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1. Lniroductiion

Integrated approach is a word oflen aeard and aentioned in the
context of development programmes, though the zearning of it is

10t always clear, its need is widely accepted. As cne leczl oifi-
cial 49ld me once, "integrated zpproach" Zor thke nepalese zdmini-
stration until recentliy meant, that the money “or variocus different

development activities comes from the same source.

Rural electrification in Nepal stands just a*t its beginning and
some eaxpsiience is being gathered actually. Gathering of experience
however means as well making errors in the begimaing and find bet™er
solutions through constant analysis of mads errors. This paper
tries to analyze some axperiences, examples cited hereafter there-
fore should not be considered useless errors for which at the

limit somebody could be hlamed, but as important steps on the way
towards a useful rural electrification in Nepal.

This paper does not pretend to proclaim any new revolutionary idea
or findings for patented solutions but simply tries to analyze,
what integrated approach could mean for rural electrification in
Neapl and now an imtegrated approach to rural electrification
could be achieved.

2. Traditional Approach

Nepal. has a large snergy deficit for which mainly cooking in rural
areas account. In the search for altarnative energy resources to
replace the ecological harmful practice of cooking with firewood,
one turned first towards tke logical pocsibility of harnessing the
ptentiful available and so far very little used waterpower.

The topography of '/epal however and the state of .ransportation
facilities available, make the eiectrification of the whc
cour’ry from a centralized grid an almost utopic enterprise.

As nost of “he energy in form of firewood is being consumed in
the rural areas of Nepal, the only possibility to replace fire-
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Mini Hydro Zlectric Generation Units (MAEGU). definit.ion of MHEGT's

oeing units in the range of 30 to 500 k¥ approximatively,
The first small hydel ;lant thus was built in Dhankuta and commi-

ssioned in the year 1972 and the second in Surkhet and commissioned
in 1978.

2.7. Dhankuta Small Hydel Fiant

Dhankuta small hycel plant has a capacity of 240 ki, with two
Pelton turbines of 120 kW output each and & head of 200m.

A zlimpse inside the local houses shows, that the expectationm,
that people would switch from cooking with wood to caoking with
electricity has not realised during the seven years of operat.on
of the plant. The fact that the power consumption for industrial
consumers has just doubl.ed since the yoar of commissioning and
that total yearly industrial consumption accounts for just about
10% of tas *otal consumption, indicates that the availability of
2 new poversource iu fact has not changed tremendously the local
living and‘production habi:i~. be it not the fact, that people can
extend the lczzth of their worxisz.day by the use of electric light,
Thus one probably wouldn't go too far in saying that the Dhankuta
sanll hydel plant so far has not hat a tig influence on the local
economy nor on the ecolngic balance.

2.2. Surkhet Small Hydel Plant

Surkhet, headquarter of the far western derelopment reéion is
electrified by a 345 kW powerplant of 65m head with 3 Ossberger -
Banici turbines of 115 kW output each.

The same observation as in Dhankuta can be made here: majority
of the inhabitants jc on cooking with firewood, so that domestic
po* erconsumption comes msinly from light loads,

Due to a “o0 optimiatic assumptica of the river flow during the
design period of the proiect, the actual firm output is only




4Q zil. 4iz2 a pendage of 8CGCO 2’ it is possidie o satisiy cthe eve-
~iag peai load of up to 100 kW made up Jor by exteasive lizotiug
gainiy. The limited riverflow, hovever aaxes it iopossille to suprly
electricity to all procuctive causumers during dzytine as otherwisa
the averzze load demand would be higher than the fira output canacity.
Taus so far only oxe rice mill and ome weldiz=g shop count amorg ‘"Le
orocuctive ccnsumers, wihereas three mills ar: still runzing ox dle-
sel and nzve 10 hope to e electrified uanless the policy to supply
electricity for excessive lighting and illumination to the detrizext

of productive uses is cianged.

Tous bcth in Dhankuta and Surkhet, little contribution to the
national energy balonce comes from these powerstations. Instead

of satisfying an existing demand (e.g. for cooking), a new demand
(i.e. excessive lighting) has been created which has to be satisfied
now.

2.3. First Surveys Carried Qut Under SHDB (1977-79)

It was recognised soon that elec*ricity from small hydro power
stations is not feasible for replacing the waste of firewood for
cooking. Nevertheless, rural electrification through MEEGU's is
considered to be an important step to achieve a future gnal ol
near to full elect—ification of the whole country for supplying
electricity to large parts of the population. With this goal in
mind a country wide survey programme was-launched to study most
feasible load centpes and sites. The SHDE was created as coordina-
ting agency for this pucpose.

During a firs: batch of studies 19 districts were studied for
implementation of SFEGU's. Based on the assumption that the
djatrict head quarters are usually the most densely populated
areas and the places where the economic activity is highest, these
studies were mainly concentrated om district head quarters. Due to
lack of experience with tais xind of_study, the terms of reference
for the private Nepalese consulting firms who wsre avarded the
task of carrying out these studies, didn'* emphasise enough the
produ: tive espect of rurzl electrificction. As a result, most aof
the studies proposed projects which were mainly sized on the domes-
tic lightiig decand due to lack of econoric marketv analyais for

prxoductive uses of electricity. A typical pattern common o. the
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in tZe evexziag and almost no lcad duriag dey time. The drojects thus

aave 2 very low load Icctor znd are actuzally aere illumizatiz

axercices ror district zezd Juartars.

(4]

2. Zimer.lences lade so Far

AS t2e ell...pxes Jhapkuto xud Surizhet siow, instzllation of electri-
city In rur.l arecs on the 37se 21 2 free aorket system does not have
tie expected izmnact on the econoaic ccnditions nor on the ecological
balcace. 48 a watter of fact, electricity distributed oa a free
mariet bases generates an ever increasing demand for lighting which
goes far beyond the satisfoction of a basic need for lighting. Thus
the mere installation of electricity in rurzl areas without - 'y
accoupaznyiag measures rather intends to create a new unproductive

deuand than to satisfy bcosic needs of the rurzl populction.

Besides the f.ct that electricity from SHG:U's is nct a viable
substitte for wood for coockirg from the techmical and economie .
point of view, experiences show that even when elactricity is
availanle, it is seldom usmed for cooking. A glinpse in Zathmandu
household:s shows that even cmong very well educzted memkers of the
loczl com_uanity, electricity for cooking is used -t the utmost

as staudby in case no wood, gas or kercsine was available. This
is rather a result of traditional cooking habits, than of a lack
of accustoming to & new utility or even of the understanding that
such a high grade energy as electricity should not be coaverted

to low grade energy such as heat. - Dhaal bhaat is just not as
-.usteful if cooked on electricity or zas than when cooked on fire.

This however shows that ons should not expect eloctricity installed
in rural creas to act as a sumehow magic solution for reinstalling
an ecological balance in the deforested rural hills of Nepal witk-ut
having any flanking activities.

The only project rfo far which hopefully will mcke a palpeble con-
tribution towar<s rsinsteallation of an acologic:l balance or at

least in preventing further deastruction of tie forest, iz the

80 kW Sa’leri-Chialsa project ia Solu Kumbu district, actually
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2loce ihout 3.C k31 woed waich cro zurat actuaily dcily iz zhe iyizg
srocess 3{ tie woSl needea Isr the carpet industry vhich soices <p for

tie livelinood of tae vhcle camp.

T2e survers carriad 2ut in 77/72 2ad 78/79 covering 35 districts,
siowed tiwl “o nuch ecprasis 1.s deen laid ca the pureliy technicol
2012t or vieyv of rurcl electrification 2ad that oz the dtiaer haznAd
socijy-ecoxsmic study, assessment of future cottaje and small scale
industry develo:sment on base of a aarket anclysis, in short the
whole productive aspect of rurcl electrification was neglectad.
Unsatisfoctory load curves with very hizh domestic peok were nmzde up
to improve the daily load factor, presuming that "some industry
might come up", neither giviag .he reason why those industries
should come up or which industries are most likely to come up.

In soue cases, where only sites with limited potential could be
identified for a specific load centre, pfiority was given to domes-
tic light load *o the detriment of productive locd as for exzmple

Pumpaing driaxing water or irrigcetion water.

Izplementition of thus analysed projects without zny further imput
would wost likely laad to siamilar experiences as made in Dhunkuta
or Surkhet.

b, Inproved Approach

Yith the aim “o cover as many .f the hilly districts of Nepal as
poasible (51 districts) a series of new surveys was started in 32
different districts in spring 79 and is actunlly still going on.

On the base of the so far mcde experiences new terms of reference
have bean worked out for the private consultants who zre orrrying
out the work. These new survey3 euphcsise more the productive as-
pect of the use of electricity than the purely tecanical, _ince

i* was seen from the former surveys that the tachnical part of the
studies in very few cases could meet the requirements. The comnsul-
tants hive to identify five wost promising load centres irn the
district cssigned to thew, on the basis of the following list of
the prio~ity criterias for sele.tion of load centres:




'

- cotiage indusiries

- 2Zr0 based ilzdusiries

- farms

- irrigation

- densely populated areas

- Zazaars

- administrative 2ead Juariers

- localities wWwith more than 1000 inhzpifants

Af{er identification of five suitabie load centres within the districs,
the consultants have to carry out a baseline survey with the local
inhabitants with the help of 3 questionnaire nrepared and handed

over to them by the SHIB. ¥From these baseline surveys we hope to get
informations about the general attitude of local population towards

a new utility such as electricity. Resulis from these interviews may
as well heip the consultants to make a realistic powe. demand fore-
cast.

Por each thlis identified load centres, two fechnically feasible sites
have to be proposed. The svrvey work on these sites is reduced to
measuring head and canal length and to mzke informative photographs
of the whole proposed scheme.

In short this new approach intemds to gather more irformation about
produstive uses of electricity in rural areas and to zize projects
rather on the base of a reasonably expectable productive demund than
on an ever growing demand for domestic light, which at the limit
could never be satisfied by any sizae of SHEGU. In the sizing of

the projects, light loada should be assumcd in the range of 00 -
150 W per household as this is the average connected load which
would be sufficient to satisfy basic lighting needs, In reality as
soon as slectricity is available, the load per houserold intemds to
be higher, at least in the households where they can afford it., This
however must not been taken into consideration at any cost as with
pricing policy or other restrictive measures lighting loads can
28831y be capted within the mentioned limits.
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t 0f these
500 so for zxnsvered uwith yes. Inm sze distrist 21l 100 interviewees
zaswered vitl no. T3e nercentoze of the aifirmative answers not
counting this district ;cmes to J6%

- luwonz the development works wentioned ca first or seccund priori-
t7 out of a list of 15 possibilities, the most oftenly mentioned
are : - irrigation

- watersupply

- healthpost

~ motorable roads
Only in cne district so for electricity for domestic use hos been
given first priority.

- The 1oney spent on fuel Ior lignting per mcnth oo a average of

"4 so far aurveyed districts zmounts to 21 rupees per nousehold.
One district an exeption as in this district the

money speat on fuels for light is 83 rupees.
Includin, this district in the calculation of :u avera e of the
5 surveyed districts gives an average of >4 rupees per month.

- In all the districtz except one lighting is done wainly with
kerosine 2s fuel. Only in ome district the ecologicilly armful
practice of burning dialos (resine soaked wooden chips cut from
living trees) for light is done extemsively. I this district
thus electrification would heve a direct imp..ct on the ecology
even by only supplying electricity for domestic light.

4,2. Further Requircments

To passionates of rural electrification these preliminary results
may sound disaspointing. On a first glimpse it does of course not
make much sense to install electricity in rural arseas, when the
majority of ) thisk that there are more important
worka to ba done in the village beforas elsctricity should be intro-

duced. However, these answers may only indic.te that local pcople

-
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camnot imegine what all can Ye donme Wwith eleciriciiy. Furthermcre

the works nentioned on first places to et oricriiy over eleciriciiy

are mainly wJorks which can be implemenzed with the help of eleciricizy.

Thus these preliminary resuiis only indicate that eleciviciiy alone
does 1ot fuifill a tasic need of the rural population or epal Tus
that electri-zity in combination with otaer activities can jiay zxn

imporzant for rural development.

As experiewce shows, it is nct sufficient %o mention in prefeasibiliiy
reports other activities which would be most fruitful to be introduced
in combination with electricity. As these prefeasibility reports
usually find only a very limited readership and as especially those
who would be in charge of such flanking activities never see such
reports, so far no other activities in combinz..on with electricity
can be expected. Without an imput from concerned offices nothing will
happen. I think therefore that the need to inwowlve other oflices in
rural electrification right from the beginning is very strong and

that in addition to this, a kind of circulation key saould be worked
out according to which these prefeas:bility studies would ve disiri-

suted among offices of other departments and ministries.

5. The Posgible Uses of Electricity in the Hills

The following shall but outline posaible uses of electiricity in
combination with which electiricity could become a valuable input
in rural development, pointing qut as well wiiich offices should be
involved right from the beginning.

S.l. Traditional Use

As stated earlier, the traditional use of electricity is orly for
domestic lighting, Thus in common Nepal® language 'batti" stands
for light, lamp as well as for current, electricity. Though it was
stated that electricity for lighting is an unproductive use, this
is not fully true. Light can be used to extend the working day in
manually operated irdustries, to allow studying and reading after
sunset, to establish evening schools for adult literacy coursex

and as some pretend to curb the birth rate curve considerably.

-
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Se2. Neu, .Jltiernativa Uses

dused omn tae reguirzuent tict eleciricity eitier contricure to
rural develosrent or tie reestablishment of an ecologicul balonce,
the following are 3ut some possibili‘ies which would help to
fullfill it.

5.2.1. Community Hotwater Tanks

In places with very lov deucnd during day time, *he surplus capa-

city of a MHEGU could be used- to heat water in electric becilers.,

placed on well frequented and centrally located places in 2 village.

The use of water with 50 - 70°C teaperature for cooking instead of
cold water could reduce the demand for firewood by as much as half
of the actual demand. Thus used electricity would amake a palpable

contribution to the conserv.tion of forests and to the reectablish-

ment of an ecological balance.

Howewer to realise this way of using surplus electricity the RECAST
and some local workshops for development and construction of cheap
and appropriate boilers, the department of WSS as well as may be
the LDD should be involved rizht from the beginning.

5.4.2. Comuunity Gobar Gas

Gobar gas being 2 widely recoznised and valuable alternative
energy source is not easily applicaole .n the Nepalese hills due
to unfuvourable climatic conditions. Gobar gas olans are having an
optimal gas output with an ambiert temper.ture of 28°c. This
tempersture however is reached only during few month per year in
larze parta of the Nepalese hills.

SAT/. is cctually building a cheese plant in the hills south of
Kathmand1, which should depend coupletely on gobur goc for its




enerzy rezuicsements. To :eke z00ar zas 3rocduction feasible ir spite
of un. “vouraitle cliuatic conditions, a sclar 1eat vackiag up systen
has Seea ccnceived axnd will 2e usecd for the first tiage in c¢ombina-

tion with jobar gas. A small tri:l plaat has beer put iz operation
satisfactorely zbout one Tear sack. Accordiag to calculations 2acde
in this contex%t, an average daily iaput of 50 xih asproximzctel;
would 5e surificiant to keep the teaperzture of a3 well insul-ted 2153
pit oz zn optimum under :verage climatological conditions ia the

Nepalese 2aills.

One now could think of an electric backing up system as well, to
operate alone or In combination with solar colilectors, us.ng surplus
capacity of a MHEGU during daytime to keep the gobar ga. plant at

an optimal temperature. This indirect uce of electricity would very
clearly cut down the exclucive uce of firewocod for -ooking.

Agencies and public bodies.to be involved in the cuccessful intro-
duction of cuch plants would be for exzmple loczl workshops with
experience in manufacturing bio gas plants, RECAST for develowning
an appropriate heating system, LDD, Agriculture Trzining and Ex-

tension Section of the MFrA etc.

5.2.3. Irrization ond Watersupply

A typical topogranhical feature of Nepal are the "Tars", high
2lateaus of alluvial and thus very pervious aaterial, situated at
S0 - 150 m above the riverbeds in the valleys of the mijor rivers
of Nepal. These tars usnally are extreuely dry due to the lack of
vlater retension capability of their soils and complete lack of
irrigation facilities. Gravity irrigation schemes often zre aot
feasible for these tars due to extremely long canals required.

Another typical feature of Nepal is the foct, that settlements
usually are situated high on ridges above the rivervalleys. This
often brings with it the fact, thaot no sources of drinking water
cre available above the settlement to allow a gravity watersuprly .

scheme.

In both the mentioned features electricity could be used in a most

productive way by supplying the enerzy to run pumps. This however
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would require envolvement of DI and DWSS right from the beginning

of the feasibilty study, in order to emnsure & successiul implementa-

tion of such o aultipurpose project.

5.2.4+. Azrobased Industries

Rice hullers, oil expellers xnd flour mills cre the most trivial
exanmples of cgro b:sed industries which con use electricity as
motive power. Having a mill just near the settlements on top of

the ridge czn spare several hours of manpovwer actually used to bring
the grain down to the river where the traditionzl "Ghattas" (water-
vheel driven mills) are located. This manpower thus would be free
for other productive development activities,

Many regions of Nepal acve a2 favourable climate for horticulture
and fruitplantations. Tha mcin problem so for hampering the deve-
lopmeat of such horticultural farms is the lack of tranaportation
facilities which would z2llow to bring the perishcble crops to the
market within a useful lzps of time. With the help of electricity
fruit processing plants could be instcolled which would allow the
marketing of the local cash crops in the big consumption centres of
Nepal.

To give the needed input to this kind of development, the Fruit
Development S8ection of the DA, the Marketing Service Divisior and
the Economic Analysis Division of the DFAMS, tho LDD, the DIn, the
mPC, the DCVSI, the ADBN, the ISC and cthers should be involved in
such progrcmmes right from the beginning of tha project study.

5.2.5. Small Scale and Cottage Industries

As the experiences from Dhankuta and Surkhet show, samll scale and
cottage industries do no% come up without any input from outside,

simply beczuse elect:icity is supplied.

To maks surz that such industries really come up. close cooperatiop
between LDD, TPC, DCVSI, DM, ISC, NIDC etc. hcs claiming priority,




5.2.9. cuczlyotus Qil Extracticon

A more utopic utilisation of electricity w.uld te the extrzction of
Euczlyptus 2il. 4s was zlready pointad out Ty Mr. Malcola Campbell
2t tlhe Semiznar on Monagemenat of Mdountzin Zcosystem 2eld horz in

iethmandu in Novemzer tuo years sack, Zucclyotus caaclcdulernsis of

dorth-ilest aucstralica origin, would te a2 jood, fost growizg fuel-

#400d tree, ccpoble of procducing fuel of aigh czlorific vzalue.

dith a little energzy input, eucalyptus oil couldAextructed from the
sazller br:onches and leaves and form a valuable export good for Negal.
(ne 44 gollon tarrel of Eucaiyptus oil is vorth 4000 3 approximately
on the world market!

Thus an Eucalyptus tree plantation in combination with an electric
Eucalyptus oil extrzction plaut would fullfill several aims ai once:
s0oil protection and erosion control, 'emergzy plantotiom' to provide
fuel to the local people znd generction of a good cash income in
rural areas,

However, to realise such plantations needs coordinction asd coopera-
tion between different departments and ministries, ncmely LDD, DF,
CMP, Afforestation Office, Dln, Fuel Cirporation, ISC, NIDC, Timber

Corporatior and others.

5.2.7. Nitrozen Fertilizer Plants

Another even ac:ze utopic productive application of electricity in
rural areas would be the alrewady so often mentioned spall scale
electric nitrogen fertilizer plant. This plant works on the principle
of geparating the Nitrbgen contended in the air by means of an elec-
tric arc. For an output of 1 ton of fixed Nitrogeu about 50'000 kwh

are required in this process.

To bring this application foreward, the cooparaticn and coordinztion
of the following public badies would be required: RECAST aad local
workshops to adapt the technology to be reproduceable locally, LDD,
Soil Science Section in the D&, ADBN, AIC and others.




6. The Function o: the SHDB

The functicn of the SHDB is to supervise feasibilty studies for
rural elec :rification and to act as the executing agency in the con-
struction of SHEGU's. SHDB already now is rather understaffed, espe-
cially in the field of civil eagineering and it can Yy no wme.ns be
fhe task of SHDB itself to carry out an integrated approach on its
own forces. Its fuﬁction withir the outlined possibilities <f appli-
cations of elactricity in rural areas hzs to be confined to act as
coordinating agercy between the different gentioned offices and in-
stitutions in order to ensure an efficieat integrzted approach to-
wvards rural elect:ification.

7. Conclusion

If rural electrification is to contribute toward the economic out-
put cad tise incomes in rurzl areas, it must be placed in a produc-
tive context. Electricity from SHEBU's being rcther an expensive
energy, it is ecomomically to fecasible to supply it for domestic
lighting only and at the limits would even not be Ieasible to supply
energy for covering the local heat requirements for cooking. As
experiences in Gujoerat (India) hcve shown '"enmergy plantctions! i.e.
plagtations of forests with applaication of a regular cropping
pattern for supplying wood for fuel, are cheaper than other sources
of energy. If 1% solar energy conversion by photo synthesis of trees
can be achieved, the land ;eqnircmont for a 1 MW thermoelectric
plant on base of wood would be 1 im? only. As for the fuel costs
from enerzy plantations, studies in the USA and experiences in

India put them in the range of 0,1 NC per kWh as compared to 1,0

to 2.0 NC economic price per kWh of smull hydel plants.

The economic justification of SHEGU's thus is not self evident.

The need to put rural electrificution in a productive context cam
not bYe denied and in Nep:l this can only be achieved through an
integrated approach. Here one should mcke & strong reguest on the
address of intermationzl and bilateral development agencies as well
as development banks not to just consider jmplementatioas of isola-
ted SHEGU's but tcke over ''packages’ for finencing. It is only like
this that rural electrific:tiom c¢an »lay its important role in the

development of the country.
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