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ELSCTRIFICATION AND DEVELOPMENT

One of <he most easily tapped energy resources in Nepal i3 aydro-power,
and one obvious use of hydro-power is *o generate eiectricity. However,
While it is certainly true that electrification can act as a spur to devel-
opment and provide necessary input for it to happen, electrification of
itself is not development. Development in a society where eleciricity is
available is related to the use, rather than toc the provision cf electricity.

%t is therefore necessary that, where electrification is being undertaken
as a spur for development, <thought and planning should be given to the uses
to which the electricity will be put. And this must be done first of all in
terms of the development needs of the community.,

Development Needs in Nepal
Nepal, in its efforts to make up for many years of under-development,

is developing oax a wide front. Broadly all development can be classed under
four headings: health, education, energy and food. ¥Nepal is developing in
all these areas; however electrification can only make substaantial contri-
butiozs to the last two of these, namely energy and food. We will therefore
briefly examine the needs in these areas, and consider how electrification
can be used to meet them.
1. Energy Needs
It is a proverb that 'Nepal's riches are her forests'. Unfor-
tunately that proverb has largely lost its truth, as the forest in more
and more places is cut back tc¢ provide fodder for animals and fuel for
cooking. As the forest cover recedes, the land is eroded, and many
hillsides that once were fertile are now barren. Though His Majesty's
Government of Nepal has a reforestation programme, there are many years
of neglect to make up for, and as much as possible shouid be done to
save forests from further destruction. Because of the destruction of
go rmuch of the forest, there is an increasing energy shortage in Nepal,
and one that is much more serious than those which have faced western
nations in recont years, This is because the shortage affects the moat
basic need there is, that for food. Granted food ton is short; but if
what food there is cannot be cooked, then one is little better off for
having it. Portunately the shortage at present does not affect everybody;
however year by year an increasing number of Nepali people are feeling

its effecta and are being forced to look for alternative sourcer of fuel.
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There -are four main possible alternatives to firewood as a cooking
fuel; gobar (cow dung), gobar gas (or bio-gas), kerosene, and eleciri-
city. Gobar although used fairly widely, is unsatisfactory in that it
deprives the land of much needed fertilizer. In this respect gobar zZas
igs much more satisfactory, in that the sludge which comes out of the
plant as waste has as much fertilizer value as the gcbar which is used
to feed the plant. However such plants are too expersive Tor most
Nepalis, and while their development should certainly be encouraged,
other energy sources are also needed. Kerosene also is too expensive
for most peorle, and in any case it must be imported, and therefore cosis
the country precious foreign exchange. Electricity is also too expensive
in most places to be used for cooking.

Food Needs

As with energy, the food supply situation in Nepal varies very mmch
from place to place. Some places have surpluses, while others suffer
shortages. Often it is the people who live high up in the hills who go
hungry, while those who live the valley are able to grow snough or more
than enough to meet their heeds.

There are three basic approaches to meeting the food needs of those
who do not have enough. One is to raise the productivity of the land,
another is redistribution of land, and the other is to develop suitable
small scale industries that will provide a cash income to the people in
the hills to enable them to buy enough food to make up their shortages
(providing that the overall food supply situation in the country is
adequate).

How Can Electrification Meet These Needs?
Energy

Though it is perfectly possible to use electricity as a cooking
fuel, it is in fact hardly used at all, e¢ven in those rural areas where
electricity is available. As has been said, this is because it is too
expansive for people to use. Furthermore, in most small-scale hydro-
power projects the actual cost of the energy is usually calculated to be
rzther higher than the normal seiling price of Rs.0.50 per kWh.

There are, however, two factors in the high actual cost of energy
which give rise tu hopes that the costs need rot e so high. The first
in that many schemes expect to have a very low maximum load for the
first years when the interest payments on the loan will be high. The
second is that, even when the load builds 1p to a reasonable level, the

load factor ic expected to be very low - in other wcrds the average |




-3 -

power produced will be much lower than the peak power. 1In the case

of purely domestic loads, it would be expected t have a peak ioad

for 3 to 4 aours in the evenings, and for the cther 20 zours in the
day very little power is consumed. In such cases the load factor
(average power/peak power) cculd be as low as 0.2. The capital cost

of the plant, and hence the costs ¢f the energy, have %o de based,

not on the amount of energy produced, but on the peak power demand.

To give an example, take a project with an installed capacity of 30 i,
where the load factor is 0.2. The total power that could bYe generated
in a day if the plant operates continuously would be 720 Kih. However
if the peak demand is 30 kif, because of the poor load factor, the amount
of power produced will only be 144 kiWh. In making up the pricing
structure, a certain amount must be recovered per day. Suppose this
amount is Rs.100. If only 144 kilh is generated, then the cost per kih
will be Rs.0.69. However if the plant was able to operate at full
capacity, then the charge coull be reduced to Rs.0.14 per kWh., If
electricity is used for cooking with normal cookers, the situaticn is
not improved, but rather worsened. Further, at peak times when pecple
Wwere preparing their meals, there would te only enough power available
for only a very limited number of families. For instance, suppocge that
a family is able to cook a meal on a 1 kif cooker then a 30 kid instal-
lation would only provide enough power for 30 families to cook on. Nor
is pondage an answer to this problem, as the capital ~osts are increased
in proportion to the installed capacity, and there is the extra expense
of building a pocndage basin.

The only way in which the price of electrical energy in such
schemes could be reduced is by improving the load factor to as near
unity as possible. In other words the load should be as steady aa
possible. Nepal is not alone in facing this problem, but it is more
acute than in most other c untries because it is shown up more sharply
by hydro-power than by fossil furl generated power, where the energy
costs depend, to some extent, on the actual amount of energy consume-’.
But there are other countries where hydro-power is the major source of
electrical energy, notably Norwey, where over 90% of the electrical
snergy is generated by water power. There they have been able to
dzvelop very cheap electrical energy through encouraging the consumption
of ulectri ity at a high load factur., One aespect of “his has been the
development of a 'heat stcrage' cooker, to use a low energy input through
a large part of the day.
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The 'heat storage' cooker, as deveioped in Norway, aas 2 low
Wwattage element which is used %o nezi up a block of cast iron. This
vlock is insulated, and gradually stores up *he hea: procduced oy the
element. The heat is stored up slowly throughout the day and aigzght,
and is then awailable for cooking when required. While cooking *he
heat is removed at a high rate; and it is replenished at a slow rate
in time for the next meal. As it stands, the cookerr needs sume modi-
fication bvefore it will be suited %o the needs of Nepal, and work needs
to be done on this to find the most suitable materials and means of
construction. (An ou’line design is shown in Fig. 1.) If, however,
the development is successful, then it could result in a much higher
load factor than is common, and therefore in much cheaper electrical
energy. The example mentioned above gives some idea of the factor that
could be involved, but should not be taken to represent actual costs.
These will vary from place to place, and in any case are very dependent
on the repayment period and interest rate of loans. Preliminary studies
have suggested that an element in the range of 100 watts to 300 watts
should be adequate, and part cf the aim of development should be to make
this as low as practicable. It is estimated that the size would be
comparable w#ith the 'chula' (wood stove) used in Nepali homes.

It should be noted that the development of the storage cooker in
Norway was associated with a tariff structure that was deliberately
designed to encourage consumption of electricity at a high load factor.
A storage cooker will inevitably hage a higher cost than a normal cooker,
but should be much cheaper to run if the tariff is right. The tariff
gtructure adopted in Norway was a 'subscribed demand' tariff: in tlris
the consumer buys a certain number of watts at a fixed annual charge,
and is tlen free to use that level of power for as long as he wishes.
Obviously the longer he uses electricity for, the cheaper it becomes
for him; conversely, given a certain total daily energy requirement, it
is cheaper fcr him to plan to spread his power requirements through the
day, so thatv his load is steady. In this way he can buy as few wattas
as possible, and so make the cost to him a minimum. This tariff structure
does away with the need for a kilh meter. Instead, a current limiter is
installed in the consumer!s house, which disconnects him should he try
to draw too much power. This function could be performed by a miniature
circuit breaker, which would then also replace the main fuse.




Food
There are a number of ways in which electrification can contribute
+o the food supply of a communitys

-

1. Land Conservation

If electricity is used for cooking, as cutlined above, then it will
ease the pressure on the forests and so reduce the erosion which
is reducing the area of land availavle for agriculture.

o Fertilizer Manufacture
The first process developed to 'fix' ni*rogen from the air so tha:

n

it could be used as a fertilizer used an electric arc process.
Ahile this has been superseded in industrialized natioms, it could
well be appropriate for a country like Nepal, where the transport
costs on fertilizer are high and where electricity could be avail-
able in remote regions. At present a plant is being developed that
would use about 3 lkiW and which would produce fertilizer in liquid
form. While this is not suitable for every place, there are many
places in which it could Ls fed invo wa.i-:er used for irrigation,
and so increase the crop yields.

3. Agro-Based Industry yﬁ
As previcusly mentioned, one way of increasing the food supply %o

a community is by developing small scale industries that will provide
a cash income with which extr:ia} can be purchased. Whi].; this is
attractive as a theory, it needxgareful planning to ;hsure that the
cash generated does reach those.érho need it, and one must also watch
2gainst harmful social consequences attendant upon the change from
subsistence to a cash economy. One thing that militates againct
‘such developments is the lack of infra-structures Oke way in which
electrification can help here is by provilding the pow& for ropeways.
¢

<

4. Lift Irnetion

. J
While the benefits of pump~lift irrigation &obvious, it is not

always economically feasible, particularly where moderate pumping
heads are involved. Even where it is feasible, much iess expense
will be involved if it can be arranged that the pumps are driven
by turbires directly, rather than by electric motors. Nevertheless,
where the conditions permit, the use of pump 1ift irrigation can
substantially increase the yield of an area.

conclusions

Tae genaration of electricity from water power is a well established
technology. While there are areas that need development, particularly the




metler of speed conirol of Turbines, it should not ve oo zreat a zroblem

{0 zenerate aydro-eleciriciiy om a small scale for a reascnable cost. On
the other hand the use of electriciiy to meet the basic needs of a developing
couniry is an area that is largely unexplored. There are ways in which
electrification can be not just a luxury item, as has been suggested above.
3ut much work is needed o turn these ideas into practical rardware that

can coniribute, not only 2n paper but in reality, to the needs of the rural

communitiese.

gy-:lel - How Small is Beautiful?

It is generally assumed that the costs of energy decrease as the size
of individual generating installatione become larger and larger. However in
a country like Nepal, with a largely rural community spread out over rugged
terrain, this is by no means always the case, and careful comsideration should
be given to choosing plants of the right size for each scheme under consider-
ation,
Factors Affecting the Size

In planning a Lydro-electric installation, the following f:ctors should
be taken into consideration when deciding upon the best size for a particular

scheme. '
1. Civil Works

As hydro-electric plants increase in size, not only do the civil
works increase in size sorrespondingly, but they alsu increase in com-
plexity. In industrialized countries this is not tou much of a worry,
as the organizations and infra-structures exist to cope with this com-
pirexity, Furthermore the skilled labour necessary for such uniertakings
is available. However in Nepal these conditions do not obtain® all
large schemes have to be undertaken by large foreign funded organiz-
ations: furthermore the nature of the country makes the undertaking of
large civil engineering works arduous and expensive. Heavy equipment
cannot easily be transported and jobs which are routine in other settings
become laden with problems and difficulties.

But perhaps the most important consideraticn is the juestion of
labour. His Majesty's Government of Nepal, in their Rural Electrification
Development Programme, as in oth x development programmes, are emphasizing
peoples participation as one of the means of imjlemeniing this p1 rgramme.
This has several benefits in Nepal: one is thut if there iz genmuine
participation, tnsn there is much more a feeling of commanity involvement
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and oJwnershio in such projects. Ancther important venefit is thai if
the people who are %o tenefit by a2 developmeni scheme ccniricute *heir
own liabour voluntarily then a significant portion of <he cash cost of =z
scheme can ve saved. This is particularly beneficial in a society
Where cash is used very litile, and provides a2 means f{or peopie tc pay
in kind for developw:nt work when they do not have the resources to pay
in cash. However, if such development is to really invclve partici-
vation o: the whole community, then it is important that the community
is involved not only in construction of the scheme, but also in owner-
ship, such as through a cooperative. If they have contributed to the
value of a scheme through their own labour, then it is only just that
they should be given the responsibility of ownership.

If a hydro-electric plant i3 to become a people's project in a
manner outlined above, then it is evident that it must be possible for
the people to contribute their labour, not just im an ar~illary role,
but by providing tke main workforce necessary for the construction of
the scheme; and this will only be possible if the bulk of the work can
be done by unskilled labour. In many large schemes sophisticated
techniques are used and outside skilled labour has to be employed.

Transmission

Because o7 the population distribution of Nepal, with very few
large centres ot populaticn, a large hydro-electric scheme inevitably
involves transmission of electric power. In the case of ihis power
being supplied to a few large population centres the expense of the
transmission line is often justified. However where the load is pro-
vided by rural communities, whose use of electricity will, at least
initially, be at a very low level, the cost of transmission cau become
extremely large, and be more than the cost of providing a small scheme
providing power to a smaller commuaity. For schemes of the order of
50 kW the cost of transmission can equal the whole of the civil work
an. equipment costs if thLe transmisgion line is more than a few kilo-

meters.

Distribution

In many cases the economics of a rural electrifica“ion p.oject
will hinge upon the distribution costs. In the case of a compact bazar
these will not be too expensive; however, for vil!lages which are very
spread out it may turn out that the cost of distributing the pcwer

round the villzge from a central point becomes prohibitive.

-
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% is therefore important that the distribuiiorn networks e
iocked at critically, with a view o findinz the most economical ways
of proceding in pariicular situations. There shouid e room Sor
flexibility in such matters as the choice of “roltages for transmission
and distribution, and the experience of other countries should bve drawn
on when planning systems. Australia, for instance, has had considerable
experience in setting up distrivuiion sysiems in sparsely populaied
rural areas, and this experience could be used where appropriaie in
planning in other countries.
Overation

The operating costs of hydro—-electric projects do not increase
linearly with size, bhut, at least at the small end, in a series of steps.
For the very smillest of plants ('Pico~hydel') an employed operater would
not be needed. I'or a larger project, if the turbine is used to drive
other machinery besides a generator (e.g. milling machinery) the oper-
ating costs, as well as construction costs can be shared. From 5 IH up
to 15 or 20 I&f one operator would be sufficient, with an alarm t.
indicate a malfunction in off-duty hours, and perhaps automatically shut
the plant down. As the whole installation increases in size and con-
plexity, so the staff needed to operate it will become larger, with
managers and so on,

Integration

If various development schemes are planned aad executed in isolation
then development is likely to be haphazard, and unnecwossarily expensive.
This is particuiarly the case with rural electrification programmes, as
it is not electrification in itself that improves the conditions of
living, but the uses to which the energy is put. It is therefore vital
that due consideration should be given to this matter at the planning
stage, and that the electrification should be planned with other specific
well thought out development projects in mind. Furthermore, if at all
possible, these projects should be implemented at the same time as the
electrification projects so that benefits are obtained from the elec-
trification as soon as poseible.

In a narrower sense, the generation of electricity should be iante-
grated with other projects, so that the most efficient use is made of
the water resources. For instance, the canals could be used for irri-
Zation, or mechanical power at the powerhouse could be used for other

purposes besides electrical generatior.
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A rural electrification programme should not Ye planned without
some considerztion of the load thai is likely to be needed Dy the
community. If a plant "s very likely to be under-utilized for ihe
first years of its life, when the interest ~harges for the loan ars
highest, it may well ve wise to build a2 smaller plant at first; :if
vhe load does build up to the extent that extra capacity is required,
larger plants can be put in and the original equipment sold %o another
site to help pay for the larger plant. This policy also makes sense in
terms of making the available financial resources benefit as many
communities as possible. If eraller plants are at first installed,
then more commwmities will reczive electricity, and when the {ime comes
to enlarge these schemes then second-hand equipment will be available
to put in places where it would rot be economical to provide new equip-
ment.

Classes of Hydro-Electric Project
When the above factors have been taken into consideration, a project

can be planned in one of the following brackets.
a) Pico-hydel — Below 5 ki¥
As has been pointed out above many Nepali villages are spread out,

and the distributicn of electric power can be very expensiva. For such
vililages, are where suitable water resources are available, a cheaper
gsolution than the converntional type of scheme may be to provide a number
of 'pico-hydel' units geaerating about 1 ki each. These could utilize
small water flows at medium heads, and the work involved in making the
canal could all be done with known skills. The penstock could in many
cases be made from High Demsity Polyethylene water pipe, and very little
would be required in the way of a 'power house'.

Suitable hardware could be a small cross-flow or, other type of
turbine coupled to a2 motor car alternator. This could generate between
600 W and 1.2 kW at 24 V d.c., and has the advantage that no speei con-
trol would be required for the turbine. A solid state voltage regulator
would keep the output voltage steady over a wide range of speeds. This
power would be adequate to supply 5 to 10 houses with lighting, and if
a storage cooker is available (see paper entitled "Electrification and
Development") energy for cooking as well. The low voltage, while
severely limiting tha possibility of transmission, would mean that units
could be operated by these who benefit from it without the dangers
asgociated with higher voltages. On the other hand, an associated danger
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may ve that familiarity with These low wvolsages could dreed ccontempt
for aigher woltages wnich could Tollow at a later stage.

A suitable unit for such applicatione is currently under Jdevelop-
ment av Buiwal. It is particularly intended for providing eleciric
lighting ror turbine powered miils, dut is capable of mich wider
appiication.

o) Hini-micro-nydel - S5 to 10C Ki.

Projects in this range would use alternators gemerating 230/413 7
a.c. and usually involve trarsmission over at least z short distance,
dost of the civil works will be able to be done by local lzbour, but
some cement and other building materials would be needed for the pen-
stock intake and foundations, and also for the powerhouse. 3ecause of
the generator, speed countirol of the turbine becomes necessary, and
conventional means of doing this are expensive. It is hoped that more
appropriate methods will be developed. It is also necessary to employ
operating and maintenance staff. At the lower end of this size range
transmission is only economical over fairly short distances, but as the
gize increases the use of transformers and highe~ voltages can be
considered,
c) HUicro-nydel - 100 kii and Over

This scale of project will gemerally be outside the range in which

village communities can participate. If the power is intended for rural
communities, as opposed to a large population centre, then the trans-
mission costs will gemerally form a major part of the cost of the whole
project. In comstruction a sizeable contingent of ~utside skilled labour
will be required and the project will reed an operating and management
staff. In some cases the plant may iritially be operated far short of
its capacity.
Conclusions
Since circumstances vary so much from one place to another, and devel.n-
ment of rural electrification is at such an early stage in Nepa., it is too
goon to lay down guidelines to decide on the correct scale for projects in
specific localities. Rather, at each location, the different approaches
should all be considered, and selection made on the basis of what wil] best
fit the needs of the community.




JEVELOPMESNT OF A VILLAGE - AJUWA'S FIRST CEAPTER

bz 30b 7oder

In 1367, while trekking from Dorpatan to 3utwal, I remember siiiing

(2]
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32 tea shop along the 3ari Fad River in Gulni District of the Lumbini Zone.
The reasca I remember this, of the meny fea shops on that trail, was due %o
the new "American" bridge. The bridge h1ad been erected by USAID in 12635.

It struck me now this was a natural center where the irzil along the 3ari
Gad River was crossed by the trail from itlie district center in Tamghas, on
*3p of the ridge to the South, to Rupakot and Sl.anv.pur on the Hugdi River
to the North, The Bari Gad is a large river and like most of the large
rivers in Nepal, it is uesless for power and irrigation by village means,

On the other hand, the Hudgi River, a steep smaller stream, is used exten-
sively, especially for irrigation.

After the new bridge was built, Majuwa, at the confluencsz of fthe Hugdi
and Bari Gad Rivers, grew rapidly from a tea shop to a small bazar., It is
located on a large, well irrigated phant (large arez), with easy access to
the village on nearby hills. 'This provided a good location for a mecdern
0oil, flour, and rice mill.

Tke majority of the cooking oil in Nepal is pressed from mustard seeds.
This was traditionally done by a heavy timber, rotated in a hollowed out log
or stone, to crush and press the seeds. A mcdern machine can extract 50%
more oil fror these seeds and it is worth a four—diy walk one way %o a modern
mill to get it prersed. Flour can be ground at home by a homemade hand flour
mill, but it is heavy work and very time corsuming. There are many small
vertical axis water powerad flour mills operating in the country, but they
have a very poor efficiency and operate very slowly. Rice can also be hulled
at home but it also requires a lot of time and labour. In the planting and
harvest seasor, all labour is required in the fieldsts, It is usual to stock-
pile hulled rice, flour and oil so that 211 the women, whose job it is to do
this work, will be free to work in the fields. When rice is hulled at home,
it is not uncommon for woman to rise at 4:00 a.m. or earlier, and I have séen
them work until after midnight to get the rice hulled. A mill can do in
twelve minutes what two women do in twelve hours. It is true that thers are
long period of ':':derempléyment in the hills, but not for women. Much more
critical is a tremendous shortage of labour befure and after planting., TYields
are greatly reduced by planting late, not weeding properly, inot getting manure

S——
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spread on the fieids, and then the hezrtbreakinz loss of 2 railstorm

aiising ripe zrain tefore it could ve harvested teczuse of _zbour shcriage.
™—ically, 5 moderwm mill is powered by a 16-22 a.p. single cylinder low

speed engine That runs on crude 0il. All of the fuel, as well as lubricaiing

9il, is imported into Nepal and usually reguires hard currency for purchase.

In the case of H2juwa, 211 of this Zuel must te carried 2-1/2 days on

gorters dzcik Iroem ihe nearest road in Tansen. One strong gorter can carry

n

days worth of Tuel! ©For eight nours of operatiing on the average, 20 liters
of fuel and 1 liter of lubricating oil are recuired. This represents z cost
of over Rs.lOO/-- for one day of operating, just for fuel and oil, inciuding
transport.

In 1971, two people together set up a diesel engirne operated mill in
Majuwa. After a few years of operating the diesel mill together, the
partnership was dissolved and the second man sold out to the first. The
second later became and still is Pradhan Pancha, elected leader of a local area
called a panchayat, just across the bridge from Majuwa. .

In 1975 a request came frvmn the diesczl mill owner to the Small Turbine
and Mill Installation Project, under the United Mission to Nepal's Development
and Consulting Serviees (ICS), to survey the possibility of his mill being run
by a '"Butwal Engineering Works" (BEW, also under the United Mission to Nepal)
made water turbine, The site that be had chosen used an existing irrigation
canal and was very close to his present diesel mill., This was not as suitable
a3 a site some 200 meters up the canal and it wes suggested that he move to
the better location. Bven thcugh he owned the land, this site did not appeal
to him and, since his diesel mill was still running, he did not respond to the
quotation for a water poweared installation given to him.

In the meantime, a BEW tradesman, who was related to the former second
partner, also looked at the location and convinced the former second partner,
and the "Back to the Village" (the political party in Nepal) chairman of the
district, together purchase the land and install a water powered mill.

Through a third party, the land was purchased and an order placed with DCS
for the mill. But the Jdiesel mill owner came to know of the scheme just
before the 6-month grace period for land transactions was up and managed to
Zet the transaction stopped. $So again our survey crew was called to measure
a new location on the opposite side of the Hugdi Khola about ¢ .0 meters up
from the Majuwa village. A suitable site was located and on L5 March 1973

the ingtallation was completed and test run.
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This water iturdize deiivers 13 3.p. z2nd is coupled direcilr thrcush
veiss to the milling maczines. Zven thcugh this is 2 Jew horsepcwer _ess
than the diesel engize Instzlied in Majuwa, the millinzg cuipus is aigher
since the *urbine can be run continuously at full output as compared %o
contimuous operation of the iiesel ai about 50 load. The sc3al cost fer
installing the waiter powersd =ill in ithis case was a2lmost exacily <hat of
a diesel mill at foday's custs. Operziing costs, hoiever, are much, muca
lower since water is the power source and only a few rupees worth of zrease
are used in a mcnth. Since there are only two moving parts, there is much
less mechanical maintenance regquired on a water turbine than a diesel engine.
Some maintenance needs %o continually be done on the water canal, but that
uses existing resources and technology of the area.

A week ago, we visited the mill to follow up on any problems that may
have developed in the first 2-1_2 months of operation. Minor problems were
corrected and a mumber of design changes were noted. In addition to the
owner three people operate the mill: the main "driver", his helper, and a
ady to cook for all of them. Now in the busy season, when it runs day and
right, they live in the mill. When we got there, it had not been shut off
for 40 hours.

The customers were very happy, not just because they had an opportunity
to socialize and Inaf for 10-15 hours while they waited, singing and
dancing, etc., but because the payment was now considerably less than it
had been with the diesel mill. O0il expelling was in full swing, with
Rs.l/- per pathi of mustard seed being charged, instead of the former
Rs. 1.75 in the diesel mill: Wheat was z180 cheaper by 334 and rice hulling
by 38%. To observe the owner relating to the customers, keeping order in
the long time waiting their turn, collecting ais pay, and at the same time
operating the mill, was worth the whole journey. His money bag hung above
the o0il expeller and it was obvious from its bulge that he was prospering.

The diesel mill has not operated since the water mill opened. The
diesel owner has now come to us, begging for a water turbines he still hasn't
put his money down for an order, but we expect he will soon. The area will
easily support two mills and it will be iauteresting to see what the new
milling rates will be., A good return on investment should be expected by
the owner, but such competition from mills just across the stream from each
other should keep the rate fair. The farmers will benefit with the reduced
rates, less waiting time and better reliability, since if one machine would
be broken, the second at least may be running. What can be more discouraging
than carrying a heavy bag of wheat 4-3 hours to discover that the mill is

broken?




Miilling is the first chapter in the development of Yajuwa. I *hink *he

second will ve written about: electirification (a2 rough sirrey of ¥ajiuwa
viilage showed a present requirement of 100 forty watt light Sulbs, jusi

4 i), soap making from chiuri oil, a small workshop for retair of the equip-
ment being used, etc. It may take 5 or 10 years for this to develop, but
then, it is 13 years since the "1ew bridge" was built, and before that there
was only a tea shop.

(1 pathi = 4 liters)
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