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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,
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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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loans to manufacturers of rencwable energy application plantsfproducts. Special
alloeations should be made in thiz respect.

Solar water and space heaters should be installed in all the community and govern-
ment buildings. Soft loans or subsidies should be provided by the government to
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
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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,

Report of the Reglonal Experts” Consalfation, 3-4 July 1997, Kethmandy >



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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