 
03 
04 
05 
06 
37 
08 
09 
90 
91 

2274 
2559 
2908 
3307 
3750 
4271 
4056 
5519 
6275 
7135 
0111 
9223 
10406 
11924 
13558 

2274 
2559 
2900 
3307 
3750 
4271 
4056 
551) 
6275 
7135 
ll 

9155 
9606 
10000 
10608 

2.9 
2.96 
3.02 
3.00 
3.15 
3.21 
3.20 
3,35 
3.45 
3.50 
3.50 
3.66 
3.74 
3.82 
3.91 

10.10 
10.96 
11.72 
12.54 
13.42 
14.36 
15.37 
16.97 
10.74 
20.69 
22.85 
25.22 
27.85 
30.75 
33.95 

10.10 
10.96 
11.72 
12.,54 
13.42 
14.36 
15.37 
16.97 
10.74 
20.69 
22.05 
25.00 
" 
" 
" 

4.62 
4.70 
4.92 
5.11 
5.28 
5.44 
5.66 
5.83 
6.03 
6.25 
6.44 
6.60 
6.91 
7.13 
7.21 

S2693 
94 

17532 
19937 

11774 
12426 

.•g4.00 
4.17 

27.49
41.30 
45.69 

,,
" 
" 

7.63
7.09 
0.15 
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TabIe 0 

Applied Levels of Demnd, by Principal Crop by 
"High" and1 "LoWm Projections, FY 77 - 1Y 94 

(etric tow) 

Fiscal Paddy Wheat Faize 
Years Zh L ow HdLOW LOW

77 359 359 1010 1010 105 105 
78 470 404 2030 2038 146 117
 
79 616 455 2425 2323 203 130
 
30 307 512 2006 2649 282 146 
a1 .1057 576 3434 3019 392 163 
82 1385 640 4007 3442 531 181 
03 1014 729 4863 3924 579 203
 
04 2063 820 5787 4473 634 226
 
05 2445 923 6806 5100 691 252
 
86 2906 1039 0194 5814 756 232
 
07 3448 1169 9639 6628 826 314
 
00 3480 1316 10266 748 902 351 
09 3513 1401 10933 7733 906 392 
90 3546 1667 11644 7904 1077 437
 
91 3579 1076 12448 0244 1170 400 
92 3613 2111 13207 0511 1286 544 
93 3647 2374 14065 0790 1407 600
 
94 3681 2674 14979 9074 1537 670 

In Table 0, the "applied" levels of projected demand under both the 
"hiSh" and "low" sets of assumptions are given for each of the three major 
crops. These are annual estimates in metric tons of improved seed of the 
principal crops which may be expected to be sold by publically-assisted seed 
facilities under two different sets of assumptions about future growth in 
Nepalese agriculture. "High" and "loW' totals as projected are contained in 
Tables 6 and 7 above. 

III. Projected Output bf Public-Sector Seed Processing Facilities, 
Availa-ble and Proiect-assisted. 

The numbers and characteristics of the seed plants already available 
and proposed in this project to process seed for sale have been described 
in detail elsewhere in this Project Paper. This information is sumauwzed
 
below in Table 9. 



Table 9 

output of Public-Sector Seed Processing Facilities 

Number Per hour Efficiency Utilization Total 

of units calacity . Days/year Hour/day Outyt
 
(MIT)
(WT) 

61/ 3 75 100 7 9450
 

75 100 7 3150
1 


25 / 00 7 2625.25 75 


Total 15,225 

j/ Available.
 

2/ Proposed.
 

In addition, there are small facilities at each of several goverment
 

research farms which are intended to process (foundation) seed for
 
The units could, however, process seed for neighbouring
government use only. 


farmers on a cost-plus basis.
 

It is rr-adily apparent that, even when the 37 plants would be
 
operated at one-fifth of their nominal capacity (assuming 75% of design
 
output per hour is maintained), under the most optimistic assumptions
 
(see Table 6) demand for the total curtailed output could not be expected to 
materialize until the late 1980's. In the Financial Analysis section it is shown
 

that neither the proposed 1 ton/hour (mediuc?') nor the .25 ton/hour ("mini")
 
units are privately profitable investments at the given (low) levels of
 

Therefore,
utilization except at relatively high output sale prices. 

reductions in rates of utilization to meet projected demand would have the
 

consequence either of increasing the break-even sale price or of invoking
 
public subsidies.
 

The six medium and 25 small seed processing units and associated storage
 

proposed under this project represent an increment to Nepal's available
 

seed processing capacity of 61%, at rates of utilization given in Table 9.
 

This increment cannot be justified in terms of satisfying any reasonable, 
level of anticipated demand based on known physical relationships. For
 
example, even in FY 94 the "applied high" level of demand could be met by
 

operating the six available plants 214 days/year, 7 hours/day (or 107
 
days/year, 14 hours/day). These rates represent operation at 36% of nominal
 

capacity (300 days/yoar, 14 hours/day). 
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IV. Iransport 

Itis apparent that the outpur of the six relatively large seed 
processing facilities already available in Nepal must be transported to 
many relatively inaccessible locations throughout Nepal. The six
 
facilities are located as follows: Eastern Development Resion-Biratnagar;
Central Development Region (2) - Janakpur and Hetauda; Western Development
Region (2) -- Bhairawa and Pokhara; Far We-tern Development Region --
Nepalganj. All but one of the six are located in the Terai (plains

region of Nepal, near the Indian border). However, the Hetauda plant
 
is on the road to the Kathmandu Valley, and at tLe terminus of the ropeway
 
to aKthmand'_, Therefore, for purposes of computing transport cost
 
differentials, 20% of shipments to the Central Region, hill area (Kathmandu
 
Vlley, essentially) will be considered to have the same transport
 
implications as shipments uithin the terai. Similarly, because the plant

in the hill area of the Western Development Region is located on a main 
road near the (relatively) major demand center of the Pokhara Valley, 70% of 
shipments to the hill area of ':he Central Region will be considered to 
have the same transport imp11ations as shipments in the terai. 

With these adjustments, the destination of shipments of improved seed
 
currently are distributed as follows (from the MSU report, Vol 1, pages
V-53) : 

Adjusted Improved Seed Shipment Destinations,

Proportionate Distribution by Area, FY 77. 

crop Terai Hill High hills 

Paddy 93.7 5.9 0.3 
Wheat 89.7 9.3 0.5 
Maize 71,1 22.9 6.0 

Note: See text for information on adjustments. 

The MSU report assumes that theso proportions will change only slightly.
by the end of the fifth year of the proposed project (FT 03), so that the 
average of 0.6% of shipments destined for the "high hills" at present 
increases to only 2.77.by FY 83. Nearly 60% of this increase is projected 
to occur in shipments of wheat seed, although the FY 77 - FT 03 absolute 
increase involved is only 109 metric tons.
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For purpows of analysis it is assumed that shipments of the three major
grain seedsare dJe by area of destination in FY 94 an shown in
 
Table 11.
 

Table 11 

Improved Seed Shipment Destinations, Proportionate
 
Distribution by area, FY 94.
 

Crop Terai Hills Hirh Hills 

Paddy 90 
 7 
 3

Wheat 75 
 18 7 
Maize 60 
 23 12 

This distribution extrapolates the trend assumed in the HSU report
as cited above. 
 It also assumes that major grain varieties suitable for the
high hills are available for marketing by FY 94. A similar distribution
for FY 83 as calculated from the MSU report is used in the analysis. 
The
shifts in percentage distribution of shipment destinations given in Tables
10 and 11 imply high rates of growth in shipmentp to the hills (over 25%
annual compound growth in the "high" series and 20% in the "low' series,
 
as detailed in Table 12).
 

The two "applied" levels of demand by crop detailed in Table 3 above aredistributed by shipment destination in Table 12, using the percentage
distributions calculated in Tables 10 and 11 (and the FY 03 mid-way set of
proportions calculated from the MSU report). 
 The "terai" destination is 
not shown: It is a residual. 

Table 12 provides annual "high" and "low" estimates of demand for the
three major cereals seeds by "adjusted" hill and high hill destinations
through FY 94. 
 The next step in analysis is to assign monetary values to the
diffezence in transport conditions which would be experienced if all of the

shipments of Table 12 were made from the six availabi._ seed processing facilities (which has been shown to be feasible from a 
capacity utilizationpoint of view) and, if specified percentages of the shipcxnts were made from;

the 25 small facilities plus one facility of 1 M/hour capacity located mich
 nearer the source of demand (as proposed in this project).
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Table 12 

Calculated-Demand by Adjusted Geographic Areas, 
FY 77 - FY 94 

(metric tons) 

Maize
Paddy Whec. 
High Low
Fiscal High Low High Low 


Hills H.HillLYears Hill.s HHills Hills H.Hills Hills H Hills Hills H.Hills Hills H.Hills 

77 21 1 21 1 177 9. 177 9 24 6 24 6 

70 2C 1 24 1 200 10 200 10 33 9 27 7 

79 36 2 27 1 230 12 223 12 46 12 30 W 

G0 40 2 30 2 233 14 260 13 65 17 33 9 

81 62 3 34 2 337 17 296 15 90 23 37 10 

02 82 4 38 2 401 20 337 17 122 32 41 11 

33 114 20 46 3 579 151 467 122 143 36 50 13 

34 130 23 52 9 689 179 532 139 157 39 56 14
 
213 607 158 171 43 62 1635 154 27 53 10 319 

86 133 32 65 11 975 254 692 100 107 47 70 17 

07 217 33 74 13 1147 299 7C9 205 204 51 70 19 
03 2b 30 83 14 1222 310 091 232 223 56 37 22 

19 246 105 104 44 1963 765 1392 541 276 110 110 47 

90 243 106 117 50 2096 815 1437 559 302 129 122 52 

91 251 107 i31 56 2241 071 1484 577 330 141 137 59 

92 253 103 143 63 2377 924 1532 596 360 154 152 65 

93 255 109 166 71 2532 905 1582 615 394 169 170 73 

94 250 110 137 80 2696 1049 1633 635 430 134 190 01 

The percentages specified as shipped from proposed facilities located 

in the hills and high hills are estimated for the purposes of this analysis by 
estimated FY 94 levels of demand (Table 12) with plant capacitiescomparing 

onegiven in Table 9. Calculation shows that the 25 small plants plus 
larger plant could meet 100% of estimated "high" demand in the high hills 
in FY 94 plus 70% of the ectimated "high"hill demand if rates of 

utilization were increased by one-fifth over those given in Table 9. 
(The 25 small plants alone could meet 100% of estimated "low" demand in 

the high hills in FY 94, plus 937. of the estimated "IoW' hill demand. The 
addition of one larger plant creates an overcapacity (at utilization rates 
given in Table 9) of 344 MT over the combined hill and high hills "low" 
demand projected for FY 94.) Incorporating a possible eventual 
increase in utilization, comparison is made on the basis of 100% of the 
"high" demand from the high hills plus 70% of the "high" demand from the 
(middle) hills and 100% of the combined "low" demand. 
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We are left with the task of 2.v ing monetary values to the differences 

arising from comparison. The FY 80 transport cost estimates for the hills 

of Nepal initially are assumed to be Rs. 16.00 per 40 Kg. per porter/day.
 

(Transport by mule is not included in order to simplify the analysis.
 
The rate of Res. 16 is a linear
Transport by other means is not assumd.) 


projection of the German Consult baseline contained in the GOJ/IBRD
 

Trail Suaension Bridge Feasibility Study (Vol. 4, P. 21) and is basically
 

the average financial cost for unskilled labor. (There are very few
 

professional porters in Nepal, and no bpocialized skills are required in
 

portage).
 

The assumption that transport by other than porter (ex. mule) is not
 

employed is derived from the assumption that transport by truck, bus or
 

ropeway into the hills results in cif roadhead product/transport cost
 

ratios roughly the same as transport within the terai proper. This is
 

consistent with the earlier assumption that most shipments from the
 

available plants in Hetauda (to Kathmandu) and Gandaki (to Pokhara) are
 
To this is added the assumption
essentially comparable to teral shipments. 


that the sole proposed MI/hour plant incorporated into the analysis is
 

located in an area of concentrated demand not readily accessible from one
 
In other words, the basis of comparison is
of the six available plants. 


shipments within the hills/high hills, not shipments from plants.
 

It is assumed in the first approximation, results of which are detailed
 

in Table 13, that transport from the six available large plants or roadheads
 

to the hills and high hills takes an average of five days, while transport
 

from the 25 "mini" and one medium-size plant averages one day. Further,
 
it is assumed that portage costs increase at an annual rate of two percent.
 

In addition, it is assumed that packaging costs are constant regardless
 

of source (type of plant). Finally, it is assumed that costs of transport
 

are identical for the three principal seed grains.
 

The analysis results in two streams of costs: cost of transport from
 

roadheads or six available large plants to the hills and high hills of
 

Nepal, and cost of transport to the same areas from 25 small and one
 

medium plant proposed under the project. The annual differences in the two
 

cost streams can be considered as either: 1) Implicit subsidy costs
 

which must be met by Nepal in shipping from the available six large plants
 

or, 2) A gross benefit to be derived from construction and operation of 26
 

proposed plants. These annual differences are shown in Table 13. (The
 

annual stream of costs used are developed in the Financial Analysis section
 

for the "mini" and one medium plant, based upon Indian-source equipment,
 

simplified construction and 3. annual increase in variable costs.) The
 

initial three fiscal years shown so far for use in compariscns with actuals
 

are excluded in this analysis, since the project-proposed plants could not
 

come into production until FY 80.
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Table 13 

Annual Differences in Transport Costs From Suppling "Applied
High and Low" Estimated Demand in Hills and High Hills with 
Few Large or Several Small Plants, FY 80 - FY 94. 

(Rs. & $ 000). 

Fiscal 
Years "Hich" Estimate* "Low" Estimate 

80 496.0 555.2 
81 628.7 643.4 
02 798.0 743.0 
83 1346.4 1200.2 
84 1603.1 1391.5 
85 1919.8 1613.4 
06 2303.9 1870.2 
87 2740.2 2172.2 
88 2967.9 2501.2 
89 5246.3 4299.2 
90 5687.9 4500.5 
91 6188.0 4808.0 
92 6694.5 5216.8 
93 7269.7 5576.2 
94 7891.7 5965.6 

53782.1 43216.6 

($4,481.8) ($3,601.4) 

*Includes only 707. of estimated demand in middle hills.
 

The fifteen-year cost associated with the 25 "mini" plants is
 
estimated to be $17,790, while the fifteen-year cost associated with one
 
medium-size (T/hour) plant isestimated to be $3,692.4 (see Financial
 
Analysis section). The combined incremental costs to Nepal of these plants
 
($21,432.4 million) over fifteen years exceeds saving in trausport costs
 
by at best $17,000.6 in this first approximation.
 

The miniu set of cnnditions which yields an undiscounted total of 
transport costs saved under the "high" demand estimate that is greater 
than the undiscounted cost of the plants is roughly as follows: 1) Initial 
financial wage rate of Rs. 20/day. 2)The 26 plants, working at 50% 
above utilization rates given in Table 9, fill 100 of the "high" hill 
demand level* 3) An average transport time from the 25 plants of 4 day. 
4) An average transport time from the six large plants of seven days. The 
undiscounted benefit streams under this set of assumptions total as follows: 

*This increase in utilization over what is assutmd in derivation of 
financial costs of plant operation would result in aome Increase in plant 
operating costs. 
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"High" Demand - $25,247.9 

"Low" Demand - $15,756.1 

The net present value of the difference between plant cost outlay 
and transport cost saved under the "high" demand assumption is negative 
(- $1,359.3) at the discount factor of 14% used.throughout the 
Financial Analysis section. Thil is due to the. fact that most of the 
projected savings in transport occur in later years, when they are 
heavily discounted. The net present value of the inciemental 15 year 

benefit steam under the "high" demand estimate at 5Z is $649,800. The 

internal rate of return of this benefit stream is 5.83Z.
 

V. 	Sumnary 

The analysis above has developed the miniml set of conditions 
under which an incremental set of proposed seed processing facilities (with 
associated storage) show a nominal positive national or social return. 
These conditions have been developed throughout this analysis and are 
sumninrized as follows: 

1. That the compound annual growth rates in demand for improved 
seed through FY 94 will be (7.): 

Paddy Wheat 	 Maize 

39
31 	 19 


2. 	That the gross cropped hectarage increases through FY 94 at
 
the following compound annual growth rates (Z):
 

Paddv Wheat 	 Maize 

0.94 6.50 	 0.25
 

3. 	That the proportion of hectarage planted with improved
 
varieties increases through FY 94 at the following compound 
annual growth rates (7.): 

Paddy Wheat 	 Maize

17.6 10.2 	 6.6
 

4. That the seeding rates used through FY 94 average as follows: 
(Kg./ha.):
 

Paddy Wheat
 

55 66 	 30 



5. That the quantities projected as demanded under the above
set of assumptions are constrained in 3rowth by maxium annual
seed replacement rates as follows (%):
 

Paddy 
 Wheat 
 maize
 
5 
 25 15
 

6, That 25--"minil" proposed seed processing facilities with a
nominal capacity of k M/hour each will be operated at 75% 
of
that capacity for seven hours/day, L50 days/year.
 

7. That one "mediurd' proposed seed processing facility with a
nominal capacity of MT/hour will be operated at 75% of that
capacity for seven hours/day, 120 days/year. 

3. 	That six "large" 
available seed processing facilities with a
nominal capacity of 3 MT/hour each will be operated at 45% of th.tcapacity for seven hours/day, 164 days/year. 
9. 	 That the output of the available six "large" facilities willsatisfy 100% of demand in the terai, in the Katlmandu Valley andimmediately adjacent areas and in the Pokhara Valley and
immediately adjacent areas, and none of the hill/high hill demand.
10. That there will be a proportionate increase in seed shipments


to the hills and high hills, as 
follows (Zof total shipments):
 

FY77 
 FY94
 

Paddy 
 6.2 
 10Wheat 
 10.3 
 25
Maize 
 20.9 
 40
 
11. That all seed shipments to the hills and high hills (from
roadheads or plant sites) are by porter, at the initial
(FY 00) wage rate of R9. 20/40 Kg./dy.
 

12, 
 That wage rates increase at a compound annual rate of 2%.
 
13. 
 That the average portage time from the 26 proposed plants is

one-half day.
 
14. 
 That the average portage time of (hypothetical) shipments from
the available six large plants to the hills/high hills is
seven
 

days.
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156 That costs of packaging and transport do not vary by grain. 

16. 	 (See the Financial Anaiysis section for assumptions associated 

operating costs, FY 80 - 94, of Indian-origin,with capital and 

simply-constructed plants).
 

The conditions or assumptions listed above could be termed "optimistic" 

In other words, further increases in rates of growthor "favorable". 

assumed would be quite difficult ito reconcile with recent 

experience.
 

In this analysis a "ilow" set of projections appears throughout as 

a more "probable" base for analysis. Under this "low" base for 

projection (even under the "optimistic" conditions listed under 9-15 above) 

net "benefit" streams computed are substantiallyall undiscounted 
negative.
 

In Table 13 the undiscounted net stream of "benefits" is calculated
 
above. This series, calculatedunder a set of assumptions replacing 9-14 


given conditions more closely approximating the current economic situation,
 
as wellyields very substantial negative net "benefits" under the "high" 

as "low" demand projection. 

all "probable"Negative net "benefits" are, of course, costs. Under 

sets of assumptions, the implementation of 25 project proposed "mini" 

"medium' considerably more costly toseed plants and one seed plant would be 
the six large plantsNepal than the subsidized transport of seed from 

already available. The 15- year undiscountd, difference between the costs 
asof subsidized transport and of the 26 project-proposed facilities 

calculated under three sets of assumptions range between $17.9 million 

and $5.7 million. Under a most optimistic set of assumptions the 26 

plants would show a 15 year net present value at 5% ofproject-proposed 
only $650,000 (IRR 5.0%). 

This analysis has developed a structure within which it is possible
 

to specify the minimum conditions under which an optimal coubination of
 

inputs under the proposed project would yield a positive return. The 

conditions as listed above are "optimistic" while the positive return is 

nominal. 

and a "Ilow" set of projections ofFollowing development 	 of a "high" 
demand for seed 	 in attempt to control for uncertainty(constrained an 

regarding future availability of complementary inputs), it was shown that
 

six seed plants already available to Nepal
the combined output of the 
could meet the maximum projected demand for paddy, wheat and maize seed 

in FY 94 by operating at roughly 35% of capacity. (The addition of a capacity 

requirement to account for processing of barley, millet and other grain 
seed could increase the FY 94 tonnage to be processed by as much as 2000 MT,
 

requiring an increase in utilization of the six plants of roughly 3.5%
 

to 407. of capacity.) At lower or "more probable" projected levels of
 

demand the six available plants would, of course, be able to meet the
 

requirement at lower levels of capacity utilization. 
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To sum up, the project-proposed seed processing facilities represent
 
an increment to available processing capacity which is not required to
 
serve even the highest levels of projected demand. The least cost
 
alternative for Nepal to meet projected demand in the hills and high
 
hills is to subsidize the transport of seed from the six large facilities
 
already available.
 

VI. 	Possible Other Analytical Approaches.
 

The MSU report (Vol. 2, pps. 4,7,0, 16-19) reaches several 
conclusions which appear to be inconsistent with the results of the 
analysis detailed above. Such MSU conclusions are: 

1. 	"..... that added investment in seed could reap tremendous 
returns to the country". (p.4 ) 

2. 	That, "the small plamts will not add to the built in inefficiencies
 
that result from overcapacity." (p.7 )
 

3. 	That "small farmers producing seed (as well as subsistance
 
farmers) would receive direct benefits from the increased
 
demand for seed" that would result from increased agricultural
 
production. (p. 8)
 

4. 	 That "very high returns to the nation of Nepal (are obtained) 
when benefits to farmers are included." (p. 18) 

5. 	 That, when farmer-to-farmer diffusion of improved seed and 
individual farmer multiplication of improved seed are considered, 
"results indicate a high return to Nepal at all seed/grain 
price ratios considered. "(p. 19)
 

With the exception of "conclusion 2" noted above, the MSU report 
does not consider the proposed project investments as incremental. Am 
noted at the outset of this analysis, there is no question that improved 
seed per se is both a privately and a socially profitable and desirable 
commodity. The proposed project would not provide improved seed to the 
farmers of Nepal (gratis or at any price). Itwould provide incremental seed 
processing and warehousing facilities. 

The first MSU conclusion cited above is based upon research 
published in the Agricultural Credit Survey: Neva (1972). That research 
estimated linear (Cobb-Douglas) relationships for four inputs to private 
farm production. The conclusion quoted in 1 above refers to 
individual investment decisions to p urchase seed by private farmers, 
therefore (not national investment in incremental capacity for processing 
seed). This would be a pertinent finding if our analysis had not 
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concluded that seed for the.fr'mer to purchase would be availabl3 
even without the proposed project investment, Furthermore, the
 
Credit Survey analysis with respect to seed contains the following
 
reservations: A. "Valuation of seed used was found zero in majority of 
casei'i (pi 303), presumably because it was.home-grown4 This calls into
 
question the validity of results (sinple size not stated for values
 
obtained in an apparentl-, poorly structured quistionnaire). B. The
 
obtained relationships between seed and output were significant at the 207.
 
probability level i..only two districts. C. Inmany caqes standard errors
 
of estimate were quite large. D. In only two districts did an increase'
 
in investment in-seed yield .aproportionately greater increase in output,
 

The MSU observation that added capacity in an existing structure of
 
overcapacity does not "add to built-in efficiencies" may be
 
superficially correct, since the inefficiencies are "built-in". But the
 
added capacity costs something. A relevant analytical question would
 
address the incremental costs and benefits of the added capacity. This
 
has been done (sections III and IV above), with the conclusion that
 
incremental capacity, land cnly of a particular type (mini units located
 
in remote areas) could be economically justified only under an "extremely
 
optimistic" set of assumptions.
 

Benefits calculated for small .farmers (MSU report, vol, 2, pps 7-8)
 
refer to "the economic impact of improved seed and seed distribution"
 
(p.7). The implicit assumption is that the proposed project's facilities
 
would make available to small farmers seed that would otherwise not be
 
available. This assumption has been shown (sections II and III above) to
 
be incorrect under widely differing assumptions of future growth in demand.
 
Available facilities will be more than able to supply even the highest levels
 
of demand projected over the coming 16 years.
 

The social returns to Nepal are analyzed in pages 16-19 of the MU
 
report (vol. 2). The initial assumption stated in that analysis is
 
"that as a result of the use of improved seed provided by this project
 
expected increases in production will occur " (p. 16). This assumption
 
in essence incorporates Say's L_-w, that the total supply of goods always
 
equals the total demand for those goods. This proposition, formulated in
 
the early 1800's with reference to a barter economy, most certainly is
 
incorrectly applied to the case in point, because processing capacity
 
provided through external assistance will neither create demand for improved
 
seed for processing nor create demand for the processed seed. To
 
reiterate, the proposed project makes available additional processing
 
capacity. All levels of projected demand can be met with available
 
processing capacity. The magnitude of social returns calculated in the
 
MSU report might be ascribed to processing capacity recently acquired by
 
Nepal. Such returns cannot then be ascribed to further capacity indicated
 
as additional tn that required by the most optimistic projections of
 
demand. The processing capacity required for the improved seed to which
 
returns are imputed already is available.
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The most obvious social return to Nepal of the Project-proposed
facilities, reduced costs of supplying processed seed to numerousremote locations, was evaluated in Section IV above. It was found that,at least through FY 94, it was more efficient for Nepal to subsidize
transport from a few fairly large plantsmaintain than to purchase, operate and.26 small plants. It is likely that there arefoci at which some demandit would morebe efficientthan to place. a smallto tranport demanded quantities from some 
or "mini" plant

distance.might be the Such a locationDang Valley. Each location proposed for a plant wouldneed to be analyzed as a discrete activity.
 

The possibility that seed for processing would be so highly
location-specific that special handling requirements might impose very
high costs unless processed at or near the growing site might exist.
If quantities involved were substantial (e.g., Jumla), a small or
"mini" plant site might be feasible.at Each such proposed locationwould require careful analysis, basically in the context of unique
agronomic conditions.
 

A proposition that many small, farmer-cooperative managed units
would be more efficiently utilized than a few large units with associated
transport is arguable at best. Managerial assistance to the controlling
interest in the large units miht show a very high pay-off.
possibility of monopoly profits being realized The
 
at small, isolated units
is worth considering.
 

VII. Price Ratios
 

The Financial Analysis of individual processing facilities assumes
the following set of price ratios:
 

1.00 - eain price
1.20 - price paid to seed grower
1.50 -
Seed Sale price 1
 
1.70 - Seed Sale '.price 2
 
1.90 -
Seed Sale price 3
 
Actual prices of grain and 
 calculated

ratios) for the period August 
seed prices (using the above 

- September 1977 are given In Table 14,together with the range of actual prices paidtwelve months" by a sample of 31 
for seed "during the past 

April 1978. farmers intarviewed during March -The very incomplete Information on actual seedby farmers indicates prices paidthat paddy and wheat seed are sold across the rangeof price ratios considered in the Financial Analysisp but that maize
seed does not command the higher prices.
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Grain and Calculated Seed Prices and Actual 
Prices Paid for Seed, FY 78 

(R jKg.) 

Crop Grain Calculated Seed Prices Agtual Seed 

Area Price TA S S2 S3 Purchase P53es
 

Paddy
 

Kathmandu 2.07 
 2.48 3.11 3.52 3.92 ) 199W. Terai 1.58 1.90 2.37 2.69 3.00 )
C. Terai 1.81 2.17 2.72 3.08 3.44 ) 3.60
 

Wheat
 

Cathmandu 1.73 2.08 
 2.60 2.94 3.29 ) 2.61 o
W. Teral 1.50 
 1.80 2.25 2,55 2.85 ) 3.77C. Terai 1.92 2.30 
 2.88 3.26 3.65 ) 

Maize 

Kathmandu 1.87 2.24 2.81 3.55 ) 2.10 to3.18 

C. Terai 2.08 2.50 3.12 3.54 3.95 ) 3.33 
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