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Case Studies oNn Renewable

4.1  Nepal Case Study Presentations

"This acsgion was chaired by Dr, "[LS, Papala,
Division Head of ME]L ICIMOD. During
the morning session, the first presentation
was made by Mr. Shrimat Shrestha, Mr.
Shrestha reviewed the ‘Case Study on Mi-
cro-hydropower' carried out in Nepal. This
was followed by the presentation of a "Case
Study on Biogas "lechnology' by Mr.
Ramesh Gongal and a presentation on the
*Case Study on Improved Cooking Stoves'
by Ms. Karuna Bajracharya. Finally,
Mr.VB. Amatya presented a “Case Study
an Solar Technology®, All of the speakers
represented the Centre for Rural Technol-
ogy, Rathmandu.

Micro-hvdropower

This presentation reviewed the status of
micro-hydro plants in Nepal where projects
of less than 100kW were considered to be
micro-hydro projects, Micre-hydro was not
a new concept in Nepal. Traditional
gharta{s) (water mills) had been part of the
rural setting in the hilly areas of Nepal for
centuries and it was estimated that abowt
25,000 vraditional gharta(s) were currently
in aperation. There were more than 1,100
micro-hydro plants instalied i Nepal, out
of which the mechanical drive type num-

Energy Technology

bered about 800 and turbines with electric-
ity generatorz about 300 units. There were
about 350 improved ghatta(s), MPPU,
which were costly and had multipurpose
usges, and there were about 250 peltric sets,

A good manufacturing baze had already
been developed and was primarily managed
by 11 private sector manufacturers which
were capable of producing turbine equip-
ment of up to J00LW in capacity with a to-
tal production capacity of about ZMW per
annum,. Maost of the factories manulactured
turhines on demand, and they accounted for
less than 25 per cent of their sales” volume.
They had formed an association with the
objectives of loblwing as a unificd foree to
influence policy, providing support to its
members, and becoming a focal point.
These factories were located in Kathmandu
and Butwal and, interestingly, most of the
micro-hydro installations had been estab-
lished in nearby districts. “I'he presgntation
identiflicd the key factors that had contrib-
uted to the growth of micro-hydropower.
These were: low capital investment; short
construction period; great potential; capa-
bilities in indigenous technaloey manufac-
turing; simple to operate; attractive govern-
ment incentives; and promotional activities
had been carried out by many international
apencics. At the same time, de-licensing of
plants, mitially those of up to 100kW and
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then up to LOOOKW in 1992, had further
encouraged it 1|1,"|.'l.-|1||,:nr||.|.'l:l.|:. I'rior to 19093,
the government subsidy was mdf S, hut
now it provided subsidies through ADBIN
of from 50-75 per cont on clectrical com-
ponents of hath add-on or stand-alone elec-
trfication schemes, The main comment an
the existing subsidy policy was that it did
nol take into account the transportation
costs but provided a flat subsidy on a dis-
trigt basis, which according to the manu-
facturers was unfair

The development of micto-hydropower was
always eited as an example of technological
innowation to suit the local needs and con-
ditions of hilly arcas, but the presentation
dentified various fssucs related to microe-

hvdropower (Box 10) which required ear-
nest consideration by stakeholders involved
in promoting this technology.

The presemtation also laghhghted the im-
portance of micro-hydropower in terms of
reducing drudgery for women, ag it reduced
the time taken in agro-processing actvities
and alse provided opportunitics for women
L0 engage in ncome-gencrating activilics
and Interacy clagses in the evening.

Regarding legislative and regulatory issucs,

the presentation highlighted the following

painis.

o The Water Resources” Act 1996 did not
speeily the right of prior use of water re-
sources for micro-hydropower projects.

Box 10: Various Issues Pertaining to Micro-hydropower
Development in Nepal

* Technological Issues

Long earthen canals

ues on Policies
Water rights' issues

L]
ﬂlﬁl##'ﬁ'{'iﬂb#{'ﬁi"

Grender issues
» Institutional Issues
& Poor accounting system

Low lead factor - lack of end-use diversification
Lack of technical back-up and monttoring

Lack of use of traditional skills: technical and management
Lack of emphasis on quality of civil works

Lack of dissemination of smaller units

Increased competition with diesel mills

Lack of promaotion of multiple-use of water resources
Cuality control and standardisation issues

% Inadequate technology prometion institution and entreprencurial

development programme
* Organizational Issues

< Lack of norms for project feasibility studies

< Lack of traiming for operators

< Lack of a management system
# Finaneial Issues

% Lack of insurance

%  Warranty izsue

< Consumptive rather than productive use
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The private sector shied away from re-
search activitiez because of the inad-
equacy of laws on patent and intellectual
property fights,

+ Lack of formal standardisation of proce-
dures and guidelines had resulted in er-
rors in flow measurements and demand
estimation at the feazibility study stage
of projects, as well as negligence regard-
ing safety features in micro-hydropower
plants.

* Prevaihng laws and actz did not lorce
rnanufacturers to provide long-term war-
rantics OF INsUrance.

» Entreprencurs had to register micro-hy-
dro plants a2 an industry {cottage) in or-
der to receive industrial tax and duty cx-
cmptions.

* Entreprencurs often found it difficult to
get fimancial assistance from ADBMN for
micro-hydro if a dicsel mill or sther wa-
ter turbane existed within three kilome-
tres of the vicinity. This had not only af-
fected hydropower development but also
created situation of monopolics.

The study team made presentations based
on feld case studies carried out on micro-
hydropower. Box 11 provides the highlights
of various issues that were faced at field
level.

and Discussions

Clarfs

During the discussions, a question was
raised about the method of fixing electric-
ity tariffs and the capacity of micro-
hydropower mstallations, It was stated that
the owner assumed that the total clectric-
ity produced would be consumed and the
tariff rate was normally set as one rupee per
watt per month. The rate also depended
upon a particular village and its cconomy.
The plant capacity was determined based
on the number of houses willing to receive
electricity for lighting, assuming three to
four bulbs per househald.
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Regarding the case study on micro-hydro,
the chairperson remarked that there was a
long list of 1ssues and preconditions for the
successful operation of a five kW plant. He
added that there were all kinds of internal
as well az external factors that seemed to
be inflluencing the performance or leasibil-
ity of a particular micro-hydro plant. If there
were 80 many problems prevalent in micro-
hydro, then who would really be interested
n its implementation ! ‘The chairperson
requested the gathering o look at each of
these technologies and also the kinds of rec-
ommendation made for policies relating o
those technologies in a somewhat rational
manmner.

Mr. Kedia pointed out that there were 10
manufacturers working in the Eastern States
of India, and they had the capability of pro-
ducing turbines of different sizes up to
150MW per annum. He stated that he was
very impressed by the kind of work carried
out in Nepal in the capacity ranges below 20
aor 40kW. In India, manufacturers would
never be interested i producing turbines
below 100KW, or maybe cven S00kW, in ca-
pacity. It was also confirmed by another par-
ticipant that India had had manufacturers
for 35 vears, but they were not interested in
manufacturing small-gized machines. The
average size of hydropower plant being in-
stalled at present was three MW

Mr. Kedia observed that most of the work
was being done by manufacturers in Nepal,
whereas in India manufacturers would not
bother. And there was something to learn
from Nepal's expericnce and consultancy
services could take up this responsibility.
He added that they had been trying to rep-
licate financial institutions like ADBMN in
India, but up to now they had not been able
o convines the government. He pointed out
that there was a high subsidy rate in India,
whereas in Nepal it was too low, He sug-
gested that a methodology needed to be
developed 3o that subsidies were limited to




Box 11: Status and Issues ldentified from Micro-hydropower Field Case

Studies
Diescription Ownership Status Issues
1. 85 KVA Commumnity Successiul Lo load factor
Cihandruk Micro- Comimunity
hydra
Electrification
FMan
2. 68kW Barpak Individual/Managed  Achievement of local Poarly designed; Risk
Micro-hydra like compamy youngt entrepreneur  of food and
Plamt sound organizational landslide; Remote
eapalility Tacation
3. 400kW Salleri Salleri Chialsa Successfully Poor transpartation
Chialza Mini- Electric manage:d and communication
hydropower Plant Company/Public
Lamited Company
4. 100W Sickles  Community/Sickles  Successiully Bulb fusing; lack of
Hydropower Village Electrification managed eommunity  motivation of women
Flant Commitiee scheme
5. lmproved ghatta  Community Success due o Need for onentation,
in Urthu mcrease m grinding  troming and
capacity improverment in the
system
b, TkW MIHP at Community Lack of end use;
Urthu Lack of managerial
and technical
capabalitics
7. MHP owner Individual Access to High maintenance
became a diesel information a major  cost: Long carthen
mml] owmer need in the rural camal
areas
B 32EW MHP a Individual Failure Water rights
Charaumndi problem
0. ZEEW Micro- Individual Farlure Flood damape
hydropower il
at Kalidaha
10, 1kW peltric set at Successful Sinall pelinic
Cihode St electrification
Community seheme
whatever was the requirement and a per-  Many participants believed that most of

formance hinked subsidy could e worked
aul.

Mr. Surendra Shrestha stated that the
government of Mepal was trving to sobve the
problems of micro-hydro development,

these problems would be taken care of with
the eztablishment of AEPC, Some of the
participants commented that the resources
that the government had allocated as sub-
sidies for the micro-hydropower sector were
nat used effectively
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The feasibility study of the project site it-
sclf was the most vital point. The main rea-
son for the failure of micro-hydro was boca-
tion, which was mostly remote and in hilly
arcas. The other reason might be that all
the people who wanted to implement the
project did it forceiully just for the sake of
the government subsidies from which they
benefitted. There was alao a problem azso-
ciated with the availabality of subsidics and,
al Bmes, ADB/N was not able to cope with
the demand. Hut, at a later stage, with an
inerease n the capatal cost of wurbines, the
subsidy allecated for the micro-hydropower
sector remained unused.

Omne of the participants pointed out that
women had done all the agro-processing
(prinding, de-husking) activitics at home.
But, with the introduction of microe=hydro,
the burden on women had been reduced
though, in fact, they now had to tend to
other ¢chores, therehy not frecing them as
much as had been expected. One advantage
wis that now they could wse the tme ved
as they chose. In some instances, the loca-
tion of the micro=hydropower mall was such
that they had w spend quile some time to
reach the mill.

The manufacturers played a big role in the
implementation of micro-hydropower
projects; especially in Nepal. The promo-
tien of this sector seemed o be very bleak
unless the capabilities of manufacturers
mcreased,

One of the delegates pointed out that MPPL
in Gauwhati had been developed alter accing
the progress made in Ladakh, and he added
that Nepalese manufacturers had not been
really oulgoing enough to promote their
products outside of the country. There was
a good market in the hilly regions of India.

Mpr. Surendra Mathema, representative of
the Azzociation of Micro-hydro Manufac-
turers described the problems faced by
manufacturers in promotion of micro=hy=
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dro. Manulacturers had 1o do all the work
themsehes: identification of the site, de-
s1gn, cost estimates, installation, and so on;
thiz had hmited their capacity for growth.
Mr. Mathema also pointed out that there
was & scarcity of trmned operators, The as-
apciation had carried out training for abaut
6l people, and it planned o do more in fu-
ture; and thus this might solve some of the
problems,

The manufacturers were not very keen on
gite surveys because, if the gite waz niot fea-
gible, the manufacturers had to bear all the
costs, Therefore, if there was a subsicdy for
site surveys, it would help. In Mepal, a sub-
sidy of only 50 per cent on clectrical parts
waz prowided, and this waz not sufficient.

Micro<hydro projects in Nepal were in de-
cline ecause the banks did not accept the
project itsell as collateral and the interest
rate was very high. A good end use had o
be pereeived before installation of the plant,

Mr. Bhola Shrestha, of the Intermediate
Technology Development Group (FTTG),
provided a good example of how the load
factor had been successfully increased. In
Ghandruk, the load factor had been in-
creascd up to 60 per cent with the use of
variouws low=waltage end-use devices to heat
water, cook riee, ete; primarily thermal ap-
plications. Touriztz could get hot showers
in both Ghandruk and Muktinath. Paper
dryers and grinding of herbs were also be-
ing explored as ways of diversifying end use.
A ropeway had been installed in Barpha,
The most important aspect was identifred
as transferring and building lecal capaci-
tigg, Mr, B, Shrestha described the training
needs. Chver the last three years, regular
training had been conducted and the train-
ing facilities needed 1o be institutionalised.
Mr. Bhola Shrestha emphasized project ap-
prajsal as it was very important. The first
criteria would be socioeconomic and man-
agement practice. An appraisal format




should be developed for socioeconomical,
technical, institutional, and managerial
practices.

The chairperson remarked that he wighed
that there were more cases of more than 60
per cent load factors. “The whole question
of quality depended upon the government
and other institutions also, He thanked Mr.
Shrestha for his positive presentation and
stressed that this kind of interaction was
needed to convingce policy- makers.

Dr. Junejo remarked that, at this stage,
private micro-hydro in Nepal was at a criti-
cal stage. Initially, plants had been more or
less distributed or given a push by govern-
ment agencies and people had accepted
them enthusiastically. Then came discrep-
ancies and problems with micro-hydro
plants. On a positive note, the situation had
improved. The number of plants was in-
Creasing.

| and Suppe

Isswes ldentifi ioms Made

The study team made a detailed presenta-
tion of the main findings and came up with
various suggestions. These suggestions
were commented upon and supplemented
by the participants during discussions.
Muost of the issues raised and sugpestions
made are as presented in the following pas-
Lages.

Management Aspects: Most of the com-
munity-owned and managed micro-hydro
plants had been more successful than indi-
vidually-owned and managed plants be-
cause of frequent debates over water rights
and non-participation by the community in
repair and maintainance of canal damage
caused by Moods and landslides in the lat-
ter case, as indicated in Box 9, A strong com-
munity organization, cohesiveness of the
community, democratic leadership, good
technical and managerial capabilitics, and
strong technical back-up were indispensa-

ble for making a micro-hydro scheme suc-
cisaful,

Administrative and Financial Proce-
dures: Many plant vwners complained
abset the cumbersome proscedures of banks
and other administrative units mvalved in
loan sanctioning, This demotivated many
from installing micro-hydropower plants.
Simple and transparent procedures should
be developed and institutionalised for loan
sanctioning,

Techaical and Financial Feasibility,
Optimistic assumptions of various factors,
such as high electricity consumption, low
cosls of mamtenance of long earthen canals,
and inaccurate head and discharge meas-
urements, had cauged many entreprencurs
heavy financial loszes. This would mean that
proper evaluation of the socioeconomic set-
ting, technical and managerial capalalities,
and the adequacy of surveys and designs
were essential while carrying out feasibility
studies. Accountability on the part of the
surveyor and manufacturer was alzo easen-
tial.

Chaice af Smalfer Units: The promotion of
smaller umis, such as improved gfuira(s)
to replace traditional ones, would not only
bring cconemic gains to marginalised
ghattera(s) but also reduce drudgery at
household level by introducing rice hullers.
In many instances, micro-hydropower
plants had replaced a number of traditional
gharta(s) from a particular locality.

Maintenance of Earthen Canals. High
seepage, damage by Irequent landslides and
floeds, and blockage of the canal were the
main problems. These resulted in high
maintenance costs and unreliability of mi-
cro-hydro plants. Availability of construc-
tion manuals and a code and enforcement
of standards while censtructing canals
would result in reduced maintenance costs,
Technical Back-up Service and Moni-
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foring: Technical back-up service and
monitoring were nobody's responsibility, as
the bank was only concerned with the [i-
nancial viability of the project. There should
be an institution responsible for monitor-
ing and backstopping to improve the tech-
mical and managerial capabilities of micro-
hydropower entrepreneurs.

Training: Most of the micro-hydropower
operators had not received training. They
had become operators by learning and do-
ing. Most of the owners did not know how
to keep business records and lacked appro-
priate business skills.

Warranty and fasuranece: There were a
number of instances of damage 1o micro-
hydropower installations caused by land-
slides and floods. In order o safeguard en-
trepreneurs from such calamities, insur-
ance should be mandatory. Similarly, long-
term warranties from manufacturers might
be instrumental in cutting down on losses
that might accrue to the plant owner due to
manufacturing defects.

Quality Control and Standardisatiom
The quality of raw materials used, safety
codes to be followed during installation, and
rated power of turbines and generators
needed standardising received from plant
OWINETS,

End Use Diversification: 1L was obacrved
in almost all micro-hydro plants that the
generation of clectricity primarily for illu-
mination resulted in financial losses, There
was a strong need to diversify end uses into
productive purposes such as agro-process-
ing, cold storage, ice factories, power looms,
carpet weaving, wood carving, and food
processing.

Gender Implications. The field study re-
vealed that the installation of micro-
hydropower resulted in saving women's
time hecause less time was required for
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AErO-Processing, in some instances, in-
creasing their productivity in activities such
as weaving and increasing their quality of
life through educational programmes in
other instances. Women did not participate
in planning, implementation, operation, and
management of micro-hydro plants, al-
though they were instrumental in coming-
ing the men to support the installation of
micra-hydro plants.

Warer Rights' Issue: The issue of water
rights was critical and prevailing laws did
not ensure the nght of prior use for agro-
processing and electricity production. In-
stead, water could be diverted as and when
deemed necessary for irrigation. There was
aneed to provide appropriate compensation
to the owners if such a situation arose.

Existing Policies Favour Diesel Mills
The existing subsidy on diesel fuel, low
capital investment, and flexibility of diesel
engines, along with the various constraints
faced by micro<hydropower (as discussed),
had prompted entrepreneurs to switch over
to diesel mills.

Changing Cropping Patterns. The shift
from cereal crop proeduction to cash-crop
farming systems had not only reduced the
volume of agro-processing activitics but also
imcreased the cash income for the purchase
of grain products grown in the Ferar, This
was a visible phenomenon in places like
Dihading. This had decreased the cconomic
feasibility of micro-hydropower plants.

Integrated Approach to Promoting Mi-
cro-Hydropower Plants. Casc studies
revealed that the repair and maintenance
of canals were problematical. The benefits
provided by installation of micro-hydro tur-
bines were not sufficient to meet the cost
of repairing the canal and alse frequent
water rights” disputes made these systems
unatiractive. The appropriate approach in
this context would be to integrate irrigation




water requirements of a particular com-
mumnity with the installation of a micro-
hydropower plant. By deing so, the cost of
maintaining the canal would be borne by
the profits that accrued from increased
productivity, and the cost of installing the
turbine would be recovered through the
gale of electricity and agro-processing ac-
tivities,

It was also suggested that the techmical and
managerial aspecis should be sirengthened
for effective implementation. In order to
reduce the cost of the project, the design
should not require a long carthen canal in
order to reduce the cost of the project.
There should be more emphasis on quality
civil work. Policies that promote micro-
hydropower, especially in the case of water
rights, should be implemented. Technology
promotion and entreprencurial develop-
ment programmes should be organized.
Project feasibility studies should be carried
out efficiently and training and orientation
must be given o operators. Warrantics and
insurance must be granted o the projects,
and projects should have more of a produc-
tive than consumplive use.

Biogas ‘lechnology

The presentation mdicated that bisgas n
Mepal had been quite successiul as a result
of government subsidics and the interest
and ivvolvement of INGOs and donor agen-
cics. Private biogas companies were intro-
duged after 199, The Biogas Support Pro-
gramme (B5P) was sel up as & joint ven-
ture between ADB/N, recognized biogas
companies, and the Netherlands' Dievelop-
ment organization (SMV). The history of
biogas development dates back to 197576
(1., Agriculture Year) with the installation
of 199 plants. There were 32,000 biogas
plants and the target was to mstall 10,0
biogas plants in the third phase of the pro-
gramme during the period from 1996/97-
1P 2 00D,

Prior to 1991, the subsidy pohicy of the gov-
ernment was not consistent. With the
Dutch-funded BSP programme, there was
a subsidy on the total cost of Re 7,000 i the
Téerarand s 10,000 in the hills, and recently
an additional subsidy of Bz 2, (M) was intro-
duced for remote hill districts where the
headguarters were not connected by read.
The programme also provided indireet fi=
nancing through training and observation
towrs to stafl of biogas companies and other
relevant agencies.

The subsidy scheme was channelled Lo
manufacturers, primarily through ADB/N.
The participation of other banks (NBL,
REB) was limited 1o two per cent in 1995/
9. The percentage of subsidy in the Férar
viried from 17-40 per cent and in the hills
from 24-58 per cent depending on the size
of the plants, as the subsidy decreased with
increase in plant capacity. This policy re-
sulted in reduced under-feeding of biogas
plants as they were installed in smaller
units. At the same time, the higher subsidy
rates provided in the hills resulted in in-
creased installation i hilly regions (1.e., 55
per cent of the total mstallations). Land-
less farmers were not able to take advan-
tage of this subsidy scheme, as they did not
possess phiysical assets for the bank collat-
eral. The real price of biogas plants had
decreased by about 20 per cent in the past
five years if inflation can be assumed to be
10 per cent. This could be due partly to an
increase in the numbers of private biogas
companics (from one [up to 1991] to 36
companics) and also because of economy
of scale as more plants were installed dur-
ing these periods.

The presentation highlighted the vanous
spcieeconomic beneiits of hinga_-a plants,
particularly for women and children. The
most prommnent was for saving wormen's la-
bour from collecting fuclwissd and manag-
g kitchens {and children for fuelwoo]
collection), as time for cooking and clean-
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g decreased substantially. This has im-
prosed the quality of indoor wir and thus the
health of the howsehold as this fuel was less
polluting than fuclwomd, Samtary condi-
tioma improved not onby in and around the
kitchien but also around the village, since
thie construction of tailels ulll:ig wath bioras
plants eliminated breeding grounds for
houseMes and mosquitoes,

In spite of the relatively successful imple-

meniation of hiu];'.m prramation and devel-

apnent programmes, there were still sev-

eral techmcal, Dinancial, and institutional

problems in the cffcetive promotion of this

technalingy, These were as follow.

o  Reduction in gas production during wine-
ter

= [ligh imtal cost

# Poor performance of the biogas lamp

o Sub-optimal use of biogas slurry

¢ No linkage between livestock develop-
ment programmes and biogas promotion
activitics

¢ Lengthy procedures for obtaining infor-
mation, loans, and subsidies

# Lack of follow-up action duc to shortage
of trained technicans [or mantenance
and repair of plants

The study team made a detailed presenta-
tiom of findings based on the feld surveys
carricd out, Box 12 summarizes the status
and presents the main findings, The pres-
entation highhghted varous =2ues denti-
fied during the hicld survey (Box 13) which
cormborated some of the issues Wentified
in the sectoral review,

The 1'|I'L'H-:.'1:|1:11.i|||l '|'|-::-i||l,|._:|,|. oul the '|'||:|-'.".i.!:i'-'v|:
aspects of biogas plant installation based on
freld survey rezulis, These were: saving time
spent on collection of fuclwood, reduced
pressure on forests for fucl, less consump-
tion of kerosene for highting, improvement
in health conditions, and improved health
and gamitation due to construction of tois
lets and feeding of animal dung mio biogas
digesters,

Clanfications and Discussions

Dr. Papola, chairperson of the seasion,
ratsed a guestion about ways of asscssing
the performance of iogas plantz, The staedy
tcam pointed out that the evaluation of
plants was being carried out through qual-
ity contral measures infroduced by the BSP
programme.

Box 12: Main Findings of the Biogas Case Study

Type/ Plant Cost Status Findings
___Location
Fixed dome Total cost Ra 29,000 Almoat all plants Link biogas with
Mahadevsthan  Subsidy B= 10,000 constructed during the  livestock; Health
Kabhre (FHll)  BSPIABDN carly eightics were and zanitation
abandoned and all others improvement;
cstablished after the late High cost
cighfics are in use
Deenbandbu Total cost Re 14,0000 All plants in uzc, Cheaper cost;, 2enae
Chitwan Subsidy Ks 10,000  Successful distribution of of belonging;
{ Teran) KMTNCARVDC low cost biogas plant with effective slurry use

maximum use of local
FCROLTOES,
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Box 13: Various Issues Identified
During Field Survey

= No linkage between livestock develop-
ment and the bogas programme

» Lacks participatory/innovative biogas
promotion approach

* Lacks proper use of biogas slurry

» Muost of the biogas plants arc owned by
villagers with high incomes

= Biopas plants are costly for low income
villagers

» Lack of trained (skilled) masons

* Lack of awareness campaign about
slurry usge and toilet-attached bingas
plants

e Unwilbmgness of hired labours to
handle slurry comimg out of toilet-
attached biogas plants

Mr. Baral refuted the statement that peo-
ple were not uging shurry beeause of the at-
tachment of wilets 1o the biogas plant. He
cited the example of Pokhara, There were
456 baogas plants and all of them used slurery
and had toilets attached to the plants. The
application of shurry was very beneficial for
vegetable erops, He suggested that aware-
ness among the people about the benefits
of applying slurry to the hiclds was more
important. “The study team replied that the
gane might not apply in all places because
of the varving aociocultural contexts,

A question was raised regarding the com-
parative productivity of a typical gas plant
with respect to the use of raw materials. It
was poanted out that production depended
upant the total volume of oy mateeal fed
tor the plant and plant capacity.

131, Papola stated that subsidics, up 1o a cer-
twon extent, would be cssential for a pro-
gramme like thig, and they should decrease
over the years, So, basically, the question was
i Lo reduce the cost of the plant and what
conld the government and nstitulions do
1o hring this ahout.

The study team stated that the subsidy on
Wiogas plants in the Téra was NRs 7,000,
even though there was more potential there,
whereas the subsidy for the nll: amounted
tor NERs 10,000 “1'his was primarily beganse
[ving conditions in the hills were more val-
nerable becanse of physical hardship and
the fewer energy optiong available 1o them,
It was found that biogas plants were not fi-
nancially viable without subsidies, though
they provided greater social profits than
other forms of energy. Therelore, there
should he subsidics for biogas plants, and
the present rates were satisfactory, The
study teqm also mentioned that the rates of
subsidy had gone down in the last five years
if imflagion was taken into consideration.
Alzo, the government was planning to
gradually reduce the subsidy rates m the
third phase of the biogas programme.

Mr. Baral highlighted the pogitive impact
of biogas installation on women and chil-
dren, as it saved three hours a day of woam-
en's time. Usually, small girls were sent to
collect firewond instead of them going to
school. Therelore, with the introduction of
hiogas, children now had time o go to
school and fuclwood was alsa saved, He ob-
served that the low cost biogas plant {i.e.,
Deenbandhu Maodel) was very efficient for
use i the Tl Experiments were needed
with other vpes of low-cost model.

Issues Mlentified and Sugpestions VMal

The study team made vanous suggestions
and these were supplomented by the parc-
ticipants durimg discussions. Most of the
igsues raised and suggestions made, both
by the experts and the study team, were as
fn]lnu'.

Biogas programme for low income
groups. Maost plant owners surveved were
from high income groups, as they had pro-
vided land as collateral for loans. Biogas
plants should be made available to low-in=
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come villagers. For this to happen, low cost
biorgas plants had to be promoted along with
casy access to credit facilities for low income
houscholds through community loan
schemes for landless and women's groups
instead of the usaal collateral.

Demonstration promotes adaption: Al-
mast all plant owners interviewed had in-
stalled biogas after they had seen it work-
ing i the neighborhood, They did not be-
lieve hear=say about the advantages of
biogras. A biogas promoter or developer had
tor find a progressive farmer willing o in-
stall the biogas plant properly to bring about
a demonstration clfcct, as a target-driven
approach had not worked i the past. Re-
silience was necessary.

Fromote use of brogas sharry, AMmost all
biogas owners were unaware of how to use
slurry cfficiently and also had a problem of
getting labour to apply it to their ficlds once
it had been attached to a toilet. Demonstra-
tions on the applicaton of slurry in develop-
ment of appropriate wols/equipment (such
as a trolley) for slurry handling were needed.

Structure and level of subsidy: The flat
rate subsidy for biogas plant sizes had
prompted farmers to install the smaller
plants. This had reduced the tendency to
over-size the plant capacity and later plants
were subject to low gas production due to
under-feeding of the plant - a commaon phe-
nomenon during the 80s. This also encour-
aged farmers with fewer cattle to install
biogas plants and integrate toilet facilities.
The presentation suggested that the poli-
cies pertaining to biogas programmes
should be consistent,

Quality control and standardisation:

Strict enforcement of quality and standardi-
zation by BSP helped to reduce operational
failures of biogas plants. On the other hand,
manufacturers claimed that it had stopped
innovations to reduce costs as only one type

of design was approved for construction by
the BSE

FPromote low-cost biagas plants. The
distribution strategy adopted and perform-
ance of the Deenbandhu biogas mode] were
encouraging, Similar action rescarch pro-
grammes should be carried out in other ar-
eas to cater to the needs of low income farm-
ere. The initial costs for biogas programmes
were very high, therefore, R&DD should be
carried out b reduce the cost,

Need for an Integrated Approach: The
BSP programme should be integrated with
the hvestock development programme along
with rural development initiatives,

Improved Cooking Stoves

The main objectives of the improved cook-
ing stove (ICS) programme were to reduce
the consumption of fuclwood and to im-
prove hygiene in the kitchen. The ICS is
canvenient for women and safer for chal-
dren. It reduces the time spent colleeting
wond, cooking, and cleaning pots/pans af-
ter cooking. It improves the general health
conditions of women, as they will not be
expoded to smoke.

Up ta now, about 88,000 to 90,000 ICS of
various types have been distributed by the
government, NGOs, and private scetor
agencies. During the mid-80s, the commu-
nity forestry programme and other pro-
grammes distnibuted 44,000 insert type
stoves, of which 35 per cent were believed
to be still in operation. ICS programmes in
the past had used a target driven approach
which had not worked. Users had no part
in designing and planning. So most of the
stoves installed were unused. Currently, this
type of stove had been abandoned in favour
of stoves built on site using locally available
materials and skills. A number of NGOs and
INGOs had incleded ICS programmes in
their rural development efforts. Installation
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by trained women promaoters had created
employment opportunitics and generated
mnoome,

Problems of IC8 dissemination included
their lack of diversity in wse, poople’s social
and religious beliefs absence of atrong gov-
ernment promotional programmes, lack of
proper user cducation and training, availabil-
ity of and accessibility to free fuchwood, low
rate of involvement of women in 1CS pro-
grammes, and lack of Ginancial and instila-
tional support for local NGO= and rescarch
institutions. Howcever, active users' partici-
pation and mobilisation of NGOs and the
private sector have proven to be an cffeetive
approgch 1o 1CS distribution in recent years.

Cast irom #toves in Jumla (suitable for cold
regions), the most expensive maodel so far

distribmted, received abont Ba 20000 per
stove as a subsidy, whereis other clay mod-
els, costing around s 200 imcluding labour,
generally received a subsidy for the cost of
installation through NGO and other or-
ganizations. Considering the overall 1CS
programme, except for the expensmve cisl
iran heater stoves, the cost of installations
congtituted a small portion of the overall
cost. Most aof the cost was on rescarch anad
development, promotion and distribution,
and training. So far, thesc actvities had been
covered by donor and THIMG grant assist-
ance, Mowever, there was no clear-eut, in-
peprated comprehensive programine,

The presentation highlighted the aaliemt
featurcs of [C5 distributed w some rural
arcas bazed on the field survevs and case
studies available (Box 14}, various issues

Box 14: Salient Feature of the ICS Programme in Villages

Place End Use Cost/Subsidy Status

Pokhari Danda, Cooking Fs 120 Almost all are in use; Total of

Bhumkot VIXC Animal feed  50% subsidy 270 1CS distributed

Gorkha {1 and 2

pot holes)

Mangalpur VIXC  Cooking It 100 per ICS 75 ICS installed of which only

Chitwan (Two pot 0% subsidy G0% are in use

hnles)

Urthu village, Space heating Rs 4,500 ‘The number of installations is

Patmara VIDC Cooking 75% subsidy 6, of which all are in use; but

Jurala [Cast iron it consumes more fuehwood

S0V than traditional stoves

Bayarban VDO Cooking Rs 60 The number of installations is

Maorang {Twa pot 100% subsidy 58 of which enly 25% are in

holes) usze; lack of technical
backstopping.

Rajahar VDIC Cooking Rs 65 Diata on the performance are

Nawalparasi (Two 100F% subsidy  not available; use of locally

pot holes) available materials.

Jvamire Conking s ) Tribal group; successiul

Makawanpur 100% subsidy  programme; training to [CS

(‘T'wo pot holes) women metivators and
installation by women
technicians
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were identified (Box 15), and appropriate
INCABLTES sugprested for the promotion af
ICS in Nepal.

Clarifications a HECUasInns

Profesor Chalise suggested that the impor-
tance of fuchwood must not be minsmised,
irrespective of all the progress in the RET
manufacturing scctor. He said that mast
people in Nepal will be using fuelwood for
the next 50 years. Therelore, fuchvood was
and would remain a very important factor,
4.":-i|'|l.':.'i.'|'|'|'r|.' for mountain pr_-np'l;_-_ He win-
dered why there was no prionity for rescarch
into fuehvood and why it was not discussed.
He added that talk of alternative fuels was
only lip service because 80 per cent of the
people were using fuchvood, but it was not
reflected in government programmes and

policies. People in the villages, capecially
housewives, had no time to go and voice
their opinions, Women were busy collect-
ing fuelwond and cooking for the family. He
said that he had been involved with discus-
sions on RETE since the early 702 and, even
today, the data on energy were inadeqguate,
Therefore, he emphasized the fact that col-
ection of data was very expensive and diffi-
cult, and this should alzs be gvien priority
during the consultation.

Dr. Papola, chairperson of the session,
stressed the importance of fuclwosd, De-
forestation and environmental degradation
In mountain arcas were primarily caused
because it was difficult for poor mountain
houscholds o meet their daily needs, This
factor should be examined very critically.
There were other causes for deforestation

Box 15: Issues [dentified from Case Studies on ICS

Suitable for multi-fucl use

Stoves 1o cater for space heating needs
Lack of technical backstopping
Repair and maintenance problems

i ial and E ical I

& Free agceess to fuclwond

lastituticaal A :
Speradic promotional programme

= O O & B O @

Lack of monitoring agency

Social Issues

Lack of lecal-level women technicians

L]

programme

Lack of alternative, various appropriate designs matching the needs of users

Stoves capable of fulfiling cooking and heating requirements as desired by users
Stove should match with housing strueture and climatic conditions

Intermittent promotion and lack of continual effort

Lack of research agency for continual efforts to improve designs

Incompatibility of stoves with zocial and religious practices
Weak participation of womnen in ICS programme
Mo housing and kitchen improvement programme to link up with the 1C5
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and environmental degradation also, so
maountain peeple alone could not be blamed.
He pointed out that, while looking for al-
ternative sources of encrgy for mountain
areas, somehow the focus always seemed o
tae om gavimg fuelwond. Much more impor-
tance had to be given to saving fuclwood by
providing a higher grade, more cfficient, and
muore versatile form of encrgy, becanse
fuclwood, even when available, was not a
versatile source of encrgy. Mrs. D.D.
Shakya stated that RECAST was still in-
volved in the chulffua programme by proamaot-
ing houschold cooking stoves and institu-
tiomal cooking stoves. RECAST was also
looking at how to minimise fuelvood use
by looking for (uclwood alternatives.

Dr. Rijal said that open fire type traditional
steves were more efficient than improved
eooking stoves if space heating require-
ments were also taken into consideration.
Therefore, the important issue was to iden=
tify hougehold necds and comparison of
technologies should be based on the types
of tasks performed. It was wrong to say that
improved cooking stoves were more effi-
cient than traditional ones without properly
understanding the role that traditional
ehialfra had played in mountain houscholds.
This statemnent might be true for the plans
where space heating requirements were
mimimal. The improved cooking stove pro-
gramme in the past had clearly had a bias
towards the plains. Although the
smaokelessness of improved cooking stoves
must be recognised fully, as they reduced
health and environmental problems, maost
of the ICS programmes were designed to
reduce the increasing rate of deforestation
rather than to minimise negative health
impacts. It was, therefore, suggested that
the ICS programme should be considered
a component of the Ritchen improvement
programme in the hills and mountains of
Mepal; and this would mean better health
and hygiene, eventually reducing pressure
on the forests as well as the burden on

women and children who collected the
fuetwood. To add to this, it was pointed out
that, in India, less than (e per cent was
saved in fuel from cooking stoves and
hiogas, and it was suggested that there was
a need to re-orient the ICS programme to
miake it suitable for the hills and mountains.
o M

laswes [dentified and Supype

Various suggestions were made concerning
policies, institutions, technical and finan-
cial aspects, research and development, and
gender issucs bazed on the obzervations
mide by the gtudy team. These were com-
mented on during deliberations. Most of the
issues raised and sugpestions were as fol-
Torw,

Develop long-term vision: Long-term vi-
siom was essential for a healthy kitchen en-
viromment and reduction in fuclwood con-
sumption. The programme necded w be
conceived from the Kitchen mmprovement
perspective.

Technical back-up and monitoring: An
institution with the responsitality for pro-
viding technical back-up and monitorng
the programme should be created 2o that
technical problems encountered by users
could be resolved without them abandon-
ing improved cooking stoves.

Matching technology with user needs

The type of stove required varied from place
to place because of the fact that different
needs were being met by traditional stoves.
At the same time, cooking habits and needs
differed among various ethnic groups, Dhl-
ferent models were needed for different lo-
cations and ethme groups. 1t was found that
promation of & fixed/one-type design of ICS
had not been successiul.

Use of local materials and indigenous
skills. 1t was found that by using local ma-
teriala and training local women to con-
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struct 1CS, successlul promotion of 1C5 was
realised. This aspect must b considened
in designing 1CS programmes,

Need for infensive rescarch and devel-
ogrrent: Dievelogpencnt of variouz types of
atoves suitahle for different rural commue-
nitiez was essential, This would rcquin_-
continuous R&DD activitics with good finan-
cial suppart. The type of rescarch activities
that could be considercd were: low-oost [C5
for space heating with smoke removal de-
vices; versatile 1CS that could be operated
with different types of biomass fucl; casy Lo
install and clean chimneys; ICS for big fami-
lics, hostels, and police/army barracks,
rakzhs (alcohol) preparation, animal feed
preparation, and 1ICS that reduce cooking
time. Efforts must be made to commercial-
ise these developments,

Building Capabilities at Village Level
It was found that 1CS techniciang plaved a
vital role in successiul ICS programmes. " he
criteria for scloction of the teainee should be
that hefzhe be unemployved, loeal, innovative,
with poeod motwvational skill, and prelerably
awoman., Users should also be oricnted, o
that they understond the importance of cach
component of the 105 and were involved
during the placement and construction of the
same. Users should have a say in choosing
the location for installation.

Subsidy needed for promoitional activi-
ties The sum of money invoheed was 1ot
great, except for stoves o be distributed in
eold repions, The cost incurred during the
distribution af ICS (for cooking) was pri-
miarily for traiming 1CS technicians and pro-
motional materials. [t was suggested that
the promotional activities related to 1CS
distribution should be subsidized,

Solar Photovoltaie “Technology

The presentation reviewed the status of
solar encrgy technologies, in general, but

primarily focussed on the development of
solar photovoltaics (SPVs), The develop-
ment and pramotion of SPY home lighting
systems (roughly, 400 houscholds with 30-
I5Wp for lighting) were recent in Nepal,
This was being promoted by private entre-
prencurs and NGOs, There wene three
companics who assembled and supphed
these systems. Accordingly, SPV for amall-
scale irrigation and drinking water supplics
was only in the experimental and demon-
strative stages. Nepal Electricity Authority
had pioneered the installation of a 30-50kW
SPY for rural cleetrification in remole ar-
cas such az Simikot in Humla, Gamgadi in
Mugu, and Tatopani in Sindhupalchowk,
but frequent breakdowns had oceurred.
There were maore than 6,060 units of 30W
module 5PV systems installed in different
parts of the country for communication
purposes: these were mostly installed by the
Nepal Telecommunication Corporation and
the Civil Aviation Department and military
barracks in remote locatings,

The presentation highlighted the govern-
ment subsidy scheme, In FY 1967, the
government provided 30 per cent and 75 per
cent capital subsidies on the total eost for
SPVY home systems and irrigation, respec-
li'-"l.-'|'_!-'. and ADEBE/N waz sull |:|||i|:|;_r| sin, S
companies enjoved tax and duty exemplions
for importing solar cells and mther accesso-
ries, There was no subsidy on solar dryers
and cookers. The interest rate for entrepre-
nenrs was 10 per cent, and this wiaz beng
channelled through ADBMN.

The presentation highlighted the salient
features of SPV systems distributed in parts
of the eountry based on the ficld survey and
cpse studies (Box 16) and various issues
were identified (Box 17).

Clarifications and Discussions

Prof. J.N. Shrestha stated that one insur-
ance company had begun to insure the PPV
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Box 16: Salient Features of SPV Technology in Nepal

Place Cost/Subsidy Status

Timilsina Gaun Kabhre Ra 30,000 Installed in 13 houses. All are in use

(35W stand along) 50 per cent subsidy

Pullimerang Tanahu = Rs 23,000 Installed in 80 houses - almost all are

(35 stand alone} 50 per cent subsidy in uge - installed by higher economic
clasgs villagers Villagers attempting to
link it with the socincconomie
development of their village

Simnikot, Humla Monthly average  Irregular supply due to frequent

(50KW central SPV) charge of Rs 76 breakdown of inverter; high
installation costs

Sundarighat Water LIS§ 482,000 Operating well; high cost research

pumping Bode, (I Phase) project

Kathmandu (I phase -  US$1538,000

kW and Il phase - 40kW) (Il Phase)
RuralRemote Mot availablie
Communication

Mewdel System and 75 systems were estab-
hished in Dhading at the cost of just Rs five
per month. He outlined the revolving fund
gyatern of Pullimarang that had facilitated
the installation of SFY home systemns and
said that it had been very beneficial to the
community. He added that some of the data
presented by the study team were mislead-
ing, therefore real data had o be worked
oul. He stressed the need for subsidies for
the PV system.

Dir. Junepo was of the opinion that the cost
of PV was higher than the cost of micro-
hydro. He added that there should be de-
marcation of areas for SPV promotion, so
that energy would be available to commu-
nities at the cheapest possible rates.

It was poanted out by Ms, Soma Dutia thar,
in Ividia, the PV syatemn was used for hack-
up in some arcas. PV was used to operate
pumps and for various other uses in India.
The only problem with PV was that it
needed a lot of space.

Operating well and replaces 1.2ZEW
generator set; successful application
of 5PV for remotel rural
communications

Mr. K.C. Diumole stressed the importance
of creating a database on radiation, sunshine
hours, topography, hydrology, and so on, He
requested ICIMOD) to create a database in
consultation with varous other agencies
working within the HEH region. He sug-
gested that the cost of solar photovoltaic
maodules should be reduced in order to re-
duce the cost of the whole syetem. Systems
should be designed taking into considera-
tion the climatic conditions of the location.
A research centre could be established in
one of the countries of the HKH regton in
order to study different climatic conditions.
He stated that the policies that had been
discussed would help ereate awareness and
foater development. They would also help
to assimilate the commercialisation of RE'Tz
in trying to create an effective institutional
infrastructure,

Mr. Navin Dhungel suggested that a bet-
ter mechanism should be adopted and he
stressed the urpent need for R&D for the
promation of private enterprises. He added
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Box 17: Issues Identified from Case Studies Pertaining to SPV Technology

* No policy-level emphasis on cquity issues
= Need for demarcation for 3PV clectnification

* Poor people cannot afford it

= Mo linkages with income-generating activities, but has potential

» High up-front costs

* More suitable for low load applications such as communication

s Low maintenance costs

Technical Aspects
= Frequent fuging of bulbs

« Centralized system suffers from frequent invertor break-down

* No over charge controller
* No research actiaties

Social fssues

* SPV home system 15 a houschold status symbol and creates tension in rural arcas
* [ncreased communications by installation of TV in remaote locations, but only rich

people can afford it

= [ncreased social interaction among villagers
» “Technical skill improvements at villagg level

that subsidies should be given o PV Salar
Systems, even though it distorted the mar-
ket.

[ssues Identificd and Supgestions Made

The study wweam made vanous suppgestions
wilth regard to 5PV development in Nepal.
These were commented upon by the par-
1i|,"i|'|'.|.r|[:¢.. Vot of the izsues raised and sug
pestions made were as follow.

Area identification for SPV home sys-
tems: SV systems were found to be ap-
propriate for low power applications and
where no other options were available be-
cause of their igh cost perk\Wp. For exam-
ple, it was found that, if the demand was
VETY fow, Tess than 300 W, 51V SYSLETNE wWere
cheaper than diesel generators. Also, the
SPV system was cheaper than grid eleciric-

'i13,' when demand centres were located fur-
ther than 40km frem the grid. [ was, there-
fore, important that areas where such pos-
sibilitics did not exist were places bo be con-
sidered for SPY home system promaotion,
Contrary b this, it was obacrved in Kabhre
that these systems were promated in places
where it was planned 1o extend the national
il

Subsidy - mechanizm for demonsira-
fiom: It was obscrved that, as a result of the
50 per cent subsidy on the capital cost of
the BPY system, 11 was becoming popular
among high-income families. The question
of social coquity had become crucial, as in
st cases subsidics were recewved by the
rich, and the prime motive for such an in-
stallation was (o demonsirate their status,
contrary to the objective behind providing
a subsidy. However, in the mmitial phase, 1t
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coubd be justified in terms of creating a
demonstration cffect in remole areas o
popularise the technology.

Minimise techaical constraints "I he sys-
tem faced various technical constraimis such
as: low power conversion efficiency, storage
problems, and chimatic uncertainties. 'These
constramts necded to be resolved for smooth
functioning of 3PV systems.

Stand-alone versus ceniralized sys-
fems: The comparizson between centralized
svstems in Mugu and Humla and stand-
alope gystems in Kabhre and Pullimarang
in Nepal showed that the latter were more
appopriate in remote anens due to conver-
stom, transmiszion, and managerial prob-
lems, Stand-alone SI'V svatems should be
promoted rather than centralized systems.

Promote institutional linkages and co-
ordination: There was a lack of coordina-
tion and monitoring of the various institu-
tions involved in the development and pro-
motion of SPY. A newly established organi-
zation, AEPC, should play the lead role in
facilitating the efforts of various organiza-
TN Lo proanote ST I1.'1."|'|!|I|r'||.|g.'\_".'.

Need to design an innovation funding
mechanisar At present, rich familics had
enjoved the benefits of subsidies as bank
loans were available for thoze who could
prowide lamd as collateral. Tt was smportam
to ereate access to capital resources for poor
andd marginal farmers (o purchase technolo-
gies for labour saving and o improwve the
living conditions of poor familics throwgh
income-gencraling activitics. In this re-
gpect, formation of village-level cooperatives
could be an important beginning, for which
the government might have to prowvide seed
money, This approach needed to be tested
prior tooits replication,

Irntegration with income-generating ae-
tivities: ‘The subsidy that was being pro-

vided could only be justified if it was linked
properly to income-generating and social
development activities, An attempl Lo pro-
mote a bag-making cnterprise in
Pullimarang was a remarkable example of
productive end-use of an SPV system. Simi=
larly, conduction of litcracy classes in the
evening, educational programmes through
TV, and prowision of light to the Hlealth Post
were a few positive development activitics
imitiated in Pullimarang,

Increase Opportunities for Women's
FParticipation: The impact of SPV systems
was positive on women and ehildren, as they
provided opportunitics for women to per-
form their activitics in a more relaxed man-
ner, whether tending their babics or spend-
ing time in income-gencraling activities ar
participating in development activitics such
as Iiteracy classes and awarencss pro-
EramImes, forestry users’ growps, sl soan,

4.2 Technology Dissemination and
Adoption Approach: A Case Ex-
amiple of Passive Solar Housing in
Himachal Pradesh

Dr. 5.5, Chandel highlightcd the impor-
tance of the Passve Salar Housing Pro-
gramme in Himachal Pradesh. The major-
ity of buihdhngs congirucied in recent years
ignored energy-saving opportunities such
as oricntation towards the sun during win-
ter, properventilation during sumimer, land-
scaping, breczes and other natural elements
of the site, and opportunitics in the struc-
ture and materials of the housc wscll which,
with thoughtful design, could be uied to
collect and use free energy. A climatically
responsive building reduces adverse -
pacts on the natural environment while
improwing the quality of life. It was possi-
ble to reduce energy consumption by 50-70
per cent by using well-tested concepts of
passive solar and climatically adapted build-
ing designg.
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e presentation described site, shape, and
onentation of building; rellectivity of growml
andl building surfaces; vegetative cover
around the building: size and orientation
of window and deor openings; and planning
of interior gpace lo play a significant rale in
terms of increasing the effectiveness of
building for energy saving.

I'he presentation highlighted the main fea-
tures of the Solar Howse Action Plan for
Himachal Pradesh, India (Box 18). The
State Counedl for Science, “Technology, and
Emviromment (SCSTE), HE is the nodal
agcney for coordinating this activity. Under
the progrrammee, designs incorporating the
solar concepl were prepared for 20 build-
ings 1o be constructed by the State, of which
three buildings had already been con-
structed. At the same time, the Ministry of
MNon-Conventional Sources
[MNES) had formulated a passive solar pro-
gramme with the following objectives: a) to
create awareness of passive solar technol-
oy through training and education of the

Energy

masses for large-scale application and b) to
provide comfortable conditions i the hiv-
ing and working spaces of buildings by op-
timum use of available solar encrgy in build-
ings, energy management Lo reduce the
consumpilion of commercial energy in
buildings threugh preparation of a detailed
project report (PR}, and construction with
the same. In order to mect these objectives,
MNES had provided various incentives, For
example, MNES had provided 50 per cent
of the costs of the DPR of a building using
passive solar architecture up b & maximum
af ICKs 50,000 or 2.5 per cent of the esti-
mated cost of the building for each project.
These facilities were available to state nodal
agencies also.

Dir. Chandel's presentation also highlighted
various projects being undertaken by the
BCETE. These were: a) establishing a net-
work of institutionfexperts within the HKH
region of India - funded by ICTMOID; b)
reviving traditional hill architecture; initia-
tves in the cold desert of Spiti Yalley; ¢) tra-

Box 18: Main Features of the Solar House Action Plan for
Himachal Pradesh

= Diesign and construction of buildings as per the norms of solar passive concepts -
« Organization of specialised training courses in passive solar housing technigues
» Constitution of an expert group from the State/National/International R&D
nstitutes to covrdinate and catalyse the Solar Housing Programme in the state
« Establishing a “lechnical Project Management Cell in the SCSTE to create in-
hause facilities for technology dissemination
Retrofitting old government and private buildings with passive solar systems
Muodification in building byve-laws to make passive solar features compulsory

i buildings

Incentives to the publie for solar construction in urban and rural arcas

o Congtruction of demonstration houses in four major climatic zones

o Iescarch and development/evaluation studies related to solar houses for cold
chmates, encouraging R&D activitics in State Universitics/Tnstitutions

s Conduet encrgy andit of government buildings to suggest measures for

reducing energy consunmiption

s Compilation of daa on solar eadiation, weather pattern, and climate
o ldentification of passive solar features of traditional ill architccture
+ Fatablizlinent of a Solar Enengy Research Centre for Mountain Regions
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ditional architecture of TTP: d) compilation
of metentoligieal data of T ) passive so-
lar design of howses o be constructed un-
der the Caandld Kuteor Yaina, and e} organi-
wintum of specialised iraining programmes.

T presentation reeommended gpuidelines
for passive solar technology adoption (Box
1) hased on cxperiences gained in mmple-
menting these programmes in HIP as well
az puidelines prepared for other hilly states
of Tniha,

Clarifications

Answering a query on Pagsive Solar Heat-
ing, Dr. Chandel replied that there should
be a proper mix of various options, Designs
were made suitable to lower costs, He stated
that, while designing the building, a pancl
of experts {architeets) worked along with
the solir scientist.

4.3 Chairperson’s Remarks

D "I'5. Papala, Chairperson of the session,
remarked thatl some proportion of the ing-
tial or intermediary costs should be given.
A lot of work had been done, but the mast

erucial and most important issucs needed
to ke sdentified so that they could be tack-
bed first. All the issues related o mini- and
micro-hydel plants were not going to be re-
sobved in this session of the mecting,

137, Papola added that, as far as the mecting
was concerned, the recommendations for
the promotion of these appropriate tech-
nalopics which had come forth had boeen ca-
gerly awaited. He said that certain pomnts
had to be kept in mind. What was the gov-
ernment doing that was discouraging a par-
ticular sector ¥ What shoaild the government
do in order to encourage it # The fiet that
this sector necded more subsidics meant
that it could not be run profitably, why
should the private sector be intercsted in it
} Some basic issucs needed w be tackled,
Micro-hydro technology was considered the
moat appropriate form of cnergy supply in
mountain areas in spite of all the issues

raized,

"The chairperson pointed out that, from the
perspoctive of ceomomics, suhsidies conld
ol be justified if they could nol mect the
kasic objeetives of developinent amd poverty
alleviation in the Jong run. He added that

Box 19: Guidelines for Passive Solar Technology Adoption

= Government housing agencies in the hilly regions need to ineorparate provision
for passive solar technology in building estimates

s Housing agencies should make systematic efforts o orent/train their archilee-
tural and engineering wings to adopt this technology

* Houging agencies should also study the feasibility of suitable changes in the
existing buildings for incorporating passive solar technology

+ Suitable modifications in building bye-laws need to be carried out

= Suitable incentives should be identified for its adoption

* The buildings requiring central heating systems should anstall sy=tems that
work in conjunction with solar passive heating systems to reduce the cost

* The use of natural daylight features in buildings should be incorporated =0 as
to reduce electrical consumption in daytime lighting

* The features of traditional hill architecture need to be retained (o promote eeo-

friendly housing technologics

Implicalions of National! Policier on Renewable Energy Technologies



hie was ot tetally against subsidees ag long
itk thiy were justified, The issue ol prvate
sector '|1_|l|1||_||'|.|1|||I'| on the one hand and
aubsidhes on the other needed to be dis-

cussed m more detal and resabed

Regardmg provate and public sector issues,
fie thought that plants eould vat be rin
Auceessiully |l:|. eilhar hic ||u|:~||-. s linr dn
the privite seetor Thiey could best be run
I thiie commmunty |l:|:| iadustries wiold ol
be interested i inastalling small plants in
the remote parts of Mepal because Uhey
wrri ol peint gt i thee out of them, In maoam
casdes inowhich these plants had been min
--|||-:-c'--‘.||l':_'.'_-.|.|l:'||_\., i had benelnted peas
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lncal community participation, Subsidy and
EEAISLICE W prvaded ot for 1 |_-p|.;.|'||;
i an indsvidual buk for the u|"|||r||||_'1'.'| af a
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