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Foreword

Renewable energy technologies (RETs) have considerable patential to contribute to cnvi-
ronmental eonservation and reduction of drudgery in the houschold tasks of mountain
women, They can also act as engines of growth for mountain enterprises and off-farm
employment, This has been widely demonstrated by individual actions and programmes
promoting RETE such as improved cooking stoves, mini- and micro-hydropower, biogas,
and solar photovoltaic equipment. Given the specific constraints to and opportunities for
development that mountain regions are faced with, several of these technologies have
comparative advantages for use in the mountains rather than the non-renewable fossil
fuel-based technalogics widely adopted in the plains.

Unfortunately, the wader adoption of RE'TSs in the Hindu Kush-Himalayas has been ham-
pered by the lack of or inadequate policies at the national level to promote RE'TS in a
holistic manner or to give duc recognition of mountain specificities with respect to both
the choice of technologies and institutional mechanisms for their promaotion. As a result
the energy resources and technologics were not always appropriately matched with the
needs of mountain houscholds and mountain enmterprises. Failure of some of the pro-
grammes has also been attributed to the lack of technical, financial, and organizational
backstopping az well as the lack of proper understanding of the spatial characteristics of
the mountains and the seciocconomic and cultural diversity of the region - which ealls for
a sengitive choice of energy mix and institutions.

In view of this, as part of its encrgy progeamme, ICIMOD) mitiated a study on ‘Implica-
tions of National Policics on the Use of Differemt Renewable Energy Technologies
MNepal and Sclected Other Countries of the Hindu Kush-Himalayas" with financial sup-
port fromn the Canadian Cooperation Office, Kathmandu. The study had three compo-
nents: a) National Policy Studics in China, Nepal, India, and Pakistan; b) Case Studies on
Four RETs in Nepal; and ¢) a Regional Experts” Consultation. “The Regional Experts’
Consultation was organized with a view to: a) assessing the implications of national poli-
cies on RETs in the context of the Hindu Kush-Himalayas; b) identifying factors that
influence the adoption of RETs with particular reference to sociocconomic conditions
and the biophysical setting; and ¢) recommending paolicies for the development of RIEETS
in the mountains of Nepal. The meeting greatly benefitted from the conients of the
commissioned studics and the additional inputs of the authors and other participants.

This report of the mecting, besides being a concise compilation of pertinent issues that
various types of energy  technology encounter, also provides useful nsights 1o desirable
policy shifts o promote use of renewable encrgy resources and the technologies that are
aviilable and suitable for mountain arcas in a sustainable way,

| would like to extend my sincere appreciation to the study team from the Centre for Rural
‘Technology, Kathmandu: Mr. VB. Amatya, Mr. G.R. Shrestha, Mr, R.N. Gongal, Mr. 5.
Shrestha, and Ms, K. Bajracharya — who presented the findings of the study entrusted o
them. | would also like to express my appreciation to Mr Zhang Mi of China, Ms. Soma
Dutta of India, and Mr. Tajjamul Hussain of Pakistan for the review studics carried out by
them in their respective countries. My sincere thanks go to all the experts who presented



their apinions on various issucs relating to RE'Ts and provided sugrestions that helped us
arrive at conclusions and recommendations.

I would like to express my sincere appreciation to the Canadian International Develop-
ment Agency (CIDA) for their generous funding of the consultaton. Special thanks 1o
Mr. Jaipal Shrestha, Envaronment Advisor and SPEF Cooredinator, amd Mr. Andrew
specounka, Eovromment Advisor, Conadian Cooperation Office, Kathmandua, for their
actve participation in the meeting.

Thanks arc also due to Dr. Kamal Rijal who, as the coordinator of the progrimme, was
respunzible for organizing the mecting and preparing this report and 1o other ICTMOT
stafl, both professional and administrative, for their comtribution and sappaort.

Egbert Pelinek
Ihrector Cieneral



AbstrACT

This report summarises the discussions held and recommendations made at the Re-
gional Experts’ Consultation on Implications of National Policies on Renewable Energy
Technologies organized by ICIMOD from 2 - 3 July 1997 with support from the Canadian
Cooperation Office in Kathmandu. The objectives of the consultation were to assess the
implications of national pelicies on Renewable Encrgy ‘Technologies (RETR) in the con-
text of the HKH Region, to identify factors that influence the adoption of RETS in rela-
tion to particular gocioceconomic and biophysical settings, and to recommend policy pack-
ages Tor the development of RET: for the mountain arcas of Nepal.

The meeting reviewed and discussed various policies that had hampered the sustainable
growth of RE'TS in the mountain cormnmunities of the HKIH region wath particular refer-
ence to China, India, Nepal, and Pakistan. The meeting helped to clarify the role energy
can play in reducing drudgery, in reducing environmental degradation, and in providing
linkages between energy and income generation. Also identified dering the meeting was
the necessity of compatibility of technology design to suit local conditions, private sector
participation in the development of RET:, and the affordability of RE'T" devices by moun-
tain communitics. Al of these factors are critical for improving the financial viabihty of
RETs. The meeting was instrumental in propoging a framework for policy recommenda-
tions to promote the development of renewable encrgy resources and technologics in the
Hindu Kush-Himalayan Regon,

Durng the meeting, four case studies carried put in Mepal were discussed:
a) Mini= and Micro-hydropower;

b) Solar Photoveltaic “Technology;

¢} Biogas Mants; and

dy Tmproved Cooking Stoves,

The meeting also charted out policy and institutional measures suitable for Nepal.
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A key charactenistic of energy systema in
mountain arcas is that they remain heavly
dependent on wood fuels, the supply of
which 18 becoming eritical due to the in-
creasing rate of deforestation. These energy
forms are not only used inefficiently, but
they also involve significant tradeoffs in ag-
ricultural productivity due to the diversion
of crop and animal wastes into cooking and
heating devices. This results in environ-
mental consequences such as loss of for-
ests and woodlands, negative effects on
health associated with indoor air pollution,
as well a2 a range of zocial and cconomic
impacts ansing from fuel collection and use,
many of which are experienced dispropor-
twmately by women and children.

There are, however, renewable energy tech-
nidogics (RETy) available, within the FIKH
Region and beyond, which have enormous
potential and linkages with synergy
potentinls to reduce the existing imbalance
i energy supply and demand whale decereas-
g sociceconomic and environmental
stresses in the mountains, Programmes for
adoption of these technologies have been
initinted in the mountains bul, unfortu-
nately, only with limited success, insofar as
they have not resulted in any significant in-
crease in the use of renewable energy in
spite of the existence of a great deal of po-
Lentinl,

1
Background

Various stwdies have substantiated the com-
parative advantage of different RIXTE, par-
ticularly in mountan arcas, They have also
gshown that expericnces with these tech-
nologics have varicd widely i tierms of thelr
adoption and suceess, Promaotion of RICTE
was hampered by inadequate policics and
approprate matching of energy resources
and technologies with the needs, to provide
technical, organizational, and financial
backstopping and lack of information andd
awareness could not be accomphshed. In
addition, the spatial characteristics of the
mountaing as well as sociecconomic ancd
cultural factors have not been understond,
leading to faslures 1 RET intervention, T
is also true that, in several instancez, RET
interventions have not only significantly
improved energy supplies at household level
but have also helped o support the con-
nomie productiaty of the anca.

It is mow well recognized that this is ot
pl:'i.m:lﬂ"lj' due to the fact that saving enengy
with little negative impact on cnvirenment
and health diminishes adverse environmen-
tal impaicts and reduces life-eyele costs, but
due to the lack of comprehensive natiomnal
palicies to promate the transfer and diffu-
sicn of efficient renewable energy technolo-
gies in mountain areas. These technologies
may not become popular unless mecha-
niams for their transler are available —

Report of the Regional Experts’ Consaltation, J-4 Jaly 1997, Kothmandu >
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whether arganizationa] arid instituteonal o
financial — are improved, impediments tn
ther adopison removed, anid P 1RSI
prasperly aiddressod

Liven the abundant rencwabbe coenpy re-
sourees i the mouintsins and the varosgs
constraints faced by RE'TS, national policies
promuting their development are necded.
This wall be mstrumental in ensuring a
st supply of encrgy oo meet the ha-
st needs and sufficient cnerey 1o support
proluctive activities,

lhe Canaduan Cooperation OMee (CC0)
in Kithmande lunded o study entitled HAs-
pesgment of bmphications of Netiwaal Pali-
eaich ot the Use of Different Renewable
Enengy Technologies in Nepal and Seleeted
Countries in the Hindu Kush-Thmalayas'.
Thie study had three components: a) Na-
tonal Policy Studies in China, Nepal, In-
ilia, aned Pukistang by Case Studies on Four
RE'T% in Nepal; and ©) a Regional Experts’
Conmultation, As part of the study, 1CITMOD
orgarized o Regional Experts” Consultation
(1141 |r|.|.|,r||1.'.='||-||lli of Motiemial Policies”, The
Consultation was held in Nagarkol from 3-
4 July, 1°47

Ihe abjectives of the moctmng were Lo ds-
sest The imiphivations of satiimal policies on
RIS s (ke UKD Thegam, to ety fae-
e Lhat mfluence the adwptin of TS,
aiid B pecomminienil pohicics lot the devel-
spanient of RIFES in the mountams of Ne-
jral.

Wraed presentations wore made 1w study co-
rrdmators fromn India, Nepal, and Pakiztan
hased onthe fimdmgs on the “lmplications
o Matiosna] Polcies g BRITTR" g "lechmcal
Session 1. Dr. Kamal Rijal made a hricl
presentation on behall of the Chinese del-
egate whio was unabde to attend the meet-
mg. Foudings of the detaled case stodies
carrivd il e :"'-.';';1.||. 1t tl:lll.ru-||'l-'l.fr'llrﬂl'l'ﬂ'1'.
Bogzias techmoboygy, nnproved conkomge stoves,
and golir technologies were prosented in
Techmieal Session 2, Following these pres-
cntatioms, doetatbed discassions were held w
formalate recommcndations oo policics Do
the dievelopment of RETS i the Mountains
ol Nepal. Based on these discussions, &
framewark for policy tecommendatums was
prepared, Finally, i the Closing Sesston, o
presentation of fndings and policy recom-
metidations wis made by the coordinator,
followed by the coneluding remarks and a
ville of thanks, A detailed programmie of the
mceting i presenbed i Annex 1

Altpgether 13 participants took part in the
cofisultation. Among them, five were from
Inals, one from Pakostan, and 18 from Ne-
pal = representing manulacturers, plan-
ners, priomolers and experts, two from e
Cansdhian Cooperaton (0 ee, and seven
jrrnfcssional atafl members from ICIMOD.
Among the partscipants iwited, the Chi-
nese deleégates could not attend. Annex 2
provides a detailed list of partcipants. The
list af studies commissioned by [CEVICHD
and papers presented are reproduced in
Anpex X

Implications of Mational Policies en Renewable Energy Technologier



Dir. T. 5. Papola chaired the Opening Ses-
sion. He welcomed all the participants to
the consultation and expressed his regrets
about the absence of the Chinese delepate,
De. Papola stated that the energy develop-
ment programme was one of the most im-
portant programmes of the Mountain En-
terprise and Infrastructure {(MEI) division
of which he was the head. The mandate of
the division, was poverty reduction through
diversification of mountain economies and
the promotion of cco-friendly activities. He
bricfly deseribed the programmes of the
division in mountain areas and emphasized
two special features. Firstly, energy systems
in mountain arcas had o be ceo-friendly,
using renewable resources, and decentral-
ized. Secondly, energy 15 an essential input
in terms of meeting the basic needs of
mountain people and in terma of poverty
reduction, Finally, Dr. Papola expressed the
hope that interaction with the participants
on energy=related issues would be forth-
coming during the workshaop.

Mr. Egbert Pelinck, Dircetor General of
ICIMOD, delivered the opening address,
He welcomed the participants and re-
marked that opportunities for greater co-
operation would surcly incrcase through
interaclion amongst vaciows cxperts, plan-
ners, developers, promoters, and manuface-

2
Opening Session

turcrs. He thanked the representatives of
the Canadian International Development
Agency (CIDA) for their generous support
b the consultation.

Mr. Pelinck stressed that mountain people
had relied upon renewable energy resources,
but due to the growing aspirations and in-
creasing population, the prevailing tech-
nologies were unsustainable. He added that,
although renewable energy resources and
technologies had recerved attention in the
19705, the era of cheap fossil fuels during
the 1980s prompted many to shy away from
renewable energy development, and this was
unfortunate for mountain regions. He cited
an example from the HKH Region in the
context of overcoming the gross disparity
between the patential and current contri-
butions of renewable energy as a major chal-
lenge. He pointed out that energy use in the
mountains had received seant attention,
becanse the government and donor agen-
cies, as well as the private sector, were more
interested in large-scale encrgy develop-
ment and their focus had mamly been on
providing energy from the mountains o
meet the growing needs of urban areas and
the plains. He stated that attention is rarely
given to the sustainability of use and the
potential of encrgy for generating incomes
for mountain communities, and that moun-

Report of the Regional Experts’ Conseftation, 3-4 Joly 1997, Kethmandd >



tamn-specihic conditions were inadequately
reflected in national encrgy strategies, poli-
cies, plans, and programmes,

Mr. Pehinck said that this was the reason
why ICIMOD had embarked on a pro-
gramme for renewable energy technnlugics
suitable for mountain arcas. He cited two
mwportant questing in relation W the en-
ergry sector. Fiestly, how can energy use and
development in mountain areas be adopted
o sich a WY s o overeoine the main con-
straimts 1o development such as inaccessi-
hility and fragility ? Secondly, how can one
make use of the comparative sbvintages that
nnins I'Iﬂn]n!:' forr sustunehle IIL"-'l']I’]1'
mment, based on the bicloeical, ecological,
and cultural ilwversity of the regum?

M, Pelimck outhined e poheies and weche-
nobogies that could be discussed dunng the
consultatin. The waue rased regarding
pidicies was winch matiomal policies Evour
the use ol renewable cnerpgy svstemnms sl
which the use of non=renewable onergy?
Anather fssue was the national energy-re-
lated policies that favoured mountain peas-
ple armd thore that bad o megatoe impact i
them. Regarding technologics, he cmpha-
sittdd the types of renewable energy tech

nalvgries suatihle for monmiain comm -

Flaetreimarate om Avgaemay Lvperh " i cnftateee a
Sore oy st o et Ml ey o AT

tics, taking sufficient account of the moun-
tain specifieities; what are the guantitics
and qualities of energy services required for
different purposes? and how can social and
ceonmic benefits be masimsed in both the
short and the long term? and what are the
polentially harmiul and potentally positive
elfects o the environment of the use of dif-
ferent enengy sourees, taking inlo scootn
the global imperative to reduce CO, emis-
sing and local imperatives for maintaning
adequate vegelation cover to prevent sorl
crosion und landshdes? Regarding cconom-
ics, he discusscd whether the market prices
of varmis sources of cnerey included the
envirommental and social costs to the nae
fhomn as @ whnle: and whother we had encugh
kniowledie absonl the costs of investing m
the production, commercialueation, and wse
ool varnous tvpes o enorgy. The list issue was
the need 1o identify appropriate msttiubional
mechamsms o ensure the develaprncnt anl
pusiaimable management of the right bype
of mix of rencwable energy resources and
technolognes at the household, village, and
ilistrict levels. Such identification should be
carried out with full participation from the
ultrmate amd  ather
stakeholdors m the encrgy programmoes

henchictaries

Mr. Pelinek expressed the hope thet the
meeting would be able to produce palicy
recumimendations suitable for muountain
areis, in gencral, b specifically for Nepal.
Fimally, b expressed his bopes for 0 suc-
coesslul outerine and that the pariicipants
wistiled have a pleasant alay in Nagarkol

Mr. Jaipal Shrestha, Ewvronment Adw-
s and SPEF Conrdinator, Canadinn Co-
speeritaon Clee, welcomed all the partici-
(s ton the comsulisinm v bahalf of CHA
ard the Cansdian Coaperation Oflce. He
explained the wnportimes of RE'Es within
thiie DD Bagmsom. Mo described the THHER
Region as beagr o migal b autiful avea
terims of secnae beauty, coliural heritage,
] natural endowernents, e added tha e

Impfications of Nalienal Pelicies on Renewablc Energy Techaologies



people of this area were facing severe hard-
ships in terms of cnergy needs, therefore
they had o depend on the ever= dimminish-
ing lorest resources to meet this demand,
and thies reaulied in deterioration of the cen=-
system in the area. He mentioned the pro-
mation of environmentally sound water and
natural resonrce manugement as being one
of the key Cverseas” Development Assist-
ance (ODA) prorities of CIDA in Nepal
He emphasized the contributions ol
ICIMOD w the feld of mountain develop-
ment and expressed his pleasure to be sup-
porting the consultation initiated by
ICIMOID, He hoped that the policy recom-
mendatisns from the consultation wouald
help the government and alfilinted
stakeholdiers tn the sdoption of K157 in the
mountains of Nepal. He added that the
knonwledige and expertise shared in the con-
sultation would increase the understanding
of thas impertant sector. Finally, he thanked
ICIMOD for providing him with an oppar-
iy 1o express his point of view,

[r, Kamual Ruyal, Coordinator, weleomed the
parbicipants and reviewed the past activi-
tics and the present focus on the energy
pegtor by HCIMOD, ICIMOLD had been con-
centrating on the key issues of encrgy m the
mountams since 1984, From 1987 1o 1959,
a decentralized encrgy planming and man-
sgement programme to develop methaods of
rural eriergy planming and management in
mountanin regions; to disseminate them
among dhstrict-level officials; and 1o train
tramers from selected institutions was un-
dertaken. From 199 10 1993 1CITMOD
shifted its focus to generating more knowl-
cilge ubout renewahle cniergy technolvsies
(RETR) and their suitability in the context
of mountain areas. For the development ol
a sustamable encergy svstem in the HIKH Re-
gion, ICIMOID formulated the cnensy pro-
gramme with the objective of identifving
appropriate policies and investment strate-
pies. With this objectwe i1 mmand, FCIVOT
imtroluced a programme on Sustainable

Py ez S Soraling A0 o Lrasd:
Mgl FlogirBods o o'

Energy Development in Mountain Arcas
thmugh the Four-year Regional Collabora-
tive Programme, 1995-1998. Regarding
mini- and micro-ydropower, from 159094-
1995, ICIMOD prepared five country re-
ports, organized national seminars and
tratnng programimes, dand held o Consulin-
tive Mecting of International Experts. As
part of its energy programme, 1EIMOD
eommissioned a series of studies on the
Analysis of Present Energy Use Patterns in
Urban and Rural Areas of the HEKH Region”
i 1M, As  follow-up activity, 2 ‘Regional
Meeting on Energy Use in Mountaein Ar-
eas’ was organized in Apnl 1997, A pro-
gramme un “HSolar Energy Networking'
commenced 1 tmid-16,

i, Rijal exploned that the study funded
by CCL) had three important compoanents:
a) nitional pohcy studics o loue eouniries
of the TR Region, namely, Clhona, India,
Meppl, amd Pakistan; b)) four case studics
on renewable ciemn technologics (RETs)
in Nepal, namely, micro-hydvopanser, biogas
technology, unproved cooking stoves, and
solar technologies; and ¢) o Kegwonal Ex-
pert’s Consultation, e main componetits
iif the national policy studies woere to review
aned examine the imphcations ol pational!
provinciil policies, W review and assess the
implication of sectoral policies, I review

Report of the Reglonal Experts” Consaltotion, I-4 July | 997, Kelhmanda



mstatutional arrangements, amd 0 rosam-
mend a comprehiensive policy package. Db
torledd case studics an buogas, micro

Byl roposser, improved stoves, and solag
phestiwoliaies wene carmed out by the Cen-
tre fnr Wuireal '|'i'-|':|:|l||||'||||,:_'!., Mol The werms
ol relerenee lor case studics meludied o re

view of techmisbogy, fimincng mechanisims,
dlis=immatieg, ;|1l||!:|1ll1llll-l.l.| AP biizs anl
&Ly with regsarad b emeh iecbmology, o re-
wicss ol polioy tratiatives, a roacsw of instite-
Lol arranpEeiients, .I.I|:||_'."-.bu ol envirom-
mental rmpheations, and revew and analy-
gig of expsting fformation. Field survevs
were earmed o based on struciurod dis-
vibssinnd and nterviews and enoa particaipu-
tory raral appamaeh, The main iss0es ox-
aimibed dumng the liekd survey were factors
that inlluence the success and failure of
HACT preowssestiaan wnad dlessemanption, gender,
mebtutional ard ramegemend and finaocial
aspnts, the mle of cach stakehiolder in the
et o programme, and strengths aml
weaknesses of various formes of ownership

and management practices,

wrlere Sonlathnd sr ol Abendlogs 0 o Dmorfeews
e A A e & M

He hghliphicd ihe dgectives ol [VITENETTTE
sultation, which wire o pesess the imjpli-
catwms ol national policies, fo tdentify Tae-
tors thut influcnce the adaption of 1 T,
gl o recommend policies specific v Ne-
paal. The expected outcimes of the consul-
Lataoi are mereased woderstonading sl the
mpheations ol natiann] palicies, mapooved
kewrwledge ol their status, ddestificiation ol
k=v [neioes, ane |1||!|| v recormamenidabinns

Por, Hagal adced that Me Pelinek had rnsesd
i number of pertivenl s with pegad
tin tho development ol renewable cnerey,
I hese maies m thomseles gave Hse B
mumber of guestions relited W onethodioko-
gies, implementation, and plawming, e
-.|q|L|_- alwriil leaw b estoamate the coveron-
mentnl cost of encrey prodactie and s
amed to iritornalise socin] eodtg whnbe vl

atwg varus coorpy aptiogs. He empha-
wized the minemesaton ol interferenee m
enciry=ivestiment choices witbot dis Lijik-
ing the ccoromy and albocitive elliciency
arsed o oy anfluenee the existing decesiag-
imakinng procedure of atilitics so thal RE 1%
are alan conmdered as apprapriate “l||-|||:|
pptiiane. e mesed spoeatimes alsiil havy 0
|'|I-.Il'||.}1' CHeTEy WECTHE CRTmen D Ineonnves
b preommote BETS and Dow o pedelerate m

viestment m remsowable ener Ev oo crciali-
waftom willsud DU Eiisaag SIrecTTe g
sincial oty ! Fimally, he rabsea iqueations
whavat B Qo awereonne The cxostmge insii-
futoamal bBarriers, 109 vies ol P fact that 1l
prrovasion ol enerpy las always been the re

=pasneibehity o centrialiecd sapplv-pale -
sintutiodns whicne implementation of decen

trabiecd RETS deminrls decentrahaed on-
afyry pnsd itutiens, Fonallv, 15 Hagal o spressed
the beliel that ihese gquestions and snes
wirtld De dealt with m depth during the
caorsul sk,
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Implications of Narional

The morming session was chared by D
M. Banskota, Deputy Director General,
ICINICIY, Dharyng this session, the Tirst
presentation was made by Mr. VB Amatya,
Consultant, Centre for Raral “Technology,
Kathmiandi. e prosentation was bazed
ofy @ study comemssaomed by ICTMOMD on
'!lllj‘!i1'-l1l'-lll'~ of Mational Pedicies on Beness-
atle Eovrgy amd Enerpy Efficient Devices
i Mepal®, Thies vwas followed by o prosenta-
ticen by M5, Soma Duatin o o studdy o tha

g topie commasioned m [ocia

I'hee aftermonm sessonm was chaired by D,
G.R. Bhatta, Specinl Seeretary aiidl Al
s, Ssoatioanal laninge Communisseon, oyl

i ey Spaalin Saasad Bl A v el

Carvrrppur Eirmeedye vedeevar Slar g arandi A

Policies on RETs

Mr. Tajammul Hussain proscated o pa
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Box 1: Status of Alternative Energy Development in Nepal

Alternative Installed Institutions Involved Comments
Energy/End Uses Units/ Capacity
Riogas Digester/ = 32,000 ADB/N - Financing Biogas  Mostly of 6 and 10
Cooking and Lighting Co = Construction, RED»  cum. fixed dome
Other Co - Construction —  type
Dionors” Promotion
Micro-hydra (< 100KW)  10,000%W Prvate Sec. - Manf., R&D  Including non-
Mechamcal and ADEBM - Financing clectricity uses
Electricity IMNGOs - Promation
Small-hydro (10d0- 000 3kW MEA - Implementation Includes 10EW
1O SIECS
Electricity
SV Heat and TO0EW Private Sec. - Manf., user  Power and
Electricity /NGO - Promoter, user  commundication
MTC Aviation = user
Wind Mechanical and  20kW NEA Experimental and
Electricity Promation stage
Improved Conking Ofl,000 I/NGOs, Private sector, Residennal Cooking
Stoves Heat for cooking Crove il sloves

Eriquettes Indus. and
Comm. appl.

tricity (4% ). Petrolewm fuels and coal were
imporied from other countries. Rural en-
ergy consumplion comprised about 87 per
cent of the total conswmption and was an
important sector, [t was alao evident from
the rural energy consumption characternis-
tees that maost of the |'|-|,:|:r]1||.' relicd Itl.:il'l.'i.l}'
upon animate and hiomass cnergy to mect
their energy requiTements,

Alternative energy wechnologies in Nepal
'|'|:i|||.:|'r'i]_\ wncluded l'lil.lj:il.‘i |:'|-|:||'|.[.'i-. b= and
mini-hydro power plants, solar technolo-
gres, and improved cooking stoves (Box 1),
Nepal had made significant progress in de-
velmping and using its water resources flor
proalucing power in the micro range (up to
DMWY owver the past three decadies, Aogood
micra=hvdrn technology manufacturing
hase had already been developed o the
contey, Currently, there were over ™ mi-
cris=hyelro installations in the private scetor
seattered throwghout 39 of the 75 distnets

12 industrics  Private sector - Manf,

of the country. The total installed capacity
was abwout SNW

The success of biegas development pro-
grammes in Mepal could be attributed to
the availability of government subsidies as
well as the mterest and involvement of a
number of INGOs and donor agencies,
Currently, the number of biogas plants of
different sizes excecded 320K ‘The biogas
SUpPOT PIOErAmIme {l:l.."inl’] hiadd hen sct W
Az a joint venture between ADBM, reeog-
miscd biogas companics, and the Nether-
lands" Development Organization (SMNY-
."«-;:.'pil.l:l to suppart the bingas PrOgramme
through subsidy, quality control, traiming,
and research, A third phaze of the pro-
grammne bag been proposcd for the perod
fromm 1EM9T to TUERN20000 with the tanret
ol mstalling VO0OKE baoqras '|1|i|.||I5-.

Traditionally, i Nepal, solar enerey R
Evzenn sl 80l weas wsed for drvamg purposes,
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mainly for drying agricultural products. A
significant modern use of solar energy was
for heating. Another important use of solar
encrgy was electricity generation from So-
lar Photovoltaic (SFVY systems. According
to ome estimate, more than 6,000 units of
S0W module SPY systems were being used
by the Nepal Telecommunications” Corpo-
ration. Similarly, the technical and economic
viabilities of solar PV aystems for pumping
water for irrigation and drinking was also
being tricd out in Nepal. Private entrepre-
neurs and NGOz had shown an interest in
the promotion and dissemination of SPV
home-lighting systems. The government
was providing 50 per cent subsidies through
ADBMN for the mstallation of houwschold
SPYV units. The estimated total installed
capacity of solar encrgy was TOOKW.

Wind power development in Nepal was still
in the experimental stages and, so far, no
comtribution had been made by wind en-
ergy to meet energy requirements, Absence
of reliable data for proper assessment of
wind energy and lack of adaptive R&L) ef-
forts were the main setbacks to the proper
assesament of wind encrgy.

The anly large-scale 1CS programme car-
ried out in Nepal was through the Commu-
nity Forestry Development Divigion
(CFDLY), which was suspended i 1991, 5o
far about 38000 to 90,000 [CS of vanous
types had been promoted and distributed
by the government, NGOs, and private see-
lor agencies,

Rice husks were used o make briguettes
for space heating and cooking in the domes-
tic and commercial sectors, There were 12
briquette industries in operation. But, due
to various technical and marketing prob-
lems, in spite of some initial success, the
mdustry was on the verge of total failure.

The presentation primarily focussed on the
various policies on RETs. Nepal had been

following planned ceonomic development
maodels through five-year development
plans. The specific policy in energy devel-
apment started Trom the Fifth Plan (1975-
ED). Energy palicy covered only hydmm
and forestry sectors until the Sixth Plan
(1980-85). The highlights of various poli-
cies related to the energy sector {cconomic
policies, industoial policy, foreign invest-
ment and technology transfer policy, trade
policy, eredit palicy, interest rate policy, and
energy pricing policy), and policies that
would have implications on the cnergy sec-
tor {natural resources’ palicy, energy policy,
alternative energy subsidy policy,
hydropower development paolicy, water re-
sources’ policy, and lorestry policy) were
presented.

The presentation also highlighted the role
of financial intermediaries in promoting
RETs. The Agricultural Development Bank,
Nepal (ADB/N), was the main development
finance institute with an active role in the
rural energy programme. [t also provided
loans to local entreprencurs and
channellised a renewable energy subsidy
programme of the government. Commer-
cial banks (primarily, Nepal Bank Limited
and Rastriva Banijya Bank) had alzo started
to act as financing intermediaries for the
development of alternative energy technolo-
giwes, as commercial banks had to provide
12 per cent of their total loan portfolios to
the agricultural and rural energy sector
under the priority sectors’ lending pro-
gramme launched by Nepal Rastra Bank
(NRB). Among the 3,500 registered NGOs,
the Centre for Self-help Development
(CS1D) and Nirdhan are the only notewor-
thy NGOs invelved in the promaotion of the
alternative energy programme,

The role of technical intermediaries was
highlighted in the presentation. This was
related to providing the necessary informa-
tion, research and development, technical
services, and training. Various reports
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pointed out the urgent need to produce a
cadre of lower, middie, and higher Jevel
techmcians and motivators for promotion
and research and development in the ficld
of RETs. Manufacturers were playing a key
role in training end uscrs and promoters.
There was a lack of mnstitutions to provide
technical backstopping, but it was expected
that the recently formed Alternative Energy
Promaotion Centre (AEPC) under the Min-
istry of Science and Technology would play
a significant role in this respect. Donor
agencies, such as the Swiss Association for
Technical Assistance (SATA), which had
helped to establish BYS; United Mission to
Nepal (UMN}, which had helped w estab-
lish DCS; and SNV, which had funded the
Biogas Support Programme, had all played
a vital role in promoting rencwable energy
technologies in Nepal, in addition to TG,
USAID, ICIMOD, and other similar organi-
Eations.

The presentation also reviewed subsidy pro-
gramimes and policies and concluded that
these had faled to address concerns regand-
ing social equity in terms of class, gender,
and ethnic groups. This had been because
of the inadequate planning and poor analy-
§i%; L.¢., inadequate in terms of resource and
development objectives. Subsidics were
provided on an ad' hoc basis and were naot
based upon proper design that addressed
the necessary minimum concerns (e, -
nancial, technical, regource, and market ex-
termalitics).

On gender issucs, the presentation pointed
cut that, although women accounted for
more than 50 per cent of the population,
they found it dilficult to become active par-
ticipants in development activities because
of poverty; illiteracy; poor health; tradition-
ally conservative attitudes towards women;
and lack of access and control over produc-
tve resources, information, and technology.
Women played key roles in the management
and use of encrgy resources, but they faced

several problems related to using fuelwood
and other biomass residucs in poorly venti=
lated kitchens, grinding grams during the
late evening or carly morning, increase in
time needed 1o collect fuchvood and fod-
der, increasing responsibilitics in houscehold
management because of out-migration of
the male members of the family, besides
carrying out all other houschold errands.
Though participation of women was being
encouraged in planning and implementa-
ton of rural mfrastructure this scemed
unfeasible because of the work burdens with
which they were associated. Review of vari-
ous energy-related policies with gender
implications indicated that they were gen-
der Bind. Even those policies that refermed
to gender igaucs failed 1o asscss and address
the practical and strategic needs and con-
straints that women faced.

The presentation also summarizsed the main
barriers to dissemination and promotion of
RETs. These were: hagh front-end capital
costs, inadequate rural credit systems, non-
continuous nature of energy supplics, an in-
sufficient institutional base, and sporachc
availabality of low-cost information and serv-
Ces.

Follwing the presentation of the main find-
ings from the field case studies carricd out,
the conclusions and recommendationg of
the study were highlighted.

The study concluded that Nepal had made
remarkable progress in the development
and dissernination of RE'TS such az hiogas,
whereaz this was not the case with micro-
hydropower and some other technologies
that were in the mitial phascs of dissemi-
nation, for example, 3PV home systems and
Peltric sets. The progress in the bingas sec-
tor was phenomenal and, thus, had been
specifically due w the establishment of an
institutional set-up to supervise the pro-
gramme in an integrated manner so as o
facilitate the proper delivery of subsidics,

Implications of Natienal Policies on Renewable Energy Technologies




quality control and standardisation, war-
ranty charges for operation and maintc-
nance, and development of training pack-
ages (o promobe privite seclor activilics.
This was a not the case with other RE'TS,
For example, micro-hydropower develop-
ment was beset with problems asuch as low
load factors, frequent needs for repair and
maintenance of water channels, high up-
front capital costs even after subsidics, poor
quality control, poor back-up services in
mosl arcas, and unresolved water rigrhts.
The success achieved in disseminating 5PV

home systems was being questioned as the
subsidies reached aflluent members of the
community and there were no or limited
linkages W income=generating and devel-
opment sctivitics. The improved cooking
stove programme had failed miserably be-
cause of failure o set proper targets and
because i catered 1o conking needs alone,
forgetting space heating and drying. There
was hardly any programme for wind enengy.
The presentation made recommendations
(See Box 2 above) wath regard o legislative
and regulatory arrangements, financial and

Box 2: Recommendations on RETs in the Context of Nepal

Protection of for the lower stream users' rights
Private sector R&D and intellectual property rights
Standardisation of equipment and safety guidelines for construction and opera-

tion
RET and ESI} product warranty

= Registration should be serutinised for mills and turbines

Bir et o ayaleh

Framework for subsidies based on a level playing ficld concept for all RE'TS
Simplified and uniform banking procedures

L]

.

# Promotion of pmdm:tiw: end usc
* Development of entrepreneurship
.

Special programme to cnable the poor to have access to RETs

Direct Public I

Soctal equity concerns must over-ride technical efficiency
Incorporate social equity concerns in all government programmes
Design location-specific target-driven programmes for marginalised communi-

tics

THLe 1 it

Use of Traditional Skills

Promote traditional technical skills

& & & & B & ® »

interventions
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Greater commitments for technology promotion and dissemination
Coordination, monitoring, and evaluation need to be established
Provasion of follow-up and technical backstopping

Meed for a l:r:iil'li.ng and awareness programine

Encourage practice of traditional management

Integrate traditional technical and management skills with new technalogy




economic aspects, public investments, in-
stitutional arrangements, and utilisation of
traditional technical and management skills
to promote the development of RET: in Ne-
pal.

Himalayan Region of India

The presentation provided general informa-
tion on the Himalayan region of India. The
region oceupies an area of roughly 500,000
sqpkm., spanning 11 states in the northern
andd north-castern parts of the country. The
Himalayan region contained more than two-
thirds of the total hydropower potential
(B4, 000MW). Currently most clectricity
generated was through thermal power, fol-
lowed by hydro-clectrienty and diese] based
products. A recent macro-level estimation
of the total energy consumption indicated
that about 20,977 million G were consumed
within the region in 1992, OF this, 53.2 per
cent was met through biomass resources,
31.8 per cent by coal , 11.4 per cent by pe-
troleum products, and the balance by natu-
ral gas, clectricity, and renewables. All the
different studies clearly demonstrated a
heavy dependence on biomass and fuelwood
in the domestic sector. The penctration of
comnmercial fuels, such as electricity, coal,
and cooking gas, had been insignificant.
[ata on the number of LG users showed
that the HKH states had less than five per
cent of the LPG consumers in the country.
The Himalayan region provided an ideal
niche for the deployment of renewable en-
ergy technologies due to the availability of a
renewable natural resource base (solar,
wind, hydropower, and biomass) associated
with features such as difficult terrain, in-
accessibility, poor infrastructure, and low
levels of income.

The presentation reviewed the status of re-
newable encrgy technologies in the context
of the Indian Timalayas (Box 3). Improved
cooking stoves and family-sized biogas
plants were the most widely distributed

technologies within the HKH Region of
India. Various reports evaluating biogas
plants and improved cooking stoves indi-
cated that the percentage of functional ap-
paratus varied between 65 to 90 per cent
and 30 1o 65 per cent, respectively, through-
out the varisus states, Currently, 376kWe
salar PV systems, primarily for lighting,
wiere being wsed in the mountain areas of
India, though it was not clear how many of
them were fully functional. This technol-
ogy seemed to be feasible in areas in which
houses were scattered and where it was not
cconomically [easible to extend the grid.
The Western mountains showed significant
potential for solar energy technologies, and
several private and public institutions were
promoting them. For example, Solar pho-
tovoltaic home systems and street lighting
facilities were popular in Ladakh. The use
of solar greenhouses was also on the rise in
Ladakh.

The Indian mountains provided good sites
for the installation of mini- and micro-
hydropower, as a potential of almost
ZO0MW existed in these arcas. Only about
SZMW were explonted, however, Almaost all
mechanical factories had the capability of
constructing mini- and micro hydropower
plants, if appropriate designs were pro-
vided.

Manufacturing of various renewable energy
systems had advanced in India 2% a result of
the promotional cfforts of the Government.
There were 74 manufacturers of solar pho-
tovoltaic and wind power systems, and they
were capable of providing services within
the HKH Region as well but were located
outside the region. Houschold biogas sys-
temg had been installed throughout India,
primarily by the Khadi Village Industrics.
The local craftsmen produced improved
cooking stoves. A number of gasificr designs
were available and several mechanical fac-
torics were capable of producing these
units.

Implications of Notienal Policies on Renewobie Energy Technologies



Box 3: Status of RETS in the Indian Himalayas

Technology Status

Riogas Plant High subsidy; problems of dung availability, water shortages, am-
hient temperature etc.; has not performed well; lack of mainte-
nance due to remoteness; need of R&D and appropriate tech-

nology
Improved 50 per cent subsidy; inability to desipn stoves that sunts lecal con
Cooking stove ditions; improper construction and short life of the device; metal

portables better accepted in the north-castern statcs

Micro- and Mini- Up to 3MW capacity; installed capacity is 93.21MW; potential of

Hydropower 10.0000MW in the HEH region; MNES provides subsidy; MNES
has been encouraging state governments o develop and an-
nounce incentive packages to attract private sector participation;
IREDA provides soft loans; operating at sub-oplimal capacity
due to load factor problems, technical constraints, organizational
set=up, lack of private sector participation and manufacturing
base, peoples invalvement, ete

SPV Technology - Applications are for minor irrigation and drinking water sup-
plies, street and domestic lights, solar lanterns, lighting for
achools, hostels, etc.; heavily subsidised; SPY punps installed
on a demonstration basis; the only functional device 1s the solar
lantern; problems of climatic constraints, lack of techmicians for
distribution of many technologies, lack of users training for dis-
charging batteries, high rates of dysfunctionality, and difficult
terrain and poor infrastructure.

Solar Thermal- Subsidy withdrawn by MMNES, but some of the states have con-
tinued = a M) per cent device cost subsidy in Arunanchal Pradesh,
mainly for community use such as hospitalg, health centres, etc.;
mixed performance; the functionality level, except in Arunanchal
Pradeszh, 12 legs than 50 per cent; new management system in-
troduced in Assam; problem of damage by rains, hailstorms, and
foods in hilly regions,

Biomass Gasifier- Not successful in the hilly regions; costly; unviable options for
gmall industries; Thermal applicationz have worked well; de-
tailed and scientilic study has not been carmed out.

The Ministry of Non-conventional Encrgy  the Himachal Pradesh Energy Development
Sources (MNES) was manly responsible  Agency, Arunachal Pradesh J".|:|.'||.l":.' [evel-
for developing rencwable cnergy plans and — opment Agency, State Rural Works' Depart-
prigrrammes. State nodal apencies, such a3 ments, and so on, were implementing re-
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newable energy programmes at the state
level, Besides these, other government and
non-gevernment agencies were implement-
ing these programmes. The national pro-
grammes for biogas development and im-
proved conking stoves were looked after by
the agricultural department or state Agro-
industries” Corporation and by the Rural
Development Departments, respectively.
Solar thermal and PV programmes were
looked alter by the State Energy Develop-
ment Ageney and small hydropower by the
Power Department or the State Electricity
Board. The improved cooking stove pro-
gramme was implemented through several
academic and social institutions to design
miore efficient conking stoves and to wnder-
take training programmes. Renewable poli-
cies had contributed to the deployment of a
large number of devices in the hilly regions,
but they had not been entirely successful
in terms of ensuring satisfactory perform-
ance. The experience with RETS in the hall
states showed that there were several short-

uumi_n,g:-'. i '|'|l::||i-:.':|.' andl planning, implemen-
tation procedures, and institutional frame-
works. There were technology=specific bar-
riers as well as those commen to all pro-
prammes and technologies. Barriers 1o
large-scale distribution of different tech-
nologies are summarised m Box 4,

Regarding policy and planning, there were
various barricrs such ag tmsmatch between
technologies and local necds and prefer-
ences; approaches to distribution; supply-
side planning; failure W ineorporate links
ages between components of livelthood sys-
temis; absence of reliable dalabaszes; high
cost of renewables; and pricing of commer-
cial fuels. It was pointed out that mstitu-
tional constrants arose from the multiplic-
ity of agencies and duplication of efforts,
lack of monitoring mechanisms, and low
level of participation on the part of NGOs
and local badies. The technological barn-
ers were identified as lack of local manu-
facturing capabilitics and low R&TD) invest-

Box 4: Barricrs to Dissemination of RETs

Technology

Micro- and Mini-
hydropower

Barrier to large-scale dissemination in present form

Inadequate work on load developing strategy
Basic ficld data not available

Technical and operational problems not yet solved

Improved Cooking

Stove tronal lifestyle

Existing medels incompatible with region=specific tradi-

Inadequate attention to R&D

Biogas Plant

Solar Photovoltaic
Solar Thermal System
Biomass Gasifier

Wind Energy
places

Issues of low temperature and scarcity of dung not resobeed
High initial investment required

Technaology not yet suitable for the mountains
Uneconomical, because of subsidised electricity and dicsel

Wind maonitering and mapping data not available for many

Impiications of National Policies on Renewable Energy Technologies



ments. The presentation highlighted the
important issues (Box 5) and made vanious
suggestions (Box 6). The presentation sug-
gested the following measures at the Na-
tional Policy Level.

aperated by government agencies. Mainb,
bwio organizaticns, the Pakiztan Council of
Appropriate Technology (PCAT) and the
Aga Khan Rural Support Development Pro-
grammes (AKRSDP) are engaged in the

Box 5: RET Issues

Technology Issues

Improved Stove design and cooking practice, inconvenience, alternative

Cooking stove  uses of cooking stoves; RED in ICS; performance of portable
1CS better; dissemination strategy

Micro- & Mini- Low load factor; technical and operational; Inatitutional sct-ujy;

Hydro private sector participation and mode manufacturing base;
people’s involvement

Solar Thermal  Flat plate collectors - unsuitable for hills; damages caused by

System rain, hailsterm, breakage of glass panel, ete.; high investment
Cisl

Solar High cost of technology; accountability towards installed

Photovoltaic systems; lack of users” training in system maintenance

Biogas Dung availability; water shortages; ambaent temperature; high

Programme costs Swastik models for the hills; unsatisfactory ficld program;

none of the existing madels auitable

The HEH Region of Pakistan

The presentation highlighted the overall
enery situation within the HKH Region of
Pakistan. Biomass fuel (firewood, dung, crop
residue, ete) accounta for about B0 per cont
of the total energy. Natural gaz is not in use,
although Balochistan produces most of the
natural gas for the coumtry, LPG is used in
the mountain areas of the Punjab and the
NWFE Kerosene 15 used in most of the
mountain region, because it iz affordable.
Charcoal is also used in some parts of Paki-
atan, Firewood 15 wsed in all the regions of
the HEIL The second fuel used 1z dung cake.

The presentation primarily dwelt on the sta-
tus of renewable technology. In Pakistan, the
recoverable potential of hydroelectric power
has been estimated to be nearly 35,000MW
out of which only 3,330MW, has 2o far been
exploited. There are altogether &4 MMEDP
plants with a total capacity of seven MW

promotion of micro-hydropower plants up
to 10KKW in capacity. There were 200 mi-
cro- and mini-hydropower (MMHP) plants
installed with a total capacity of three MW,
out of these 160 plants were working with
an 80 per cent success rate. The presenta-
tion identified the izsues regarding the mi-
erie= and mim-hydropower plant as @ mis-
match hetween plant capacity and encrgy
demand, inappropriate equipment, lack of
trained personnel, tendenng by the govern-
ment, falure o identify local energy mar-
kets, and hmited private scctor involemeni.
PCAT had so far installed 750 biogas units
throughout Pakistan. The government had
recently given approval for the installation
of 20,000 biogas plants. Solar thermal tech-
nology had been developed successfully in
Pakistan for water heating and space heat-
ing and wag being commercialised. About
scven solar stations with & tolal capacity of
257 kW had been installed in various parts
of the northern areas,

Report of the Regional Experts’ Contaltation, -4 Joly FR8T. Kethmandy




Box 6: The Main Technology Specific Suggestions were as follows

o Hilly areas needed specially designed cooking stoves to increasc efficiency and the
market should be selected suitably according to biomass scarce and peri-urhan

ATCas,

» Cheaper systems, such as the batch type Solar Water Heater, should be developed.
» To enhance zolar PV technologies, only specific applications, such as clectrification

in remate areas, should be promoted.

« In the case of biogas, R&D are needed to focus on removing climatic bottlenecks.
For the development of hydropower, basic data collection is needed for
& policies on incentives, eredit arrangements, ete,
% baseline information on institution/manufacturers, cte,

< remon specilic data, and

Ed md_',' to use updated information for

= load development strategies,

¥ mstitutional requirements such as dedicated agencies, involvement of

NGOs, and
= regional manufacturing.

= ‘Iz improve wind energy technologics, wind mapping and surveys in more loca-
tions, as well a8 extra emphasis on basic resource assesament, were requined.
@ There should be a technology-specific requirement,
% The approach to dissemination should be geographically focussed, prioritised
in terms of available technologies, and NGOz and local institutions should be

invilvied.,

% Interlinkages between sectors were very important. Tvo key areas that needed
attention were: inereasing biomass availability through local management of
forests and the promotion of efficient and environmentally friendly, traditional

water-harvesting methods,

Use of the improved design for traditional
chulfah had inereaged from 43 pecT cent 1o
¥0 per cent. This design saved about 50 per
cent of fuelwond, So fag, 6,800 stoves had
byzen distributed in rural areas of the NWEP
and Balochistan.

The Pakiztan Mational Conscrvation Strat-
egy document (1993} had outhned seven
!:.r;unl::c programme areas of activities for de-
veloping and deploving rencewables in Paki-
stan (See Boxes 7 and 8). However, none of
the projects identified in the NCS had been
implemented except PCAT s MHP F!ﬂ1j et

and wood plantation initiatives taken by the

Forest Department of the NWFE The
PCAT's MHP projeet had also not been

Box 7: National High Priority
Renewable Energy Projects in
Pakistan

Installation of a 1%W aolar thermal
power plant in the desert arca of
Fakistan

Encrgy self-sullicient model houses
PV telecommunication system for
rural areas

Biomass plants using agricultural
and municipal wastcs

Solar desalination pilot project

» Community solar dryers for drying

grain, fruits, vegetables, ete
Biogas plants for meeting the
domestic fuel needs of rural areas

Impifcations of Nolional Folicies on Renewable Energy Technologies



Box §: RETs in Pakistan: Issues and Options

The following issues were identified at the national and provincial level with regard to
RET policies.

The nation lacked a clear cut and comprehensive national policy for the develop-
ment of renewable technologies,

The high initial cost of most renewables put them beyond the reach of most
individual consumers or private enterprises.

Market distortions and imperfections made energy from renewables appear more
expensive than energy from conventional technologies.

Suitable financial mechanizms and incentives were not devised 1o encourage
adaptation of pre-competitive but highly promising rencwable technologies,

The country lacked the institutional capacity for indigenous planning and develop-
ment of more challenging renewable technologies.

Old planning tools and decision-making practices were not conducive to fair
competition for renewables against conventional options,

Development of human resources in RETs and training had not been effective,

The following measures were suggested for the development of RE'TE,

The government should develop and integrate programmes for the development of
RETS in the mountain region and set a target for each year in the five-year Devel-
opment Plan.

The Ministry of Planning (Energy Wing). and the Ministry of Science and "Tech=
nology should assign specific projects te be implemented by cach organization,
Growing trees and development of forests by the private sector should be encour-
aged by supplying planting stock.

Energy saving cooking stoves should be wadely introduced. Local women should be
trained and stove building should be undertaken by the local community.

* Local entreprencurs should be given soft loans for manufacturing stoves.
* The government should formulate support programmes for the development of

MMHP projects. Soft loan and financial incentives should be provided in order o
attract the private sector. SHYDO, NAPWD, and PCAT could play a vital role in
organizing the activity.

Extension of the National Power Grid in the Morthern arcas could attract private
investment. This would help to connect mini-hydel power plants to the grid line.
Private entreprencurs could sign agreements with WAPDA for the sale of power in
aceordance with the Private Board Power Policy.

Import duties should be waived from all RET equipment to lessen the cost of
application/production. {Currently this facility was available for solar cnergy
technology equipment.)

* "Tax holidays should be given to industry-based RETs in the region.
* Financing inatitutiona/agencies should be issued instructions to facihitate soft
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make these appliances cost effective for low-income groups.




funded by MCS but mitially by the Public
Sector Development Programme and then
from the Technology Development Action
Plan (TDAP). These projects were also fac-
ing financial constraints, there being no
fund allocations.

The presentation suggested measures such
as explicit R&D planning, financial evalua-
tion, survey and demonstration of RETS,
wentification of private sector participation,
monitoring of performance, and training of
local manpower in RETs for institutional
development.

The Dhrecter General's Office for Mew and
Rencwable Encrgy Resources (DGNRER)
had become non-funetional and no policy
on rencwable encrgy existed in Pakistan, A
proposal had been submitted by the Minis-
try of Seience and “Technology (MOST) re-
cently to create 8 new Council for Renew-
able Energy Technologies (CRET) by merg-
ing PCAT, the Mational Institute for Sili-
con Technology (NIST), and the Solar En-
ergy Centre of PCSIR.

I'he HEH Regaon of Chi

The presentation began with a review of the
general situation of the HKH Region in
China. The HEH
region covers all of
Tibet, 30 per cemt

eroston, fleoding, envirommental pollution,
and landslides, which in turn had resulted
in a decrease in agricultural production as
a result of poor soil structure and quality.
However, the region was rich in natural and
energy resources. The presentation mainly
provided information en Yunnan and
Sichuan Provinces as examples.

The presentation reviewed the statug of
RE'T: within the region. The development
of new and rencwable energy technologies
in the HKH Region was quite impressive
in terms of the number of mstallations,
though it was not clear what percentage of
these were functional, For example, there
were about 82,624 family-sized biogas
plants, 1.5 million improved cooking stoves,
111,288 sq. m. of solar water heaters, 60,000
solar cookers, and 3,900 sq, m. of solar
greenhouses (Table 3.1). Besides these,
large-acale biogas plants to treat waste ma-
terial products from townships, hospitals,
and alcohol processing units were also op-
erational. There were several small-scale
codl-ming enterprises within the HEH Re-
gion of China, primarily in the Sichuan and
Yunmnan provinces,

The region was suitable for solar encrgy ap-
plications as solar radiation ranged between
335 - 921 kJ per em* (equivalent 10 2,.800-

Table 3.1: Installation of Renewable Energy Technologies

of Yunnan Prov- 0y Chio

ince, and 66 per Region

cent of Sichuan DEscEtntots Lo !'Iﬂicmn Tc“;]:ln:‘
Province. Tradi- Family-size Riogas Flants 000 Nas al; 5,400
ttonal modes of Improved cmtif:ﬁtmu ‘I{H}I}Nm: 1,341 158,000
CHETEY CONSUMP-  \gofer fIohormal Systeimns Sq.m, 111 MNA.
tion in the region  goroe cookers 000 Nog. alk NA
were largely .dt_ Salar Greenhouse LIS RTR 13 NA
pendant on fire- Salar Houses "ﬂln!q.l'l't. 120 NA
wood, and this had  Sqjar Lamp (7-% Watts) kW A0 MNA.
caused a lot of PV Setems KWp 105 N.A
problems, i.c., in-  Wind Turbine (100-200 Watis) kWp ML 234
ercasing rate of  Micro-hydropower MW <2 60
deforestation, soil  Small ﬂ}'dl'ﬂ[ﬂ'll'i'l"ﬁr MW NA. 15.760
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1000 hours of sunshine). [t was a common
feature in Tibet that most of the public sec-
tor residential houses had been retrofitted
with sun spaces and trombe-walls, Solar
water heaters of the flat-plate type were in
operation, but, recently, vacuum tube solar
water heaters had been developed and were
being produced commercially. These sys-
tems were suitable for mountain areas as
they did not suffer from extreme climatic
conditions. There were seven factories to
produce photovoltaic cells in China with a
total production capacity of 4.5MW annu-
ally.

The pace of dissemination of new and re-
newable energy technologies in the HEH
Region of Clina was slower than in the rest
of the country. Manufacturing capabilities
for these technologics were strong in China,
but lack of institutions to promote them,
the low rate of aceeptability, and socioeco-
nomag conditions in the HKH Regon of
China hampered large-scale diffusion of
these technologies.

New and renewable energy technologics
needed to be appraised and permission
granted by assigned institutions. These in-
stitutions were identified in each province
by the government body. A good manufac-
turing base exizsted within China. For ex-
ample, 78 manufacturers were invalved in
the construction of small, mini-, and mi-
cro-hydropower in China, 17 of which were
located in the Yunnan and Sichuan prov-
inges — part of which fell within the TTKH
Region. The annual production of micro-
hvdro units in the capacity range of 0.1 -
15kW amounted to 26,000. Similarly, there
were 9,867 institutions and 30,895 techni-
cians involved in household-type biogas ap-
pliance distribution. There were eight tech-
nelogy service ingtitutions that were capa-
ble of designing large-scale biogas plants
for waste treatment and seven institutions
with the capability 1o design solar buildings.
There were about 300 manufacturers of

solar water heaters, five service institutions
for solar cookers, and four service institu-
tions and eight manufacturers of solar pho-
tovoltaic syatems.

The presentation highlighted that strong
political commitment at the highest level
and the establishment of decentralized in-
stitutions at village level were excellent ex-
amples with regard to the development of
BETs (Box 9).

It was further pointed out that, in China,
the national policy for developing rural en-
ergy is “making policies according to local
conditions, compensating with various
forms of encrgy comprehensive use, and
secking practical benefits”. The different
policies implemented by the government
through the years were also claborated.

The presentation highlighted the salient

feature of existing policies with regard to

RET% in China. These were as follow.

o Make policies according to local condi-
Hons

o Provinces, autonomous prefectures, and
citics should design a development plan
for rural electrification with the provision
of financial suppart to minority regions,
remote mountain areas, and poor regions

« Construction of medivm and micro-
hydropower stations should be given pri-
ority

+ Encourage and support rural electrifica-
tion activities using solar, wind,
geothermal, and biomass energy re-
gources to increase the rural power sup-
ply

¢ Electricity taciffs for the agricultural see-
tor should be set on a non-prafit basis

 “Tax relaxation for productng new and ef-
ficient type building materials

#» Strict rules to discourage conventional
bailding materials

The main issues covered by the presenta-
tion with regards to RET: were lack of a re-
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gional focus, of technical personnel, of lo-
cal-level institutions and funds in mountain
arcas, of attention from the local govern-
ment, and lack of public awareness.

Suggestions given were improvement in the
existing policies, strengthening leadership
and improving understanding, promoting
various modes of ewnership, providing tech-
nical knowledge to users, and strengthen-
ing scientific research, training, and propa-
ganda.

3.2 Clarifications, Issues Raised and
Suggestions Made

During the presentation, a question about
the size of peliric sets was raised. It was
stated that peltric sets usually come in one
size with a capacity of 1-5kW. Clarification
about the life of the battery used for 5PV
home systems was sought. The representa-

tive from Lotus Energy, Nepal, said that the
battery they provided had a 10-year guar-
antee with 50 per cent discharge, and the
price of the battery was Nepalese Rs 6,000,

Answering the queries about the Chinese
presentation, Dr. K. Rijal, stated that the
tariff rate for the agricultural sector was
fixed on a no profit and loss basis. The tax
rate applied o new and energy efficient
types of building materials was lower than
that for traditional building materials.

One of the participants was interested in
the status of renewable energy Lechnologies,
particularly in Tibet. Dr. Rijal clarificd the
fact that the presentation on China covered
the HKH Region within Yunnan and
Sichuan provinces, He added that distribu-
tion of RETS was taking place, but almost
all RETs manufactured in other parts of
China were being distributed and marketed

Impiications of Natienal Polfcies on Renewable Energy Technologler




in Tihet, Manufacturers had appointed
dealers in Tibet. [t waz pointed out that
geothermal and SPVs were used for power
generation, and distribution of solar cook-
ers (mainly for boihng water), solar lanterns
and passive solar building technologics was
actively taking place in Tibet.

Me. Hedia supplemented the presentation
made by Ms. Soma Dutta. He pointed out
that, in India, projects up to 100kW were
categorised as micro=hydro, Up to 100003,
projects were categorized as mini-hydro and
a capacity of 1MW to 1 5MW was categorized
as small hydro (SHP). Earlier, the MNES
had a mandate of up to IMW, which they
were trying to increase up to 15MW. The
UNDP Project had planned to install 20
demaonstration sites with a total capacity of
15MW and to install 100 water mills. In the
seven castern states of Indiathere were 29
installations with 26MW hydro-electricity
generalion capacity

Profesor 5.R. Chalise suggested that there
should be a more integrated approach to the
promotion of RET: in mountain areas. Op-
portunities in mountiin arcas were not iso-
lated. In many cases, they were interrelated.
The ability to use a partieular resource
might differ from arca to area, and some-
times a mix, hybrids, or integrated imple-
mentation might be better. So, in terms of
emphasia on policy, it might be better to
emphasize renewable energy as a whole be-
ciuse that was the crux of the matter. No
matter which technology was used, it had
to be used appropriately.

Role of Encrgy in Reducing Drudgery

During the discussions, it was realised that
energy technologies, such as improved
stoves, biogas, and micro-hydro, might play
a eritieal role in terms of reducing the
drudgery of women in particular. There
were issucs of equity in total not settled by

dridgery reduction alone. It was also ac-
knowledged that, without reduction in
drudgery, and as a reault of the out-migra-
tion of men from the village, mcreasing the
burden of mountain women in managing
household and farm simultancously, it
would be difficult to bring about greater
participation of women in decision-making
to the extent needed in energy-related and
other programmes. Some of the participants
raised the issue of increased burdens on
women in other activities, once they were
relieved of one specific activity, For exam-
ple, the availability of electricity i moun-
tain communitics had facilitated agro-
processing activities, but the extension of
working hours during the evening had sub-
stantially increased women's work i new
productive activities, In this respect, how-
ever, most of the participants felt that, al-
though the working hours of women had
increased, households received more cash
income from their extra work, As male
houscholders make the financial decisions,
women do not get the full benelt of their
W INCOmE,

Linkage between Energy and Income

Gencration

Maost of the participants recognized that the
encrgy programme needed to be linked to
income=-generating activities so that in-
ereased income would provide people with
the ability to pay fer services. This in turn
would attract private seclor investment in
energy infrastructure in mountain areas,
There was & consensus among participants
that an integrated and holistic approach was
required for the promotion of RETs. For
example, Chinese experts had tried to in-
tegrate biogas development while con-
structing buildings and infrastructure
{roads, water supply), therefore biogas was
a component of building. This was a good
example of an integrated approach to en-
ergy development in China,
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Compatibality of “lechnical Digsipn:
Teehnolopy for Whom?

Mr. K.C, Dhimeole pointed out that, in the
case of India, some models of cooking stove
were designed according o the require-
ments of the people, He noted that some
biogas models were working well in the mid-
hills of the HKH region, but models with
faulty designs needed to be improved. De.
5.5, Chandel argued that clrlha designs
gshould be improved to suit local require-
ments, Though chaffur{s) uzed at higher
altitules lracl waken rools in the mountains
of India, in the lower hills the model really
needed a more suitable design. Only about
20-30 per cent of the target was being mot.
An example was given of a solar thermal
device, stating that this technology was not
suitable for higher altitudes due to low tem-
peratunes.

Mr. Hussain ¢mphasized the need for
compatibility of technology, as cooking
stoves failed i the context of adaptation, If
a stove had been properly designed, it could
have been one of the suitable technologies
in the fural hills, He added further that
properly designed [CS could save 50 per
cent on fuel. Therefore, there was @ need to
look at the strategies and what had gone
wrang in terms of adoption.

Participants agreed that renewabl: energy
technologies should be developed to suit lo-
cal needs and conditions. Most of the par-
ticipants agreed that the concept of distri-
bution was wrong, adoption and adaptation
of RE'Is were required.

Dir. Chandel suggested that ICIMOD could
play a key role in promoting adaptive re-
search and development. One of the par-
ticipants requested ICIMOD w introduce
activities in cooking stove technology and
to assess the problems related o its adop-
tion.

Private Sector Participation versus

Affordability

A question was rased regarding the per-
formance and survival of the private sector
in Pakistan Mr. Tajammul Hussain replied
that the private sector was working on its
own at present. He gave the example of so-
lar water heaters that did not feceive subsai-
divzs bui which were still selling to commu-
nitics and organizations such as hospitals,
hotels, and offices,

Dr.G.R. Bhatta pointed out that, in Paki-
stan, there was a practice of tendering out
the management aspect of maintenance [or
migree= ancd amall plants, Unless there was
some benefit to the private sector, it would
not come forward, Therefore, the profits of
the private sector increascd the per unit ens
ergy cost. RE'Ts were supphing encrgy to
rural people where there were no grd con-
nections and, moreover, where people's abil-
ity to pay was poot. How was the problem of
affordahility solved in such areas ?

Mr. Hussain replicd that, up to the current
time, about B per cent of the projects were
working. Actually, the main contribution
came from the government, and clectricity
wag even distributed free of cost m some
cases. There were also local management
groups. The people were given training
maintenance and even ta collect money
fromy the households. He stressed that,
judging by the different experiences from
different countries, there might be a possi-
bility of generating a joint venture among
the private companies of the region which
could increase the market size and even
kswer the per unit cost. There would be a
tradeafl as one country might be good in a
particular technolegy and another in an-
ather technology,

One of the participants cited the example
of a tea plantation in West Bengal to em-
phasize the rele of the private sector in in-
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Creasing competitive behaviour which could
reduce economic inefficiencies. In a tea
project completed in West Bengal, the tea
corporation owned the land and the people
managed it. As the management was the
most difficult part, giving it to the private
sector reduced the coat and inereazed the
financial sustainability of the programme.
The state government was not capable of
managing such activities and, even if the
government had prepared the plan, it might
have turned out 1o be expensgive,

Some of the participants argued for a par-
ticipatary approach for the sustainability of
the energy programme. In this respect, most
of the participants realiscd that there was a
need to recognise the interests and objec-
twves of each stakeholder {such as manufac-
tufers, promoers, inanciers, users, and gov-
ernment) in order to share the benehts of
the programme based on the costs incurned
by each of them on an equitable basis,

Creation of a Management Fund

Mr. Hiran M. Singh pointed out that a
management fund needed to be created for
pre-feasibility and feasibility studies for
micra- and mini-hydropower in Nepal.
However, participants queried the manner
of managing of this fund. It was mentioned
that studies carried out by the private sce-
tor did not help much to increase the
number of installationg, becausze the stod-
1es were conducted without realising the
potential demand, There was also a discus-
sion about manufacturers bearing the coats
for guch studies, which they might then add
to the cost of the installation. Mr. Huszain
cived an example from Pakistan in which a
private investment fund had been created
to promaote the development of hydropower,
but it had been very poorly managed and
use of the fumd was nominal. There could
be different reasons for this, and nothing
wias known about it There was a general
consensug about cstablishing such a fund

for the promotion of micro-hydropower de-
velapment, but the 1ssue of how 1o manage
thiz fund needed further analysis.

1.3 Chairperson’s Remarks

Dr. Mahesh Banskota, Chairperson for
the Morning Scssion, commented on the
widespread smoke-related problems, which
were 8 hazand, especially in the kitchen. The
problem of slliteracy could not be resolved
because of time constraints during the day,
therefore, illumination was justified as it
could give the rural people a chanee to study
in the evening.

There were many problems related to sub-
gidies, and many other factors should be
incorporated into the calculationz so that
benefits would increase. There were a lot
af digerepancies in the mamstream Caost
Benefit Analyses for power projects pre-
sented by the orpanized sector. Projects
could be feagible or unfeasible depending
upon the person doing the analysis. There-
fore, innovation was eszential. He also
ponted out that there should be a way of
linking RE'T: as a aystematic integrated sys-
tem when isgues of co-pencration and cou-
pling technology arose. He highlighted the
Chincse experience in terms of encrgy vil-
lages, although, allowing that 2ome of the
experiences with enerpy villages had not
been encouraging, Therefore, linkages be-
tween varous components of different sys-
tems in specific mountain areas needed to
be thought of in the development and pro-
motion of RE'Ts.

A lot of emphasis was given to intermediar-
1eg, cspecially in the presentation given by
Mepal. Probably these intermediaries could
be the problem. Every time an intermedi-
ary wag added, the cost might go up, lor
example, by 10 per cent. So, this had to be
looked at gerinushy. He streszed the subsidy
issue as the main problem and identified
the need to find real beneficianes, The real
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beneficiaries, the poor, needed to benefit
from the programmes. On the one hand,
supply constraints and rationing, load shed-
ding, etc continued, and, on the other hand,
there were subsidics. This was bad econom-
ics and did not make any sense at all. Eco-
nomics that did not benefit the poor and
the worst sectors of the society rmust be dis-
carded. If there were health and literacy
benefits for poorer groups, then there might
be a way of justifying subaidics. But, if they
were only benefitting the well-off, then they
really needed 1o be re-examined.

In the context of subsidies, the chairper-
son remarked that the actual beneficiaries
needed to be dentified i order to make
them justifiable. He added that energy was
not needed for its own aake but a8 an input
into other scctoral economic activities and
as a derived demand from other economic
activities. A stagnant economic structure
could not be changed overnight, therefore
subsidies could be justified in such cases.
However, real progress could only be judged
if it was accrued without subsidies.

He stressed the need to investigate why and
in what form energy was needed and how it
should be linked to economic changes.
Lastly, he stated that technical skills needed
improving, for which basic literacy was ab-
solutely necessary.,

The Chairperson for the Afternoon Session,
Dir. G.R. Bhatta, pointed out the increasing
importance of rural energy that directly af-
fected the rate of increase in the Gross
Domestic Product (GDP). He added that
large hydels and thermal or nuclear energy
were requited to provide energy for indus-
trialisation and economie growth. But, due
to environmental and health concerns, such
large projects were discouraged because

they caused displacement of people, sub-
mergence of cultural heritage, and danger
from blasting, which affected the life and
property of the people. This was also the
caze with thermal energy plants that cre-
ated pollution. Therefore, new and renew-
able energy had great signilicance in the
context of the hills and mountains, as it was
the only alternative energy available.

Dir. Bhatta pointed out that not only the
comman people but also those who were
involved in energy planning {planners, de-
ciston-makers, politicians) consumed ¢n-
ergy but lacked the general awareness
about what type of energy they were con-
suming and how sustainable these sources
of energy were. The biggest hurdle in the
way of promoting new and renewable en-
crgy resources and technologics while de-
signing cnergy programmes was the lack
of understanding about the nature and type
of energy and its implications among plan-
ners, decision-makers, and politicians.
Therefore, publicity at all levels could play
a key role in promoting renewable energy
technologies. ICIMOD could initiate this
at the regional level. The development of
renewable energy would not be possible
until and unless the politicians were on-
vinced of its importance. Dir. Bhatta added
that there seemed to be a great potential
for develaping a hybrid encrgy system in
the HKH Region {e.g., solar + micro hy-
dro 4+ wind). Such a development would
not enly mean increase in reliability but
also improvement in the system load fac-
tar, thereby reducing the per unit cost of
encrgy. He highlighted that the common
issiies brought out in all presentations were
lack of national funds, lack of understand-
ing at the highest level, lack of publicity,
lack of human rezources, and lack of in-
centives for the rural people.
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4

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

Implications of Meltieral Polfcies on Renewoble Energy Technologier



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

implications of National Policies on Renewoble Energy Technologies



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
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Policy Recommendations

This session was chaired by D105, Papola,
Dir. Kamal Rijal presented a framework for
the development of renewable energy tech-
nologics, He suggested that this framework
would be helpful for integrating the issues
ratsed and suggestions made during the
previous two days, and that he would ap-
preciate further comments on them. De-
tailed dizcussions were held on the frame-
work propesed, Following this presentation,
'."H."p:l'l-ﬁ]'u:-..'il'i:: recomimendalions were
made for the development of RE T

The proposed framework for policy recom-
imendations to promaote renewable energy
resources and technologics had six compe-
nents. These were as Tollow,

Recognising the Benefits of Renewable
Energy: It was crucial w recognise the
long=term economic and social benefits of
rencwable energy resources and technolo-
gies in order 1o make the mountain cnengy
system sustainable. The exploitation of
HEETS woniled result i reducing the level of
emissions caused by fogsil Tuels; ensuring
coonmmie sustamabality, whikch most oficn
wis reflected adequately in enerpgy markets;
increasing cnergy supply sccurity, as the
availability of rencwable encrgics were more
cquitable in terms of their geographical dis-
tribution; and reducing the impending
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drudgery on women and children i par-
ticular. In addition, there was an increasod
opportunity of cquitable distribution of so-
il and economic benefits through exploit-
ing renewahle energy resources and tech-
nologics, as access o these resources were
miore ¢quitable in terms of hoth geographi-
cal distribution ardd incomd bevels. Also, the
nature of these ressurces demands a decen-
tralized institutional structure because they
were available in scattered locations and
beecause of the suitability of small-scale
teehnologics, .

Reforming Energy-price Signals: "|e
growih of renewable energy technologics
wintld be feazible only if the prices of vari-
ous forms of encrgy reflect their long=term
social and economic benefits. "he prevail-
ing price structure of vanous forms of en-
ergy resourecs favours ithe overexplostation
of fossil fuels and momass fuels bevond
their regenerative eapabilities. "I'his situa-
v 12 further aggravated due to the low
purchasing power of the mountain popula-
bion. There is an urgent need to relorm
cnergy prices so as to reflect the true eco-
nomic cost of fesources, Wking mlo con-
sideration the covironmental mitigation
costs. This can be achieved by internalis-
ing the social costs of exploiting various
sources of energy and therely subsequently




influencing enengy supply cheice. There are
packages available in terms of energy taxes,
The subsidies that various energy technolo-
gics receive are not properly understood
and, in most cases, they result in distortion
as there are no encrgy markels in most
mountain communitics. Given this situa-
tion, two policy options are available: either
to create countervailing subsidies for re-
newable energy technology or to minimise
subsidics for fossil fuels. At the same time,
energy subsidies should be targetted at poor
populations o increase their access o re-
newable encrgy resources and technologies.

Revamping the Energy Decision-mak-
ing Process. The existing mechanizm of
the centralized decision-making process
tends o favour large-scale encrgy invest-
ments. The equity concerns of peor moun-
tain populations, or social obligations, are
assumed to be taken care of by providing
electricity to villages from the grid without
assessing the physical limitations of such
extensions, understanding the local needs
for energy services, investigating possibili-
ties of developing suitable small-scale re-
newable energy technologies, and under-
standing the long-term cconomic and in-
stitutional implications of such develop-
ment. Currently there are various rencw-
able encrgy technologies to mect the needs
of mountain populations withm the HKH
Region and beyond. In this context, the in-
volvement of beneficiaries and entrepre-
neurs engaged in developing RETs, while
selecting forms of encrgy to fullill demands
should be mandatory, This would nat only
ensurce the economic sustainability of the
programme but also institutional
sustainability.

Changing Energy Users’ Investment In-
cenfives: Entreprencurs need to be en-
couraged to manufacture and market re-
newable energy technologies to reduce the
cost of production and generate awareness
among encrgy users about the benefits of

RETs. For this to happen, energy price sig-
nals should favour renewables and improve
investment incentives for RETS, e, g., loans
below the normal rates of interest, grants,
rehates, tax incentives and tax credits, ex-
emptions, and deduction. Substantial im-
provement in policy implementation by in-
tegrating policy approaches, developing
marketing strategics, providing technical
support services and information, conduct-
ing training programmes, evaluating cost ef -
fectiveness, and systemnatic monitoring ancd
evaluation of RET performances are
needed. In this context, appropriate insti-
tutional arrangements need to be estab-
lished to promete RET:. Care must be taken
not to duplicate institutions at local level but
to involve existing indigenous institutions
or NGOs or entreprencurs as a vehicle for
technology transfer by maximising the par-
ticipation of beneficiaries. In addition 1o
these, what 15 more important for decision-
makers and planners 15 the promotion of
private entrepreneurs in development of
RE'TS by reducing financial risks and costs,
realising the benefits of modularity of RE'Ts,
reducing unforeseen risks, and relaxing re-
souree rights.

Acecelerating Investment in Reaewable
Energy Commercialisation: Thore was
no eoncerted effort to commerciahize RET:
in the past, but most of the time they were
Eul]ﬁid}'-l.lf'l"-"l..'!'l and, in addition, considered
as poor people's energy options. This situ-
ation needs to be avoided of meaningful de-
velopment of RETs is envisaged. Invest-
ments made in promoting RE'T: are com-
paratively meagre. “To derive the full advan-
tages of RETS, mvestment in commerciali-
sation of renewable energy needs 1o be in-
ereased. This could be achieved by provid-
ing enough support for rescarch and devel-
opment and establishing demongtration
units (R & 13). Public imvestment in RD
& I can be improved by allocating public
funding, integrating RI} & [3 into a broader
context of economic gains for mountain
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communitics, and improving the effective-
ness of RD & D institutions. Investments
in RET: can be increased by attracting pri-
vate investment, and for this targetted in-
centive packages need to be devised. These
meentives should be a part of the commer-
cialisation plan in order o reduce invest-
ment riaks.

Developing a Coordinated Comumer-
efalisation Plam A coonmercialisation plan
for each of the renewable energy technolo-
gies needs to be developed. The efforts re-
quired might differ according to the level
of development that each technology has
reached in a specific country. Appropriate
participation of each stakeholder in the de-
velopment of RE'Ts and consensus among
them are erucial for the successful imple-
mentation of the commercialisation plan. In
this context, the role of the government
should be to create the right kind of policy
atmosphere, as mentioned above, whereby
reluctant entreprencurs are attracted to in-
vest in renewable energy technologies. Fur-
ther, broad guidelines should be given to
various donor agencies to avoid duplication
of efforts. Some donors may be interested
in capacity budding, some in marketing
technologics, and others in research and
development. Yet others may be interested
in promoting these technologics in specific
arcas or to specific ethnie groups. Each of
them should be allowed 1o function with
clear mandates and objectives. The lessons
and successiul strategies learned in promot-
ing RETs must be taken into consideration
in designing programmes related to RET
promotion. The role of donor agencies has
been effective in terms of capacity building
and research activitics, The implementation
of various renewable programmes should
niat be directly handled by donors as it builds
up logal capabilities. The implementation
af the programme should be carried out in
partnership with local institutions, whether
they be government or non-government or-
ranmizations or local traditional insttutions,
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Digcussions and Suggestions Made

During the discussions, Dr. R. D. Joshi
suggested that policies should be classified
at two levels, namely, planning and opera-
tiomal, He added that recommendations
should be as few as possible because only
then would the recommendations actually
be considered for implementation.

D Joshi stressed that RET: should not be
implemented without properly assessing
their viability in the given circumstances.
In the case of Nepal, some of the RE'T: were
puzhed at rural communitics without prop-
erly understanding the sociocultural needs
of the society and, therefore, had failed mis-
erably. He pointed out that RETS were fea-
sible only in certain settings and there was
scope for all. They are supplementary in
nature, especially in the case of Nepal.
Therefore, all RET: should be evaluated
within a commaon framework. RE T should
not be promoted on an ad hoc basis as if
they were religion but on a very solid foot-
ing, and adaptation of technology should
have a sohd basc.

1. Joshi stressed the need for dissemina-
tion of information and knowledge with re-
gard to various RE'Ts 2o that thereby users
could have a fair choice. The aim of pro-
maoting RE'T3 should be to promoete rural
development through rural industrialisation
rather than just providing electrical power
to villages and to increase the coverage and
add to statistics.

Mr. 5.L. Shrestha pointed out that the in-
stitutional gapz should be dealt with and
institutions made more efficient. There
ghould be recognition of the value of inputs.
In the context of RETz, he sad subsidies
were the main issue and could bring about
2 breakthrough. He added that solar PVs
might not be within the reach of the very
poor but, through these technologies, other
income-generating activitics might benefit




the poor. He stressed that literacy pro-
Erammics and creating awarcress were £5-
sential in this context.

Dir. Junejo said an authentic database and
itg exchange between HKH countries were
necded. He also suggested that a framework
to cvaluate awareness raiging and training
for different groups should be developed.
Mr. Hussain requested ICIMOD to play a
vital role in creating a database for HEKH
countrcs,

Mr. G. R. Shakya pointed out that a lot of
funding was provided to discover the prob-
lems, but no funding was available for find-
ing the solutions. He added that solar wa-
ter heaters had been successful in Nepal
without a single incentive from the govern-
ment. He stressed the fact that projects can
be successful even without policies if the
initiative and working spirit are present.

Mr. J.N. Shrestha brought up the issue of
solar rights, which had already been dis-
cussed in some western countrics. A good
ingtitution must be established for the
standardization of the sub-system,

Ms. Dutta stressed that performance
ghould be linked to subsidies and that the
conditions in which projects would work
should be identified.

During the discussions, emphasis was given
to monitoring, supérvision, quality control,
strengthening of existing institutions, and
povernment impetus for the promaotion of
RETs.

General Recommendations

The framework presented by Dr. Rijal was
agrecd upon, as it provided broad policy
arcdelines for the developiment and promao-
tiom of RIE'TS in the context of the MK pe-
giom, “These were az follow,

a) Recognise and measure the benefits of
renewable energy technologies (RE'TS)
with an emphasis on drudgery reduction

b) Reform energy-price signals to provide a
level playing field for each energy source

¢) Revamp the energy decision-making
process to promote decentralized rencw-
able energy technologies and involvernent
of local-level institutions

d) Change energy users” investment incen-
tives by attracting the participation of the
private sector and NGOs in manufactur-
ing and promoting RETs

¢) Accelerate investments in commerciaki-
sation of RETs by supporting RD & D,
capacity building, and information and
awareness generation through public
sector of donor funding and by provid-
ing attractive incentives to manufactur-
ers

i) Develop a coordinated commercialisation
plan for each RET to suit country-spe-
cific needs.

Mepal-Specific Reco ndations

Besides these recommendations, the follow-

ing specific necommendations were given

for H{:‘pﬂ. bazed on the pn,::.r_'nli'lli.rl‘.lnﬂ- amd
discussions.

Palicy and Institutional Recommendations

a) Legislation is needed to clearly define
awnership rights on various natural re-
sourees such as foresis, water, wind, and
L1,

b)) Meed for legislation ta protect intellee-
tual property rights to promote private
sector R&D.

e} Meed for high=level commitment o the
promotion of RET:.

d) Develop standards incorporating safety
guidelines for manufacturing and con-
struction of RIET:,

¢) Prodduct warranty should he made man-
datory for manufacturers and service
providers,

Impiications of National Pelicies on Renewable Energy Technologies



fy Encourage private entreprencurs to de-
velop RE'Ts by reducing hnancial nisks
and coats, reducing unforescen nsks
through insurance, and improving -
vestment incentives, e.g., loans below
iarkel rates, prants, rebates, tax incen-
tives amd tax credits, exemptions, and
deductions.

g) Develop a framewaork for subsidics with
respect to each RET based on the serv-
ice they priwide.

h) Develop simplified banking procedurcs
and mterest rates and standardise other
loan conditions for all RIETs,

i) The Alternate Energy Promation Cen-
tre (AETC), a recently established insti-
tution, should function as a task man-
ager to promote RET:, Care must he
taken not to duplicate institutions at bo-
cal level but to involve existing indig-
enous institutions or NGOs or entrepre-
neurs as 4 vehicle for technology trans=
fer by maximising the participation of the
beneficiaries. Coordination, monitoring,
gvaluatiom, and technical backstopping
functions are crucial for the commer-
cialisation of RET:, The AEPC should
take on this responsibility.

Technol mirmendations

Micrav.h_wﬁ'n Fower

a) Water nghis were a eritical 1ssues, re-
vailing lawa do not ensure the right of
prior use for agro-processing and clee-
tricity production, There is a necd to pm-
vide appropriate compensation W own-
ers il water is diverted from micm-hy-
dro plants for irrigation purposcs.

b} An integrated approach to promoting
miero-hvdropower development needs to
be adopted.

¢} The participation of women in planning
and implementation of micro-hydro
plants necds to be ensurcd.

) Simple and transparent procedures {or

Inan sanctioning should be developed and
institutionalized,

e} Proper evaluation of the sociocconomic
setting, technical and managerial capa-
bilitics, and adequate survey and design
must be ensured while carrying out fea-
aibility studics. Accountability on the part
of surveyors and manufacturers is cssen-
Lial,

f) Community-owned and managed micro-
hydrepower plants sheuld be promoted.
Care must be taken to build up or estab-
ligh strong community arganizalion, co-
hesiveness of the community, democratic
leadership, good technical and manage-
rial capabilitics, and strong techaical
back-up.

£} Diversilication of end uses for produc-
tive purposcs such as apro-processing,
eold storage, fce factones, power lnoms,
carpet weaving, wood carving, and food
processing should be promoted,

h) The quality of raw materials used, safety
codes to be Tollowed during installation,
and rated power of turbines and genera-
tors should be standardised.

i} Promation of smaller units, such as im-
proved glatts, to replace traditional ones
should be given priority

1} Preparation of construction manuals and
eodes and enforcement of standards are
essential,

k) Preparation of training manuals on op-
cration and maimtenance as well as on
hook-keeping and provision of training
to micro-hydropower operators and owne-
ers are exsential.

Biogas Technology

a) Low cost biogas plants should be pro-
moted through casy access to credit fa-
cilities for low=income houscholds
through community loan schemes for
landless and women's grouwps.

b} Demonstration bingas units must be es-
tablished by identifving progressive
farmers walling 1o mstall them,
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¢} The subsidy policy for biogas plants
ghould be made consistent.

d) Strict enforcement of quality control and
standardisation is necded, But care must
be taken not to overdo it as il prevents
iAo,

£} R&D should emphasize reducing the
cost of the plant.

f) Plant owners should be made aware of
honw B apply slurey on their fields and to
develop appropriate tools/equipment
{such as trolley) for slurry handling.

£) BSP programmes should be integrated
with livestock development programmes
along with rural development initiatives.

Improved Cooking Stoves

a) A long-term vizion for a healthy kitchen
environment should be developed along
with the reduction of fuclwood consump-
tion. The programme needs to be con-
ceived from the perspective of kitchen
improvement.

b} An institution with the responsibility for
providing technical back-up and moni-
toring of the programme should be cre-
ated.

¢} Various types of models needed for dif-
ferent locations and ethnic groups should
be developed and demonstrated.

d) The use of local materials and indigenous
skills should be promoted and training
imparted to women for the construction
of [C5,

¢) Strong research and development with
adequate financial support are necded.

[} Capabilitics should be built up at village
level. Selection of persons to be trained
as 1CS wechnicians should follow the cri-
teria that these people should be unem-
ployed, local, mnovative, have good mao-
tivation skills, and preferably be women.
Users should also be oriented so that they
understand the importance of cach com-

pament of the 1CS and should be involved
during the plicement and construction
of the same.

£) Pramotional actvities relatedd 1o [0S dig=
scmination should be subsidised.

Solar PV Technelogy

a) Arcas suitable for the promotion of 5PV
technology should be wemtilied.

b) Subsidies for SPV technology are justi-
ficd tn terms of creating demonstration
elfects in remote arcas to populanse ini-
tial phases.

¢} Various technical constraints (Jow power
conversion efficiency, storage problems,
and climatic uncertainty) need to be re-
solved for the smooth functioming of 3PV
syslems.

dy Stand-alone SPV systems should be pro-
mioted rather than centralized systems,

¢} Institutional linkages and coordination
must be promoted among the various
institutions involved in the development
and promotion of SPVs. A newly estab-
lished organization, AEPC, should play
the lead role in facilitating the efforts of
various organizations to promote SPY
technology.

[} Innovative funding mechanisms are
needed. In this respeet, formation of vil-
lage-level cooperatives could be an im-
portant beginning, and for thas the gov-
ernment might have to provide seed
maney. This approach needs to be tested
p:r:inr Loy il l‘qﬂi:.::ll.il:m.

g} There 1z a need to integrate 5PV tech-
nalogy promotion with income genera-
tion and social development activities in
order to justify the subsidy scheme.

h) There is a need to seek active women's
participation as SPV systems provide op-
portunities for women to participate in
varions inconme-generating and social de-
velopment activities,

Imptlications of Natienal Policies on Renewable Energy Technologies



In the closing sesston, Dr. K. Rijal made a
presentation of findings and policy recom-
mendations (as presented in the carlier see-
tion}. This was followed by concluding re-
marks by Dr. TS, Papola and avote of thanks
by Mr. Jaipal Shrestha

Dir. T8, Papola, in his concluding remarks,
said that he was satisficd with the lively de-
liberations that had taken place during the
previous two days. He hoped that the find-
ings and recommendations arrived at would
be uselul not only in the context of Mepal
but also in other countries of the Region.
He genuinely hoped that these recommen-
dations would be taken care of by the re-
spective organizations in Nepal, as these
were not only based on diseussions but were
an outcome of the studics carmed out in the
four countrics of the HEKH Region and, n
the case of Nepal, detailed field surveys were
also carried out. He also assured the par-
ticipants that ICIMOD would produce a
report of the experts’ consultation in due
course of time, Finally, he thanked all the
participants who contributed towards the
siccess of the mecting.

Mr. Jaipal Shrestha, in his vote of thanks,
remarked that the previous two days had
brought about reorganisation of the differ-
ent challenges to promoting energy tech-
nalogies in the HKH region, with gpecific
emphasis on Nepal, He added that realistic

Report of the Regional Experts” Consaltation, 3-4 July 1997, Kothmandy >

6

—

Closing Session

and feasible policy interventions had also
been identified. He outlined the perspec-
tive of CIDA's priorities in Nepal and iden-
tified 1ssues such as the proper analysis of
incentives for community and commercial
participation, government subsidies per
optimal technology mix, and the strength-
ening of Nepal's policy environment; an-
swers to none of these issues were casy.

Mr. Shrestha mentioned that, in most cases,
the value of RET: is clear. There is still a
need to broaden the legitimaey of and ar-
gument for RET: within a development
context. That is, in terms of poverty alle-
viatton, health and sanitation, environmen-
tal conservation, literacy and education, and,
most importantly, community cconomic
development. He stressed the need for es-
tablishing a policy environment which is
supportive of RE'TS, together with appro-
priate institutions, that go bevond conven-
tional cost benelit analyses. He emphasized
adopting practices that integrate the full
benefits of RETs into market prices. Al-
though the unit cost is important, it must
be valued against the contributions to de-
velopment within the HEH region which
can be derived for improving access to reh-
able and environmentally sustainable
sources of energy. He added that, once the
perspective was enlarged, the need to
strengthen opinions supportive of RE'Ts
would be clear,
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ANNEX
List of Studies Commissioned by ICIMOD and
Papers Presented ar the Meeting

Studies Commissioned by ICIMOD

e

. Implications of Mational Policies on Renewable Energy Technologies and Encrgy Effi-
cient Devices with Detaled Case Studies in Nepal. Centre for Rural Technology,
Kathmand

. Assessment of Implications of National Policies on Renewable Energy Technologies
and Encrgy Efficient Devices in the HKH Region of India. Ms. Soma Dutta, Mumbai,
India

. Assessment of Implications of National Policies on Renewable Energy Technology and
Energy Efficient Devices in the Context of the HKH Region of Pakistan. Mr. Tajammul
Hussain, Commission on Science and "Technology for Sustainable Development in the
South (COMSATS), lslamabad, Pakistan

4. Implications of National Policies on Renewable Energy Technaologies and Encrgy EIfi-

cient Devices in the HKH Region of China. Mr. Zhang Mi, Energy Consultant, Sichuan
Shineday Development Co. Lid (S3DC), Chengdu, China

Papers Presented

1.

el

Report of the Regiono! Experts” Consaitatien, I-4 Jaly 1997, Kathmends

Assessment of Implications of National Policies on Renewable Encrgy Technologies
and Encrgy Efficient Dievices in Nepal: Country Presentation by Mr. V. B, Amatya, Cen-
tre for Rural Technology, Kathmandu

. Assessment of Implications of National Policies on Renewable Energy "Technologies
and Energy Efficient Devices in the HEH Region of India: Country Presentation by
Ms. Soma Dutta

. Assessment of Implications of Natronal Policics on Renewable Encrgy Technology and
Energy Efficient Devices in the HKH Region of Pakistan: Country Presentation by
Mr. Tajammul Hussain

Implications of National Policies on Renewable Energy Technologies and Energy Efli-
eiency Devices in the HKH Region of China : Country Presentation by Dir. Kamal Rijal
om behalf of Mr. Zhang Mi

. Passive Solar Housing in Mountains : Efforts and Expectations: Presentation by Mr. 5,
5. Chandel, Principal Sciemtific Officer, State Council for Scicnce, Technology, and
Ermaronment, Himachal Pradesh, India




-

1 Case Study en Micro-bwalen in Nepal: Prosemted by Me Srimat Shrestha, Centre for
Buoral “Technologry, “Tripureshwaor, Fathimancu

PR A T L Hl.l:n:l}' il Hi-e:l;:m IMlants in Nepal: Mrescmted Il:l-' M Bomesh Gangeal, Centre lin
Rural “lTechnolegy, Topureshwor, Kathmandu

B. Case Study on Improved Conking Stoves in Mepal: Presented by Mz, Karana Bajracharya,
Centre for Rural "Techuology, “Iripurestvorn, Kathmandu

s

o Caze Study on Solar 'Y 'lechnology in Nepal: Presented by Mre VB Amatva
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ICIMOD

environments and the increasing poverty of mountain communities,

ICIMOD is concerned with the search for more effective
development responses to promote the sustained well being of mountain
people,

Fﬂundeﬁ out of widespread recognition of degradation of mountain

The Centre was established in 1983 and commenced professional
activities in 1984, Though international in its concerns, ICIMOD focusses
on the specific, complex, and practical problems of the Hindu Kush-
Himalayan Region which covers all or part of eight Sovereign States.

ICIMOD serves as a multidisciplinary docurmentation centre on integrated
mountain development; a focal point for the mobilisation, conduct, and
coordination of applied and problem-solving research activities; a focal
point for training on integrated mountain development, with special
emphasis on the assessment of training needs and the development of
relevant training materials based directly on field case studies; and a
consultative centre providing expert services on mountain development
and resource managerment.

ICIMOD WoRrksnors

ICIMOD Warkshops are attended by experts from the countries of the
Region, in addition to concerned professionals and representatives of
international agencies. Professional papers and research studies are
presented and discussed in detail.

Workshop Reports are intended to represent the discussions and
conclusions reached at the Workshop and do not necessarily reflect the
views of ICIMOD or other participating institutions. Copies of the reports,
as well as a Catalogue of all of ICIMOD's Publications, are available upon
request from:

Documentation, Information, and Training Service (DITS)
International Centre for Integrated Mountain Development (1CIMOID)
(P00, Box 3226
Kathmandu, Nepal J]




Participating Countries of the Hindu Kush-Himalayan Region

“ Afghanistan m Bangladesh
g Bhatan Bl china

~= India - Myanmar

B MNepal '@ Pakistan

International Centre for Integrated Mountain Development
4/80 Jawalakhel, G.P.O. Box 3226, Kathmandu, Nepal

Felephone : (o77-1) 525313 Facsimile : (977-1) 524509, 536747
e-rreil : distrigicirmod org.ne Cable : ICIMOD NEPAL



