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Executive Summary 

The Private Rural Electrification Project (PREP) is a pilot project launched in conjunction with 
the Agricultural Development Bank (ADB/N) and Annapurna Conservation Area Project (ACAP) 
to develop a model of financing and management of micro hydro electricity projects (MHPs) in 
the private sector. Development and Consulting Services (DCS), a joint venture of the Nepal 
government and United Mission to Nepal, was a contractor consultait selected on a competitive 
basis. The expected benefits from the project are firewood savings, education, improved 
agricultural productivity, kerosene savings, and health improvements. The mission received 
funding for this project in March 1990 from the "Private Provision of Social Services" program 
which awarded finding to missions selected on a competitive. 

A team of four professionals -- two from USAID/N, one from ADB/N, and one hired sociolcgist 
performed the final evaluation from August 1994 to September 1994 to ascertain the possibility 
of the replication of this project. The team visited all the three MHPs located in isolated and 
remote areas. These MHPs were constncted with the USAID grant, ADB/N loan and villagers' 
contribution. The team conducted a sample household survey of intended beneficiaries in all 
three areas to study the socio-economic benefits of the MHPs. The team also studied the PREP 
project paper and other documents related to this project. 

The evaluation team found that three MHPs -- Purang MHP with the capacity of 25 kw, Sikles 
MHP with the capacity of 100 kw, and Seemna MHP with the capacity of 16 kw, were completed 
at the time of evaluation, the implementing agencies could have easily built six MHPs as 
envisioned in the project paper, but they did not because of the mission's policy decision not to 
do firther micro-hydro power plants. All three MHPs were done properly except a minor 
technical problem at Sikles. This technical problem was the unusual vibration of the turbine 
when the plant ran for over 70 kw at Sikles. A DCS engineer and an assistant were at the site 
to correct this problem at the time of evaluation. 

All three MHPs were managed by Electricity Users' Committee as envisioned in the project 
paper. These users' committees successfilly managed the mobilization of local resources for 
MHPs, as they have mobilized resources for other community enterprises. The non-paid 
:ommittee members were elected or selected depending upon the local tradition. They made 
policy decisions for the management of MHPs. There were hired operators for the operation 
and maintenance of MHPs. This kind of community management system was more effective 
in comparison to the NEA management of MHPs. Usually, NEA employed 17 staff for the 
management of one MHP whereas the users' committees employed a maximtlm of four staff 
only. The drawback the users' committees had, was a lack of lechnical support. But unlike 
NEA, the users' committee had an authority to determine the electricity tariff, and to impose any 
additional charges on the electricity. This authority alone enabled the users' committees to 
mobilize resources required for major repair quickly, and to put MHPs in operation soon. 

The major problem Users's committees faced was the sale of electricity in Sikles and Seema. 
They could sell 40 kw of electricity out of 100 kw in Sikles, and 3.5 kw out of 16 kw in Seema. 
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It is too early to say if it will be a problem because Sikles and Seema MHPs were completed 
recently, and they have been running for two to four months only. The Sikles Electricity Users' 
Committee may not face the problem of selling electricity because the people are better off and 
the ACAP is developing the area as a tourist center. Whereas the Seema Electricity Users' 
Committee may face difficulty to sell the electricity because the people are subsistence farmers, 
and there are people influenced by different political ideologies. 

Despite the fact the MHPs were running for a few months to a few years only, the evaluation 
team noted some social impacts. These were the better communication and interaction among 
the villagers, a new relationship developed among the dominant ethnic group and other minority 
groups because of the common ownership and management of the MHPs. Women benefitted 
more from the electricity because they have a soot free environment to work at home, and they 
have less burden to collect firewood, although their working hours increased from one and a half 
hours to three. The negative impact was that while all households contributed equal amounts 
of labor for the construction of MHPs, the distribution of the electricity was unequal depending 
on demand (lower income families used less because of their inability to pay). 

All three MHPs were hardly financially justifiable without subsidy. Even with subsidy, the 
financial Internal Rate of Return (IRR) of the Purang MHP was less than one percent, the Sikles 
MHP was 6.5 percent, and the Seema MHP was eight percent. However, the economic IRR 
was 17.5 % for Purang, 20.50% for Sikles, and less than one percent for Seema. The higher 
economic IRRs were for the most part due to indirect benefit streams such as improved resource 
conservation occurring overtime. The low economic IRR for Seema is due to the low 22% 
capacity used in the two months of the first year of operation. 

Although the economic benefits/cost ratios were insignificant, they might be satisfactory when 
we considered the indirect benefits like environmental improvement, foreign currency savings, 
health and sanitation improvement, and reduction of migration of people from villages to other 
places. Electricity has replaced kerosene used for lighting in all three MHP sites, and dry cell 
batteries used for flash lights and radios and cassettes, and has reduced firewood use for lighting 
in Seema. However, the money value (Annex Table 13) of the saving of these items are 
insignificant in comparison to the capital investment required for these MHPs, hence, they 
hardly influenced the economic rates of return. 

The evaluation team noted that the amount of subsidy required varied from place to place and 
from the socio-economic status of the target people. Hence, detailed analysis of the actual 
subsidy requirement might be necessary to make a MHP financially viable and socially 
justifiable. Therefore, the evaluation team proposed some factors to be taken into account for 
determining the subsidy level for MHPs. 

People in Purang and Sikles were willing to pay for the electricity because they had sources of 
cash incomes. Whereas people in Seema were subsistence farmers, and their only cash income 
source was portering in the agricultural off seasons. Some people had no willingness to 
participate in the project in Seema because they had not contributed voluntary labor to the 
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construction of the Seema MHP because of their political and ideological differences. 

Regarding the policy change of the government due to the PREP, it is hard to say that the PREP 
has influenced the government actions on amending the number of Nepal Acts including the 
Hydro Power Development Policy, Water Resources Act and Foreign Investment and One-
Window Policy. The evaluation team believes that these changes are due more to the economic 
liberalization and privatization policy of the government. 

The special training on operation and maintenance given at site to the villagers and operators has 
helped them to understand the running and maintenance of the MHPs. 

Tile evaluation team found that the collaboration with ADB/N was most effective because 
ADB/N was the only financial institution that had branches in nral areas, and that had 
experience with MHPs. However, ADB/N had some weaknesses like the poor coordination 
between the branch offices and the central office and among the branch offices. 

The evaluation team concludes that right-sized MHPs are economically replicable and sustainable 
because they are within the managerial capability of the rnral people. MHPs will be financially 
and economically viable when they are integrated with micro-enterprises and when the electricity 
generated from MHPs replaces firewood. 

The evaluation team learned that seasonal climatic conditions and labor engagement should be 
taken into account (For example, the transportation of materials and equipment by the villagers 
were done during the agricultural off seasons in Seema.) to avoid time overrnn and cost overnin 
in the construction of MHPs. 

The team also learned that there should be good communication and coordination among all the 
parties involved in the funding and the construction of MHPs for timely completion. 

The team recommends that micro-hydro project should be of an appropriate scale depending 
upon the needs of villagers, there should be transparency and villagers' participation in the 
decision-making process, there should be technical and managerial back-tip support to the 
management committee. 
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I. 	 INTRODUCTION 

A. 	 Background of the Project: The Private Rural Electrification Project (PREP) is an 
experimental project to: 

" 	develop a model of financing and management to demonstrate the ability of community 
or private business to plan, operate and maintain a small inicro-hydro scheme on a self
sustaining and independent basis; 

" 	 stimulate the ability of village institutions to innovate, manage, and implement in areas 

of common interest; 

" 	 provide substantial environmental benefits by reducing the use of firewood; and 

" 	 provide the funding to make additional projects possible. 

The project is also to help define a reasonable fornmla for assessing the required minimum 
construction subsidies while maintaining the requirement of substantial village contribution 
including loans. 

The project is also to explore different modalities of providing electricity to remote and isolated 
communities through community equity contributions, community control and with the 
community paying all operating and maintenance costs. In addition, the project is to ascertain 
ways for the private sector to build, operate or maintain community-based electrical systems. 
The project is to test a new, more viable, private sector model for rural electrification. It is also 
envisioned that there will be a significant reduction of firewood when power will be available 
for electric cooking. The first two sites elected for the experimental purpose are the Purang in 
the Mustang district, and the Sikles in the Kaski district. 

As the Agricultural Development Bank (ADB/N) has been a leading credit organization to 
provide loans for deve!oping micro hydro-electric schemes, PREP has worked in collaboration 
with the ADB/N because the community hydro-electric schemes foreseen by the PREP need 
loans. In addition, PREP has worked in collaboration with the Annapurna Conservation Area 
Project (ACAP) which has similar interest in developing micro-hydro potential, and has been 
active in the selected project sites. It was foreseen that PREP would need to provide a grant 
amount of not more than 50% of the total constnmction capital cost. The concerned communities 
will be able to mobilize 25% to 40% of the total project cost, USAID will provide a grant of 
up to 50 % of the capital, and ADB/N will lend the balance necessary, around 25 % of the capital 
cost. 

Expected benefits from implementation of t'1 e PREP are firewood savings, education, improved 
agricultural productivity, kerosene saving and health improvements. 
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B. 	 Guidelines from Washington: Washington awarded U.S.$ 393,000 for the PREP based on 
the competitive selection for "private provision of social services" competition in March 
1990. In the cable that followed the award in April 1990, Washington mentioned the 
following conditions which this project needed to address: 

" 	address the financial viability issue to determine the level and type of subsidy necessary 
to achieve a self-sustaining private utility; 

* 	 base electricity demand forecast on the productive uses e.g. expanding markets, small 
business promotion and so on; 

* 	 analyze customers' ability to pay and willingness to pay; 

" 	 ascertain the private sector capability to own and operate an electricity generation and 
distribution facility; 

" 	 explore laws and regulations that will apply to this private utility established under the 
Company Act, the method of setting tariff, and mechanism for dispute resolution; 

" 	 analyze and discuss the possible GON policy changes due to the PREP; 

" 	 discuss the repiicability of the successful projects. 

II. 	 PURPOSE OF THE EVALUATION 

The purpose of this evaluation is to ascertain the possibility of the replication of this project. 
Key issues to be addressed are a) formula for assessing the required minimum construction 
subsidies, b) villagers' ability in mobilizing their resources, particularly materials and labor, c) 
collaboration with Agricultural Development Bank. 

III. 	METHODOLOGY 

A. 	 Study Method 

The evaluation team studied all project related documents, and reviewed available literature and 
documents on micro-hydro electricity projects. The team visited the three project sites to 
conduct sample surveys to determine the socio-economic benefits incurred to the target groups, 
to talk to the management committee members of the micro hydro power systems in the field, 
and to ascertain the status of the micro-hydro electricity power plants. In addition, some team 
members visited Butwal to talk to the staff of Development and Consulting Services, the 
manufacturer and installation contractor for the three sub-projects in question, and to meet with 
other manufacturers of micro-hydro equipment in Butwal. The team also met with the 
manufacturers of micro-hydro equipment in Kathmandu to ascertain the problems and prospects 
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of micro-hydro power plants from the view points of manufacturers. The team also talked to 
the concerned engineer and loan officer at ADB/N, and the concerned officers at ACAP, and 
at ITDG (Intermediate Technology Development Group). The team worked almost 12 hours a 
day while in the field, and walked about 12 hours a day to the sub-project sites. 

B. 	 Economic Analysis Method: 

1. 	Economic Benefits Estimates: There are (i) direct and (ii) indirect economic benefits: 

(i) The direct economic benefits are either revenue (energy x economic price) generated by 
electricity, or savings due to the electricity substituted for kerosene, dry cell batteries and 
firewood. Both the direct benefits mentioned above are presented in two scenarios in this report. 
The Purang MHP is an expansion project, hence, only the add on benefits are considered. 

These direct benefits are estimated using the following methods: 

--	 revenue is computed multiplying energy generated (KWH) by the Long Run Marginal 
Cost (LRMC). Rs. 5/KWH is the LRMC data received from NEA.' 

savings due to the electricity substituted for kerosene, dry cell batteries and firewood are 
derived from multiplying the amount of these items mentioned above by their respective 
prices. 

The following estimates are made for the scenario of economic benefits derived from the saving 
of kerosene, dry cell batteries and firewood: 

" saving of firewood is estimated to be 10% of the firewood consumption expenditure of the 
16 hoteliers in Purang. These savings are incorporated in the economic analysis from the 
third year of the power plant operation in Purang. In Seema, the survey of 17 households 
samples showed that the electricity replaced 10 Bhari (One Bhari equals to about 30 kg.) of 
firewood per month per household out of 23 Bhari per month per household they consumed, 
a 43 % reduction. For winter, only 25 % reduction is taken because there will be an increased 
use of firewood for keeping warm. There was a small amount of firewood replaced by 
electricity in Sikles, hence, one percent saving of firewood is incorporated in the economic 
analysis for Sikles from the third year of the power plant operation. 

* 	 savings of dry cell battery usage are arrived at multiplying the quantity saved by its local 
price. 

* 	 savings of kerosene are arrived at by multiplying the quantity saved by its local price. 

1 
NEA 	uses the LRMC (Rs.5/KWH) to calculate economic benefits of hydro power plants.
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* 	 the ratio of the financial return to the economic benefits is kept constant to make it 
proportional to the increased use of the capacity. 

* 	 Ten percent discount rate is used for the economic analysis; this rate is generally used for 
an economic analysis of hydro power in Nepal. 

(ii) 	 The indirect economic benefits are derived from the saving of foreign currency through 
the saving of imported fossil fuels, stimulation of local economy through the development of 
micro-enterprises, environmental improvement, contribution to the national economy and 
reduction of seasonal migration. These benefits are not quantifiable, hence, they are 
impressionistic. 

2. Economic Costs Estimates: For the economic costs estimates, the following classification 
is done: 

" 	 project cost is divided into foreign component cost (FCC) and local component cost (LCC); 

* 	 the cost of a generator and an electronic load controller is kept under the heading FCC, and 
other costs are put under the heading LCC; 

" 	 the cost of operation, repair and maintenance is kept under LCC for the accounting purpose. 

* 	 the FCC is multiplied by the conversion factor 0.99 and LCC by 0.90 to arrive at the 
economic cost, these factors are generally taken into account for determining economic 
prices in Nepal; 2 

3. Financial Analysis Method: Financial analysis is done for two scenarios: one with 
subsidy, another without subsidy. For the financial analysis, the following estimate is made: 

* 	 project life is estimated to be 20 years. 

" 	 discount rate used is 17% to reflect the ADB/N interest rate including one percent service 
charge. 

2 
The standard practice of The world Bank is to decrease the price of imported inputs by 1% and local.
 

inputs by 102 to offset the price distortion.
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" 	 operation and maintenance cost for Purang and Seema MHPs, is taken three percent of the 
capital cost, for the Sikles MHP, it is taken one percent of the capital cost because it is a 
larger project than the other two. 

* 	 life of wooden poles is estimated to be five years, hence, every five years, all wooden poles 
are to be replaced by new ones; the replacement cost of wooden poles i3 included in the 
financial analysis. 

* 	 benefits derived from the I and II year of the power plant operation comprise actual sales 
of power multiplied by tariff. For the rest of years, benefits are estimated based on the 
possible increase in the power demand in the project areas. 

" 	 construction period of MHP varies from site to site; for the financial analysis, one year of 
construction period is taken for Purang and Seema MHPs, two years of construction period 
is taken for the Sikles MHP. 

C. 	 Cost Comparison Method: 

1. Cooking Cost a) The cost of cooking by firewood is derived from multiplying quantities 
of firewood used for cooking by the collection cost; b) the cost of cooking by kerosene is 
derived from multiplying the standard quantity of kerosene needed for cooking on pressure 
stoves by the local price of kerosene. The norm of kerosene required for cooking is based on 
the norm mentioned in "Notes on Costs of Cooking, Nepal, WECS, 1985". c) The nominal cost 
of cooking by electricity is derived from multiplying the standard energy needed for cooking 
on Nepali heaters as mentioned in the above mentioned "Note .. ", by the local tariff, including 
the depreciation of house wiring and heater. The real cost of cooking by electricity is derived 
from multiplying the energy needed for cooking by the depreciated values of the project cost, 
house connection, and Nepali heater. 

2. Lighting Cost a) The cost of house lighting by kerosene is derived from multiplying the 
quantity of kerosene used for lighting by its local price. The nominal cost of house lighting by 
electricity is equal to the cost of using two electric bulbs of 25 watt each. On the average, 
villagers use two lamps either of kerosene or of electricity, hence, comparison of the cost of two 
electric lamps is done with that of two kerosene lamps. b) The real cost of house lighting by 
electricity is computed based on the depreciated values of the project cost and the house 
connection cost. 
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D. Evaluation Team Composition
 

The evaluation team comprised the following professionals:
 

Name Description Organization 

Siddhi B. Ranjitk

B. N. Pradhan 

ar Team Leader 
Evaluation Specialist 
Technical Specialist 
Project Officer 

USAID/N FSN, PPD 

USAID/N FSN, ARD, 

Devendra Adhika
Govind Nepal 

ri Counterpart 
Sociologist (Local) 

ADB/N, ADB/N Engineer 
Consultant (hired) 

Mukta Rana/Ramn Thapa Assistants USAID/N FSN, PPD/ARD 

IV. PROGRESS 

A. Power Plants 

There was a provision of building six power plants in the project paper, two sites were pre
selected -- one at Purang and another at Sikles. Both the Purang and Sikles power plants were 
completed at the time of the evaluation team visit. A third power plant of a 16 kw was 
completed in Seema. The project document had envisioned a 30 kw power plant at Purang, 
however, the maximum water available for eight months a year can generate 25 'kw only, hence, 
the power plant at Purang is of 25 kw only. For the remaining four dry "season months, the 
power plant has to work even at a lower capacity because water availability is low, and they 
have to allow water for irrigation also. In Sikles, the power plant is of the capacity of 100 kw 
as foreseen in the project document. The implementing agencies could have easily built six 
MHPs, however, this was not possible because of USAID's policy decision not to support the 
further construction of MIHPs. 

At the time of the evaluation team's visit to all three sites of micro-hydro electricity power 
plants, the team did not find any major technical problems in the Purang and Seema power 
plants. However, in the Sikles power plant, the committee members reported unusual vibration 
of the turbine when the plant ran above 70 kw, and the evaluation team confirmed it at the site. 
To correct this problem, an engineer and a technician from DCS were at the project site at the 
time of the evaluation team's visit. 

The Purang power plant was completed in 16 months; the Seema power plants was completed 
in 14 months. At both of these sites, they were able to economize time because the consultant 
conractor, DCS, began manufacture of the 'irbine and other equipment when agreement was 
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reached by all parties involved to undertake the power plants. The communities were able to 
mobilize mandatory voluntary work called "Jhara" to transport equipment and machinery from 
the nearest road to tile project sites, and to construct the canal, forebay, and power house in 
time. Also the DCS engineers could go to the project sites, and they could assemble equipment 
and machinery well ahead of the schedule. There was a PCV to supervise and coordinate 
various construction and transportation activities at Seema. His effective supervision expedited 
the construction of the Seemna power plant. The Sikles power plant, however, took two years 
and four months to be completed. The delays were due to a lack of understandings between 
DCS and the management committee and an unprecedented flash flood and landslides. 

B. Management 

The project envisioned that private companies would be registered under the Company Act to 
own and manage micro-hydro electricity power plants in the sub-project areas. However, 
implementing agencies found that registration of a private company under the Company Act was 
not simple and not even viable for such a community enterprise. Registering a private company 
needs many formalities which the local community organization can hardly fulfill. In addition, 
private companies need to maintain accounts, and have auditing done annually for income tax 
purposes. Hence, the project office was able to get the Regional Contracting Officer to change 
the provision of registering a private company for owning and managing a micro hydro 
electricity power plant to a community organization which could be registered with the District 
Administration Office. Thus, the Purang Electricity Users' Committee and the Seema Electricity 
Users' Committee were registered with the concerned District Administration Office according 
to the Social Services Registration Act, and the Sikles Electrification Service Committee was 
registered with ACAP since Sikles was within the jurisdiction of ACAP. 

The electricity users' committees with non-paid members managed successfully and properly the 
mobilization of voluntary labor for transportation and construction of power plants in all three 
sites. They also collected cash contributions from the better off community members for the 
projects. Presently, they are managing the power plants on their own. It may be too early to 
say something on the effectiveness of the management of the power plants in Sikles and Seema 
because these power plants have been in operation for only two and four months respectively. 
However, these people have a tradition of managing community enterprises. Hence, it is 
reasonable to assume they will be able to manage the power plant also, however they will most 
likely need back-tip technical and managerial support so that they can manage the power plant 
and electricity distribution in a profitable manner. 

One of the main concerns of the management committee at all three sites was the repayment of 
the loan they had received from ADB/N. Surprisingly, the Purang management committee 
borrowed money from local money lenders at a higher rate than the ADB/N rate, and paid the 
loan to ADB/N because they did not want to have an outstanding loan from the government
owned bank. The other two management committees were also trying to find ways and means 
to pay back the loan from ADB/N. 
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The management committees were authorized to set the electricity tariff. They did not need 
permission or approvals from any government offices. Thus, they were independent to manage
their power plant as they thought the best way. The Purang management committee had even
levied an additional fee per kw subscribed on the top of the tariff to cover the cost of an 
equipment repaired/replaced. 

The community management system adopted for construction, maintenance and operation of all 
three sub-projects is most effective because they have a minimum number of paid employees.
The laximum number of employees engaged by the Sikles electricity users' committee is four,
by the Seema Electricity users' committee is two, and Purang is one. The only other major cost 
they may incur is the cost of a technical back-up support for repair of the power plant in case
of breakdown. Whereas NEA employs about 17 staff for operation and maintenance of similar 
power plants in most places incurring a number of times higher cost than the revenue such
MHPs can generate. There are complaints from various quarters that only an operator is
working at the site despite the fact that 17 staff are posted to such MHPs. This complaint was 
confirmed when two members of the evaluation team visited Syarpudaha 200 kW MHP at
Syarpudaha, Rukunm district, at their return trip from the Seema visit. They found that the 
power plant was left in the charge of the operator. The only positive point NEA has in
maintenance and operation of such MHPs is that they can provide immediate technical support
in case of breakdowns. However, the number of days with power cut due to breakdowns 
remnains the same as that of other community managed power plants. NEA has contracted the 
maintenance and operation of the Jomsomn 200 kW IHP out to a private company on an
experimental basis. Based oil the success at the Jomso 1 site, NEA may also contract the
operation and maintenance of other MHPs out to private companies for more effective 
management. NEA charges standard tariff alla over Nepal, no matter, what are the project
costs. However, in the case of the community MHPs, the Electricity Users' Committee sets
tariff. In some cases, the electricity provided by the community MHPs may be costlier than the
NEA tariff, but remote rural areas can hardly expect their villages to be connected to the 
national electricity grid or by NEA MHPs. 

C. Load Factor 

All three power plants were in a position to generate electricity at their fill capacity. However,
they were only able to sell 40 kw out of 100 kw capacity at Sikles, 3.5 kw out of 16 kw at
Seemna for lighting only, and 23 kw out of 25 kw capacity at Purang. They earned Rs. 18,000 
per month from the sale of electricity at Sikles, Rs. 3,500 per month at Seemna, and Rs. 11,500 
per month at Purang. At the time of the evaluation team's visit, consumers used electricity only
for lighting. The management committee members themselves were unaware of multi-purpose 
uses of electricity. Some consumers were willing to use electricity for cooking at Purang and 
at Sikles but they did not know the wattage needed for electric cooking. It might be too early
for them to learn because it was only a few months after the completion of the power plant at
Sikles when the evaluation team visited the site. In fact, they were test running the power plant 
at Sikles. 
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In Purang, tile management committee is considering charging the 16 hoteliers at Ranipauwa 
higher prices in the day time for cooking, boiling water and rinning various electric appliances 
as the Management Committee did at Ghandnuk. Even if they do not charge higher prices 
during the day, they can still earn additional Rs. 11,500 if they sell the electricity at the rate 
they provided to the community members. At Ghandnik, the management committee provided 
electricity to the hoteliers at 50% higher rate at the daytime. (Bikas Pandey ITDG). Thus, they 
can use the full capacity of the power at a higher load factor, and earn more. In Sikles, the 
management committee was negotiating with another village called Khilang to provide them with 
the electricity, then, the power would be fully used. ACAP is going to promote low wattage 
cooking appliances in Sikles with the 50% grant funding from USAID. This will further 
increase the load factor in Sikles. After a few years, some micro-enterprises may develop based 
on the availability of electricity. In Seemna, the low use of load factor is due to village politics 
because some people influenced by various political ideologies boycotted the contribution of 
voluntary labor to the construction of the Seema MHP. Hence, they cannot connect their house 
with electricity until they pay the amount equivalent to the voluntary labor contribution. The 
electricity users' Committee is trying to sort out this problem and to increase the house 
connections with electricity. 

D. 	 Social Impacts 

It is too earlier to expect broader social impacts of MHPs particularly in Seema and Sikles where 
they have been built and operated just for two and four months at the time of the evaluation 
team's visit. The Purang MHP was in operation for about five years, and the expansion project 
was completed in 1992. However, the impact of this project was not discernable because the 
low capacity available at night to the consumers prevented them from using electricity for other 
than lighting. 

However, the evaluation team identified the following social impacts of MHPs in the project 
areas: 

1. Positive impacts 

0 	 Introduction of electricity in the villages has facilitated better communication and interaction 
among the members of the dominant ethnic group. 

0 	 Formation of an electricity users' committee has promoted an inter-ethnic group dialogue. 
This has strengthened the unity among the people at the village level. This has also 
developed the capacity of villagers to bear responsibilities for new development projects. 

* 	 Villagers have developed a new relationship among the dominant ethnic groups and other 
minor groups because of the common property -- the MHP they have owned. 
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* 	 Electricity has made the settlement livelier. 

* 	 People began cleaning their rooms because they can see the dirt in the electric light at night. 

2. Negative Impacts 

* 	 Some of the household members reported that they were forced to participate in the 
construction of the MHP. 

" 	 A number of electricity consumers having no surplus income from agriculture, and having 
no opportunities for cash incomes have reported that the electricity has been a financial 
burden on them. 

* 	 Some people have reported that the electricity is risky to both their life and property; other 
people have been worrying that one day the MHP may be washed away by landslides; and 
then their mortgage -- the land ownership certificate may be forfeited. (catastrophe, you 
never know !). 

E. 	 Customers' Ability and Willingness to Pay 

Customers' ability to pay depends on the level of their income. However, the willingness to pay 
also depends upon the available choice of alternatives to electricity, and the need of electricity 
for survival. Most of the Purang residents can pay for electricity because most of them have 
cash incomes from trade businesses they do abroad, and the hotel business at Purang. Since they 
are willing to pay for electricity, there is a high demand for electricity in Purang. Residents of 
Sikles are comparatively better off people. Many of them are ex-Gurkhas, and they have 
sufficient cash incomes. Some of them are pensioners who draw enough pensions for 
comfortable life in the village. They also have good land for sufficient cereal production for self 
support. In addition, people draw incomes from selling bamboo mats they weave in their leisure 
time. Hence, they have enough incomes to be able to pay for electricity. They are willing to 
pay for electricity for house lighting, and for other purpose if it generates incomes to them. The 
surplus electricity available at the time of the evaluation team's visit is because of the incomplete 
distribution system. 

Residents of Seema are subsistence farmers. Most of them earn cash incomes from ,ortering 
during the non-agricultural season. Their ability to pay for electricity is the amount they spend 
for kerosene used for lighting. Villagers are willing to pay for electricity but some of them can 
not do so because they have no cash incomes. Hence, they did not connect their house with 
electricity even though they had contributed voluntary labor for the constnction of the Seema 
MHP. Others cannot connect their house with electricity because they did not contribute 
voluntary labor to the Seema MHP at the time of its construction because of their ideological 
differences with the community leadership. They also have difficulty to pay for the voluntary 
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labor in cash they need to do to be eligible for connecting their house with electricity. 

Some villagers compared the cost of the Seema MHP electricity with that of the NEA provided 
electricity at Rukun Kot which is about three hours walking distance from Seema. For 
example, people pay Rs. 50 per month for 10.5 units of electricity from the MHP at Seema at 
the rate of the operation hours. Whereas people can use up to 20 units per month for the same 
amount of money at Rukmn Kot provided by NEA. However, once the Seema MHP loan is 
repaid, the MHP facility will belong to the village and the rates will be reduced over the longer
ten. Thus, the MHP investment is considered by many to be a rational decision. 

F. Institutional/Policy 

The three micro-hydro electricity Projects at Purang, Sikles and Seema clearly indicated that the 
homogenous ethnic groups at all three sites can own and maintain a MHP, and manage the 
transmission and distribution systems. This has been possible because these ethnic groups have 
experience with managing traditional community enterprises. Hence, they did not face problems 
of mobilizing voluntary labor, and even for raising cash for the construction of the power plants. 
They registered as an Electricity Users' Committee with the local administration office to 
manage the power plants and the distribution of electricity. The committees have the authority 
to set tariff, and to impose additional charges on the electricity as they think is necessary. Thus, 
they have flexibility in managing the power plant in a very practical way. 

The government has amended a number of Nepal Acts including the Hydro-Power Development 
Policy, Water Resources Act and Foreign Investment and One-Window Policy to attract foreign 
and national private investments. According to the Hydro-Power Development Policy of 1992, 
individuals, communities or private companies can build up to 100 kw capacity micro hydro 
electricity power stations without informing the government. They can build up to 1,000 kw 
capacity if they inform the government, and above 1,000 kw with a license from the 
government. These changes are in line with the economic liberalization and privatization policy 
of the government. It is hard to say that the PREP has influenced the government to change the 
policy. Rather it may be due to the Economic Liberalization Project (367-0161), and the 
worldwide economic liberalization process. 

G. Subsidy Formula 

The government has been providing 75% subsidy only on the electrical and transmission 
equipment for the construction of MHPs in the remote areas (like Humla, Jumla, Mugu, Dolpa, 
Kalikot, Manag, Solukhumnbhu), and 50% subsidy on the electrical and transmission equipment 
in the rest of the country. The amount of subsidy provided to the three PREP - funded sub
projects is on the total construction cost including civil and mechanical work which is 40% of 
the total cost in Purang, and 50% of tile total cost in Sikles and Seemna. The subsidy 
requirement depends upon the socio-economic status of the concerned people. People such as 
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e subsistence farmers in Seema can only contribute voluntary labor for the construction of 
icro hydro electricity power plant, but the business people in Purang can raise enough cash for 
tying back even the loan taken from ADB/N. Hence, the need for the subsidy amount will 
try from place to place and from the socio-economic status of the target people. Detailed 
ialysis of the actual subsidy requirement is necessary to make a project financially viable and 
)cially justifiable. Therefore, the evaluation team proposes the following factors to be taken 
to account for determining the subsidy level for micro hydro electricity projects: 

1) paying capacity of beneficiaries; 
2) possible revenue generated by the sale of electricity; 
3) Project cost; 
4) possible development of micro-enterprises; 
5) electricity substitute for firewood; 
6) electricity substitute for kerosene; 
7) impacts on health, sanitation and education of the target people. 

Effective Collaboration 

he collaboration with ADB/N was successful in implementing MHPs. There are no such other 
inks that can match the ADB/N's experience in dealing of MHPs. The ADB/N also has many 

-anches in rural areas, hence, the collaboration with ADB/N in implementing MHPs has 
orked out well. ADB/N is the only financial institution that has been providing financial as 
ell as technical assistance to the rural people for the construction of MHPs. It has established 
; a main promoter of micro hydro electricity power plants. It has gained considerable 

cperience on the implementation of MHPs over the period of two decades. However, it has 
)th strengths and weaknesses. Some of them are mentioned as follow: 

1. Strengths 

a) Organizational strengths: 674 branch offices all over Nepal, and 4,197 staff to serve the 
people at the grassroots level; 

b) Experience: the bank has financed more than 800 MHPs over the period of two decades; 
c) Rural Development: the main aim of the bank is the nral development through MHPs 

- one of the tools; 
d) Credit: the bank can integrate MHPs with the development of irrigation, micro

enterprises and so on by providing credits; 
e) Flexibility: although the bank is owned by the government, it is an autonomous 

organizations, and it has leverage in financial dealings. 
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2. Weaknesses 

a) Component: credit to MHPs is less than one percent of the total credit;
 
b) Technical Skill: the bank lacks technical skills required by the staff at the field level;
 
c) Research/Development: the bank lacks capacity for research and development of micro
 

hydro electricity; the research and development done by ATU (Appropriate Technology 
Unit) is inadequate; 

d) Coordination: there is poor coordination between the branch offices and the central 
office, and among the branch offices. 

I. Financial Analysis 

None of the three MHPs are financially justifiable. The (benefit/cost) B/C ratios of all three 
MHPs are very low without subsidy. The B/C ratios even with subsidy are less than 0.6 of all 
MHPs, and the lowest B/C is 0.38 of the Purang MHP. The IRR of all three MHPs without 
subsidy is less than one percent. With subsidy the IRR of the Purang MHP is less than one 
percent, that of the Sikles MHP is 6.5 percent, and that of the Seema MHP is eight percent. 

Financial B/C Ratios and IRR of MHPS 

Financial Pcrfonnance 

Without Subsidy With Subsidy 

S.NO. M.H.P. B/C Ratio IRR % B/C Ratio IRR % 

1 _ Purang 0.23 < 1 0.38 < 1 

2 Sikles 0.25 < 1 0.5 6.5 

3 Seemna 0.29 < 1 0.57 8 
Source: Annex, Table-I to -12 

J. Economic Analysis3 

The electricity has replaced kerosene used for lighting, and dry cell batteries used for flash lights 
in all three sub-project sites, and has reduced firewood used for lighting in Seema. However, 

3 
NEA performs economic analysis using LRMC only. The evaluation team used the LRMC s'enario for the
 

standard practice, and the saving scenario as a pilot case.
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the money value (Annex Table -13) of the saving of these items are insignificant in comparison 
to the capital investment required for the MHPs. Hence, the savings hardly influenced the 
economic rates of return. The economic B/C ratio (saving scenario) is 0.33 for Purang, 0.31 
for Sikles, and 1.00 for Seema. The higher B/C ratio for Seema is due to the reduction of 
firewood used for lighting. The IRR for Purang and Sikles is less than one percent while for 
Seema is 10 percent. The higher IRR is also due to the reduction of firewood for lighting. 

Social/Economic B/C Ratios and IRR of MHPS 

Social/ Economic Performance 

Saving Scenario LRMC Scenario 

S.NO. M.H.P. B/C Ratio IRR % B/C Ratio IRR % 

I Purang 0.33 < 1 1.70 17.50 

2 Sikles 0.31 < 1 1.98 20.50 

3 Seema 1.00 10.0c 0.50 <1 
Source: Annex, Table-I to -12 

The economic B/C (LRMC scenario) ratio is 1.7 for Purang, 1.98 for Sikles, and 0.5 for Seema. 
The relatively higher B/C ratios under the LRMC scenario is due to the longer plant operation 
time and higher capacity uses in Purang and Sikles. (Annex Table 16). The economic IRR is 
17.5% for Purang, 20.50% for Sikles, and less than one percent for Seena. The low IRR rate 
for Seema is due to the only 22 % capacity used in the two months of the first year of operation. 
The increase in the capacity use is expected to be low in Seema. In addition, the plant operation 
is just seven hours a day. 

Although the economic B/C ratios (saving scenario) are insignificant, the economic B/C ratios 
may be satisfactory if we could consider the indirect benefits such as environmental 
improvement, foreign currency savings, health and sanitation improvement, and reduction of 
migration of people from villages to other places. 
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K. Cost Comparison 

Cooking Cost: 

The cost of cooking by different kinds of energy is presented in the following table: 

Comparison of Cost of cooking by different modes of erergy 
Rs./Month/HH. 

Cost of Cost of Cooking Cost of 
Project Cooking by by electricity Cooking by 

S.No. Area kerosene Nominal Single firewood 

I Purang 1489 651 503 807 

2 Sikles 575 478 724 720 

3 Seema 840 1727 3322 1150 

Source: Annex Table 14 to 17.4 

Both the real and nominal costs of cooking by electricity are less than the cost of cooking by 
kerosene and firewood in Purang. This is due to the high price of kerosene and the high price 
of firewood collect!on. (Annex Table 18). The nominal cost of cooking by electricity is the 
lowest in Sikles because per unit cost (Rs./KWH) of electricity is lowest in Sikles (household 
lighting hours are longer in Sikles). The nominal cost of cooking by electricity is highest in 
Seemna because the electricity tariff in Seema is twice the tariff in the other two places. The real 
cost of cooking by electricity is also highest because the annual energy output is very low. 

The cost of cooking by firewood is highest in Seema because they use a higher quantity of 
firewood per month per year (Annex Table 14). They are subsistence farmers, and they are not 
conscious of effective use of firewood yet. 

The cost of cooking by kerosene is highest in Purang because the price of kerosene is highest 
(Rs. 50 per liter). 

4 
The depreciation cost of pressure stove, Rs.14/Month is added to the cost of cooking by kerosene; and
 

the depreciation cost of Nepali electric heater (ordinary clay heater), Rs.8/Month is added to the cost of
 
cooking by electricity.
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Lighting Cost: 

The result of comparative lighting cost analysis is presented in the following table: 

Comparison of Cost of lighting by different modes of energy 
Rs./Month/HH. 

Cost of Cost of lighting 
lighting by by electricity 

S.No. M.H.P. kerosene Nominal Real 

1 Purang 50 25 18.96 

2 Sikles 28.5 25 37.62 

3 Seema 28 50 95.13 

Source: Annex Table 18. 5 

The nominal cost of lighting by electricity is lower in Purang and Sikles in comparison to Seema 
because the electricity tariff in Purang and Sikles is half of the tariff in Seema. The same reason 
explains the cheaper cost of lighting by electricity in Purang and Sikles in comparison to the cost 
of lighting by kerosene. The real cost of lighting by electricity is lowest in Purang because of 
the higher capacity use, and highest in Seema because of the lowest capacity use. 

L. Preconditions for Replicability 

The evaluation team identified the following preconditions for replicability of MHPs in rural 
communities: 

1. sufficient water supply, water head and safe area; 
2. subsidy; 
3. cluster settlement; 
4. cohesive community preferably a homogenous community; 
5. ability and willingness to pay for electricity; 
6. possibility of developing micro-enterprises; 
7. back up technical and managerial support; 

5 
1. The cost of bulbs and the house wiring are not included in the nominal lighting cost. 2. The real
 

cost is based on the annualized project cost including the annualized wiring cost.
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Conclusions: 

" 	 Sikles and Seema micro hydro-power plants seem to be over-sized because they could use 
only 40 kw out of 100 kw capacity in Sikles, and 3.5 kw out of 16 kw capacity in Seema. 
However, Sikles has commenced generation of electricity in April 1994, and Seema in July 
1994 only. It can be assumed that over time demand for electricity will increase. 

* 	 Load factor is low in all three sites: Purang, Sikles and Seema because t' y were using 
electricity for lighting only at the time of evaluation. In the course of time, the load factor 
in all three sites is expected to increase when people begin to use electricity for cooking and 
micro-enterprises. 

" 	 The financial B/C ratio and internal rate of return (IRR) of all three MHIPs in question are 
very low without considering the subsidy. They improve with the rate of subsidy provided 
to them. 

" 	 Social (economic) B/C ratio and EIRR (Economic Internal Rate of Return) computed based 
on savings improves when electricity reduces the consumption of firewood. The 
comparative higher B/C ratio and high EIRR are due to the reduction of firewood 
consumption after the introduction of electricity in Seema. 

* 	 EIRR based on LRMC improves when power consumption is high. The EIRR of the Seema 
power plant is low because of low power consumption. 

* 	 Wherever the price of kerosene, and the collection cost of firewood are high, there are 
possibilities of cooking by electricity. 

" 	 Generally, the nominal cost of lighting by electricity is cheaper than the lighting by kerosene 
when the tariff is around Rs. 0.5 per watt/month. 

* 	 Consumers' willingness to pay and ability to pay for electricity are positively related to their 
cash incomes. Subsistence farmers without sufficient cash incomes have very low 
willingness and ability to pay. 

* 	 People's life in Purang, Sikles and Seema is firewood intensive. The firewood constitutes 
the main source of energy used virtually for all purposes including for lighting to some 
extent. 

" 	 Maintenance cost of MHPs is directly proportional to the remoteness of the plant location. 

" 	 Shut-down of plants due to breakdowns can be reduced by keeping sufficient spare parts in 
stock, particularly those parts which wear fast, and giving additional training to the 
operators. 
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" 	 The memuers of Electricity Users' Committees have not faced any managerial problems so 
far. However, they may face technical problems in managing the hydro-power plants 
because these enterprises are quite new to them. 

* 	 While all households contributed equal amounts of labor for the constnction of the MHP, 
the distribution of the electricity was unequal depending on demand. 

* 	 It is important for Users' Committees to maintain transparency in investment and 
expenditures, and promote people's participation in decision-making process to nurture a 
feeling of community ownership of the power plants. 

* 	 Establishment of a micro-hydro power plant has brought technological revolution inthe nral 
areas where people do not often have a chance to be exposed to modern technology. Micro
hydro power plants give them opportunities to engage modern technology to improve their 
life style. These plants also help them to link their subsistence village to the modern market 
through value-added goods produced by micro-enterprises e.g. milling, cottage industries 
and so on developed in the course of time. 

* 	 After the establishment of power plants in villages, there are good chances that micro
enterprise will flourish. For example, two school teachers have been experimenting with 
the modem poultry farming after electric power has become available in Sikles. One person 
is exploring what additional enterprises may be feasible in Seema, even though agro
processing mills are already installed there, and a battery charger is set lp tor charging 
privately owned acid batteries for illuminating houses. This is an innovative initiative of the 
Seema Electricity Users' Committee. Such batteries are also used in other parts of Nepal 
during load shedding. 

* 	 Electricity replaces kerosene used for lighting, and even firewood used for lighting. About 
Rs. 61,800 worth of kerosene and about Rs. 15,450 worth of dry cell batteries were saved 
in Purang annually after electricity became available. Similarly about Rs. 120,726 worth 
of kerosene and about Rs. 57,186 worth of dry cell batteries were saved in Sikles annually 
after electricity became available. In Seema, villagers saved Rs. 18,480 worth of kerosene, 
Rs. 8,426 worth of dry cell batteries, and about Rs. 61,875 worth of firewood annually 
when electricity for lighting became available. 

* 	 Although the working hours of women increased by one and a half hours to three hours, 
they benefitted more from the electricity because they have a soot free environment at home 
to work. In Seerna, they have less burden to collect firewood because they are using less 
firewood. They do not have to walk far away for milling grains when agro-processing units 
are available nearby. 

* 	 Right-sized micro-hydro power plants are economically replicable and sustainable because 
such plants are within the managerial capacity of the rural people. 
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* 	 The special training on operation and maintenance funded by USAID and given at site to the 
villagers and operators has helped them to understand the running and maintenance of the 
MHPs. 

Lessons Learned: 

* 	 Seasonal climatic conditions and labor availability must be taken into consideration during 
project planning to avoid time and cost overruns. This is applicable to all three sites. In 
Purang, most of the adults are not available during winter because they go to neighboring 
countries for trade. In Seema and Sikles, people are not available for other work during the 
agricultural seasons. 

* 	 Communication among all agencies involved should be smooth and timely. Communication 
gaps cause cost and time overruns, when so many agencies are involved in the construction 
of micro hydro power plants. 

* 	 When beneficiaries learn about the benefits of electricity, they take initiative toward building 
a micro hydro plant, but they do not subscribe for electricity even when it is available when 
they are not aware of its utility. 

Recommendations: 

1. 	 Micro-hydro project should be right-sized depending upon the needs of villagers. Therefore, 
the selection of Micro-hydro capacity should be entirely based on the market survey or a 
need assessment of villagers rather than on the water availability and other technical factors. 

2. 	 There should be transparency right from the beginning of the feasibility study of micro 
hydro power projects, and there should be villagers' active participation in the decision
making process. They should clearly know who is dling what, and who are providing finds 
for the project. 

3. 	 The poor who cannot afford to have electricity should be waived from "Jhara". 

4. 	 Technical and managerial back-up support to the management committee should be provided 
at least for three years so that they would be able to manage the power plant smoothly in 
the future. Not just help, build, train and forget it. 
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1 Annex A 

Table-1 
FINANCIAL B/C RATIO, NPV AND IRR PURANG MHP 

(Without Subsidy Scenario) 
(in Nrs.) 

C Oli&il Rplice lotal "l'olal I)iscount Discounted liscounted )iscnlicd 

CoiSt (11 eill ('ost (ost Re,,,leI Fiactor Total Cost IReveie Net (ashFlow 
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I 1.2,89,6 - - 1.289.606 - (. 5 1.112,227 (I (1.102,227)6 
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8 - .138.689 .. 6188 70.2(1 .28 110.118 19.992 8,974 
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11 - .. 3 38,688 71.21(1 1.18 6,879 12.482 5,6(3 

12 - 38.68 38.688 7(.2(0(0 1.15 5.881 11,669 1,789 
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2 Annex A 

Table-2 
FINANCIAL B/C RATIO, NPV AND IRR PURANG MHP 

(With Subsidy Scenario) 
(in Nrs.) 

iCapital &M Replc Total Total D~iscout IiscoulldIictlt I Iict0lt 

Faclr (e I 
_____ .... .:( _= :_ _ 6 .... .) L 
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18 - 23.218 23.218 70.200(1 ((((6 1.375 4.159 2.784 

19 - 23.2108 23.2(8 70l,2100l 0.15 1.175 3.555 2.381 

20 - 23208 23,218 711,200 (1.)- 1.1114 3.1138 2.034 

I)iscou)itl Rale = 17 IRM =I ssIthall % 

H (' Rai 0(i.38 NVa(4187.585) 

PRE-P1 Evaluation 



3 Annex A 

Table-3 
SOCIAL B/C RATIO, NPV AND IRR PURANG MHP 

(Savings Scenario) 
(in Nrs.) 

Calila ) N1 I i - Toal Total I)so I(In It)iscoucd IDiscnunlcd I )iscoll ited 

( '4l (I.usi lilIll (os) ('s'I Itcvc 1t.l l itlo, ' lii Coo) Revellt Ne (ash low 
(_t!+,.. 1) _(2') '(3C.) 0 ). (5) ... (f,) (6)x..) -C7)i _(6) (5),=_(.#) _ - T _ 

I 1.182.893 - 1182.8'9. - 0.91 1.075,357 ,(.075,357) 

2 - 2.113(1 2.4311 20.085 (83 2.009 16.59') 14.591 

3 - 2.413 2.,1.11 .1(.17" (1.75 1.826 3(1.180 28.355 

• - 2.4301 2,43(1 53.577 0.68 1,600 36.594 34.934 

5 - 2.43 12.47-1 l.I.04 53.577 0.02 9.254 33.267 24,013 

6 - 2.431 2.131 53.577 (.50 1.372 30.243 28,871 

7 - 2.430 2.43( 5.1.57 (.51 1,217 27.493 26.246 

8 - 2.430 2,43(1 53.577 0.47 1.134 24.994 23.860 

9 - 2.433 2.43(1 53,577 0(.12 1,01I 22.722 21,691 

I(1 - 2.431 12.474 14.9(1 5.1.577 0.39 5.746 20.656 14,91(0 

II - 2,41 2.430 5.1.577 (.35 852 18.778 17.927 

12 - 2.,13 2.430 53.577 ((.32 774 17.1171 16.297 

13 - 2.410 2.4.110 5.1577 (.29 71.1 15.519 I1,815 

1,1 - 2.,13 2..M() 53.577 1.20 6.1( 14.1(18 13.469 

15 - 2.431 12.474 1 1.(.1 53.577 0.2.1 3.568 12,826 9.258 

16 - 2.430 2.413(0 53.577 (.22 529 11,66(0 11.131 

17 - 2.431 2,431 53.577 [1.2(0 '18I 10.6((0 11.119 

18 - 2.43f1 2.13( 53.577 ().18 137 9.636 9.199 

1) - 2.,413 2.131 53.577 (.16 397 8.,760 8.363 

2(0 - 2.4311 2.-1311 53.577 10.I5 361 7.964 7,6103 
'lal 1.109.377 369.673 (739.7(I) 

I)iscIIIlI RaIlt" = 1(% II = IlessIha '( 

IB- Iaiiiii = 0.33 N IV = (739.7(") 

PET Evaluation 



4 Annex A 

Table-4 
SOCIAL B/C RATIO, NPV AND IRR PURANG MHP 

(LRMC Scenario) 
(in Nrs.) 

Calpital O&M Re place - l'otal lotal I)iscunl I)iscounled )iscounlcd l)kcounled 

C ost (Cost mIiien Cost (Coist IRcvellue c lur TIul Cost Revl'Vu(I Net Cash Flow 
Year ... (I) . (2) ___ )_ _ (.4) (5)_ (6) (6.)_- q)_5 ) ... (8) __- 7)_ 

1 1.1802.893 1182.893 - 0.91 1.075.357 (0.(75,357) 

2 - 2.4341 2.4301 85.170 0.83 2.008 71,393 68,385 

3 - 2.43(1 2.431 171.352 11.75 1.826 127.98.9 126.162 

4 2.,131 2.430 I 7(.352 (.68 1,661 116.353 114,693 

5 - 2.431 12.474 14.9(14 294.70) (1.62 9.254 182.991 173,737 

6 - 2.13(10 2.431 294.719 0.56 1.372 166.356 164,984 

7 - 2,4311 2.,431 294.709 0.51 1.247 151.232 149.9.5 

8 - 2.430 2.43(1 294.719 1.47 1.134 137,484 136.35(0 

9 - 2.4311 2..311 294.70') (1.12 1.0.31 124.985 123.,955 

1(1 - 2.43(0 12.474 14.911.1 294.709 (1.39 5.746 113,623 1117.877 

I - 2,431 2.4310 2-1.70') (.35 852 103.29,4 112,142 

12 - 2.43 1 2.130 2014.70l9 1.32 771 93.9103 93.129 

13 - 2..131) 2.4311 2)4.709') 0.2) 711.1 85,3 67 84,.663 

14 - 2.43(0 2.430 294.709') (1.2 6410 77,6(16 76.966 

15 - 2.13(1 12.471 I..)04 29.1.719) 0.24 3.568 70.551 66.983 

16 - 2431 2,430 294.719 (.22 529 64.137 63.618 

17 - 2.13(1 2.430 294.70') 01.20 481 5.3(17 57,826 

is - 2.4311 2,43(1 2')..7:) 1. 317 53.0(16 52,569 

19 - 2.11311 2.43(0 2'..70') (I.1(6 397 18,187 47.79(0 

20 - 2,.1311 2.4.13( 29.1,7(1) 0.15 361 .1..817 43,445 

I)iscuntt Rate = IM IR 17.5,
 

IB-(" Ralitl 1.71 NPV = 7801.1
 

PREP E;valuatio)n 



5 	 Annex A 

Table-5
 
FINANCIAL B/C RATIO, NPV AND IRR SIKLES MHP
 

(Without Subsidy Scenario)
 
(in Nrs.) 

-aijilai O&M Replace - Tota l 	 I )kcoiinlcd Iiscounicd Iiscomied 

Const 0 wsI Inctill Cost 0 IstI Reveiuc 1:lor FltaI Cost l Ivlc Net Cash 11-w 
Y -:I _2)_ (3)_ _- _-(4) (5) ) ) 5 - _(I) __ _ 	 (6)x(4)=(7) (8 (7) 

1 	 4.526.155 - 4.526.055 - 4(5 3.868,423 0 (3.868,413) 

2 	 4.526.055 9(1., I 4.526 .055 - (1.7 3 .. 301635 i0 (3.3(6345) 

- 911.521 91.521 2,11l(1(11 0.(2 56,51') 149.849 93.330 

4 - '191.52 I 91.521 3911.10(l 0.5.3 8,30.117 2(8.124 159,817 

5 - 9:.521 911.521 4511.000) 0 .46 41.2,8 215.250 163,962 

6 - 1.521 911.521 5,10,000( 1.39 35.299 210.513 175.224 

7 - 911.52 90,521 5.0.0((1 11.33 .10,161 179,926 1,19.764 

011.521 	 0.28.9 -	 90.521 5411,(l1[ (' 25,779 153.,782 128,0(14 

) I - 90.521 90.521 5.1(0(0 1.21 22.1133 131.438 119.4(15 

II - 911.521 911.521 5,11 0 1.21 18.32 112,3,11 93.5108 

I I - 9).521 911.521 5,11.10M) (.18 16,09l16 96.,117 79.922 

12 - I.52 90.521 5.l.0(1 (1.15 13,757 82.1000 68.319 

1. 	 - '152 I 911.521 541,ll01 (1.13 11.758 71.142 58,384 
14 t)(I.521 901.521 5.10I.00( ( 10".05(0 59,90' 49.91I.I'
I 


I5 - Q0.521 901.521 541(I110PH 11.1) 8,58) 51.211 42,650 

16 - (.521 90(.522 1 11.111111 11.1h8 7..,11 ,13.795 .16.453 

17 - 90l1.52 I M0lI.521 510.0(l 0.0117 6,275 37,431 31,157 

18 - 9)(.521 1l.521 5.(11.0(l 11.16 5.363 .11.993 26,630 

19 - 911.521 90ll.521 I5.1(.(0I 0.(5 4.584 27,34,1 22,761 

201 -- 90.52 I....... 90.51 .,1.0..0 (.1. 3.918 23.371 19,453 

'Iow'll 	 .5 704~(1 1874.5701 (5,66(1.14) 
I)scn- Iatl = 17' liIt, = I I34% 

1l-C Ralil = (.25 NI'V = (5.666.134t) 

PREP.lJl Ivaluatiun 
I; 

http:5,66(1.14
http:5.10I.00


6 Annex A 

Table-6 
FINANCIAL B/C RATIO, NPV AND IRR SIKLES MHP 

(With Subsidy Scenario) 
(in Nrs.) 

(alpial ().' I&c Iplace YoI ":IItal I)isc'il I iscounled I)icuunlet I )iscoounted 
(Cos Cost till211|Co( C'oq~ Roit'tltV, achir 'T'talCoist IRef,'12lilteNet C'ash Flow, 

y (l) () (3) (1) (5) (0) (,)x(4) = (7 (6,)x(5)-(-g- (8)(7) 

I 2.268. 183 - - 2 .;.1I3 - 0.85 I.93,.618 (I (1.938.6 18) 

2 2.2(8.18-4 - 2.268.18.1 - 0,.73 1.656,.93') ( 1,650,939) 

.3 - 15..;(,34 .15.364 2o1.Y'1, (.62 28,321 149.849 121.525 

4 - .15.311 15.364 0'll.l0,((.53 24,.209 218I2-1 183.915 

5 - ,15.3o.1 .150,00 015..4(1.6 20,691 215,251184.11) 

, - .153.-1 15.1t .1, 540.l()0 1..;1 1 17.6.95 210.513 I192.828 

7 - 11.5.1 .1.0.1 5.I ( ( .33 15.115 179,920. 164,81(0 

8 - .15-(.1 15.3((.1 ,Il ((,28 12,919 153,782 1,(1.864 

9 - .15.36.1 1.5,3( 5.10.000 01.2.1 11.(,12 131.438 12(.396 

1o - -15.314 .1,1 -0(.Il ((I{ (1.21 ).417 112.34(0 1(12.903 

II - 45.36.1 15-.1I 5lI.(l(( 1.18 . (,6 96,(117 87,.951 

12 - .15..;4 .15.(.1 5.I1.0(ll (1,15 .894 82(0.6 75,172 

13 - .15-1.1 -15,361 5.l l.(l l (1.1.; 5.892 71,142 64,249 

14 - 5.364 45.364 5{.00o( 0.11 ...036 59,951 54.914 

15 - .5-4 .43151,51.(000) ((09 1.315 51,2410 46,935 

16 - 151,1 45, ;6.1 5,11.0l0(1 ().1(8 .1,.67) 43.795 41,115 

17 - 45(.1 , -:. 5.10.000 1.117 3.145 37..131 .1,287 

18 - .15.1 .,. 54.10011 1.00 2.688 31.99.; 29,305 

19 ,15 1,1I 5 f1.10 0.5 2.297 27.-.14 25,11-17 

2(1 - .15.16.1 .15.. -1 0.00 i 10.1 1,963 2J371 21,408 

1.. 3.778,943 1,874,57(0 1 (I214,374) 

I)iscluln l I0 1tt 17 ". IRIR 1.5', 

It-. al(l,~ 0.50[ N IT = 1(.90.1..37,4) .. . ... . . . .. . .. ..... .... . 

NUT Elvaltialioll 



7 Annex A 

Table-7 
SOCIAL B/C RATIO, NPV AND IRR SIKLES MHP 

(Savings Scenario) 
(in Nrs.) 

Ca~pitalI M' It ll.pac - Totail 'I otaI I )iscm i )counicd Discouteld [Dliscounteld 

C'ost Cost Ineill Cost Cost Reveni ,e Factor To'ltal ('os cIitic Net Cash Flowflu 
(2) 1 (3)_ (4) (5) (6) (4) =.( (6)x(5) =() ( 78).() 

I 4.(9 .217 - 4.096.2 17 - (. 91 3,723.,1 I0 (3.723..LI) 

2 4( 0.17 - -1.196.217 - (.,8 .,38 ,.(I3 (I (.3,385,313) 

- 81.92,1 81.924 177.912 0,75 61.551 133.,669 72,117 

4 - 81.924 81.924 286.200l ((,8 55.955 195,478 139,523 

5 - 11.924 81,924 343.4401 ((.62 50.,868 213.249 162,391 

6 - ,91,924 81.924 34.95) (0.50 46.244 222.942 176,698 

7 - 81,924 81.924 394.U95 0(5 42.-14l0 2(2,675 161.635 

8 - ,11,921 81.924 391.95 D17 38.218 184.2511 146.032 

9 - 81921 S1,921 191.150 11.12 3.1.7-.1 107.50( 132.756 

I() - 91.92-1 81.924 39-1.950 1 111)39 31.585 152.27.1 120,687 

II - 81 .92.1 81.924, 39.l',0% ( .5 29.711 118.43(0 1119.716 

I! - ,(924 I1.1 3'?;' 1.)1(( 11.1 26,51,3 125.8,1 l.),12 

13 - 1'1 24 81.924 .956 (12') 2337914 I 1,1,-115 910,674 

14 - 81.924 :.921 .'14.')5( ((.26 21.573 I(14.,0f0.1 82.431 

15 - 81I.92. 81.92.1 304.950 (1.24 19.612 '94.54') 74,937 

16 - S1. 2 -2 81924 .1.).5 ((22 17.819 85.954 68,125 

[ 1.92,1 9 117 - 8 I'2,1 4.95 0(.21 10.2118 78,1411 1p1.9.12 

18 - 8,.12.1 8192.1 39.1,9% (1.18 14.735 71,0136 56.302 

S1.. ,121 1 S.'12.13 '59 %1I (I 0 16 13.395 64,578 51.183 

2o1 - 81,9211- 81')2.1 3.1.l95o (1,15 I 12,177 58.7(1A ,16,53(1 

Totl ! 7.66,1.4201 2,407,685 (5,256,735 

ilco atu = (11" I'V (tsI7halI% 
I1- ' It.ali,, 03 1. NI'V = 5.2 56.7 15) 

PREP iEvalualill 

http:1p1.9.12


Annex A 

Table-B 
SOCIAL B/C RATIO, NPV AND IRR SIKLES MHP 

(LRMC Scenario) 
(in Nrs.) 

( itiaI O& I Re~~ place  lol Ia A)scot oil Discounted lDjscoiiled I~sonid 

('osl 'lsl Ioleil C*osl Cost Reve IiIC Faclor ,olal('ost Rlcvcluc NeI (C i Flow' 

Yar1 _ CI) (2) (3)_ 0() (5). (6) _,(6)x(4) = (7) (6)x(5)= (8) (8) (7) _.. 

I 4.090.217 - - 4.(96.217 0.91 3.723.84 (I (3.723.834 ) 

2 4.096.217 - -1.096.217 - (l..3 3.185.3()3 0I (3.395.33) 

3 - 81,924 81..24 6l 2.0(1 (.75 61.551 459*8115 3918,254 

4 - 81.921 8191,4 1.224.000 0.68 55.955 830(,009 780,053 

5 - 81.92-1 81.924 1.982.80(1 0.62 5(,,.6 1.231.212 1.183(,14 

6 - 81.924 81924 2.2811.312 (.56 46214 1,287.177 1,210.933 

7 - 81.92.1 81.924 2.736.374 0.51 12.0,10 1.4(1,193 1.362.153 

8 - S1.924 81.921 2.73.374 (1.47 38,218 1,276,539 1,238.321 

- 81 .92l 81.924 2,73 .37,1 (I.112 3,1.7,14 1.161.490 1.125,746 

1M1 - 81.9211 8 24 ".730.374 (.39 31,585 1,054.991 1.(23,4105 

II - 8 .92.94 81.24 2.73.37.1 0.35s 28.714 9159.082 930.369 

12 - 81.924 81,(24 2.716,374 0.32 26,104 871g.93 845,790 

1.3 - 81.92.1 81.92.1 2.736.37,1 (0.2) 23.73(1 792.63(0 768.9(0 

14 - 81.921 81.92.1 2.731.371 0.26 21.573 720.573 699(0 

15 - 81 .'92-1 .812.1 2.716,37,1 (0.24 19.612 655,00i 635,154 

16 - 81.92.1 81.924 2,7.(37.1 (.22 17.829 595.515 577,686 

17 - 81,92.1 81.92124 2.736.3,374 0.21 16.2(8 5,11.377 525.169 

18 - 81.924) 81.924) 2.736. 174 (1.18 14.73.15 192.161 477,426 

19 - I.'9i.l 81.92-1 2.71, 37.1 (1.1 1.1395 ,4-17.419 431,24 

20 - AI.92,1 8l.92-1 2.736..1 (.15 12,177 ,106.745 394.567 
"lal 7.664.420 15,192.975 7.529.455 

Disoitlll Iale = 1(1, IRR = 20.5% 
I1-(C Ratio = 1.98 NI'V = 7.5281.455 



Annex A 

Table-9 
FINANCIAL B/C RATIO, NPV AND IRR SEEMA MHP 

(Without Subsidy Scenario) 
(in Nrs.) 

Yea alil ( api~uIepacplc& - *i~aI - Dic Din 7'l1 IDiscouiiled f IisconiledMI N1NI it C, I~lM )i I 111- Iiscmmiled 6oa 

Cost Co'(st Ilme iii Cost Cost Re vellte I ac or Iolal C~ost Re veil lu NetI Cash Flow 

(I) (2) (3) (4) (5) (6I) =(7) _1)x(J L-_=g 
1 1,7731.705 - - 1.77..765 - 0,85 1.516.183 ( (1,516.03) 

2 - 53.213 S3213 .1 2.0() (.73 3.8.73 31,682 (8.191) 

3 - 18.52') 18.529, 84.10(O 0.(62 30.300 52.447 22.147 

Yur _ __ (6)x(4) ___8) ___(_ 

4 - .18.529) .18.529 8.1.((0 0.53 25.898 4,1927 18.929 

5 - 48.52') 17.5( (().02) 84.001(1 (.41 3(0,117 38,313 8.107 

0 - 48.52') 48.529 12(.(0(0(I (.39 18.918 46,781 27,862 

7 - 48.52') 48.529 120.0(10 (.33 16.170 39.983 23,814 

8 - 48.521 4S.52') 14.000 0.28 13.820 41. 0(9 27.188 

9 - 48.52') '18.529 1,4.0(0(0 (.241 11.812 35,050 23,238 

10 - 48.529 17.50(1 66,.(19 l.l.09 (.21 11,737 29,957110 16,221 

II - ,18.529 18.529 14-1.'0(1 O.18 8.(,29 25.605 16.976 

12 - ,18.52') 4S.529 1.11.00(1 0.15 7,375 21.884 14.5(19 

13 - .18.52 .18.529 14.1,000 (.3 ',3(14 18.7(15 12.411 

1.1 - 18.52) 48.529 14-1.0()0 (.1 1 5,388 15,987 101.599 

15 - .18.52) 17.51( 66,0)29 172.0(0 (.0) 6.265 16.321 1(1.(55 

0 - 18.52) 48.529 172.0(1 0.(8 3.936 13.949 1(1.114 

17 - 18.529 4S.52) 172.(01 11,.,7 3.364 11.923 8,559 

18 - .185. 48.52'-) 72.11(10 0).(6 2.,875 l(.190 7.315 

( - 48.529 4S.52) 172.001(1 1).05 2.,457 8,71(0 6,252 

2_.0l t - .1852 9 48.52 9 172.,0)O1 (0.0).1 2.10(0 7.,414 5.344 

Tota 1.64,75 09,661 (1,254,6101) 

I)isi)untllaie 17% IIRM = ILess IhI I% 

Il-.( ail, = (.2'9 NI'V = (12541.,611) 

PR E-vatluation
 

http:1,516.03


10 Annex A 

Table-10 
FINANCIAL B/C RATIO, NPV AND IRR SEEMA MHP
 

(With Subsidy Scenario)
 
(in Nrs.)
 

O&M Replace- Total 1Iotal Discount Discounted Discounted Discounted 

mnlent COStCost Cost COS Rcvenue Faclor Total Cost Revenue Net Cash Flow 
_ .. 6)) ) - )j5'_.~ -v__:,z_(! 1_....(2) .... _0)_ 5)_ Lxc4( 6l( __ = 7 )__
 

I 886Y.1 - - 86.883 - (.85 758.020t (I (758,020t)
 

2 - 266116 26.606 12,000 0.73 19,436 30,682 I 1.246
 

3 - 26.606 26.606 81.1001 (.62 16.612 52.447 35.835
 

4 - 26.616 26.6(06 8,0(0 1.53 14.198 44,827 30t.628
 

5 - 26,0(16 17.5010 44.106 8.1.000ll (.46 20(.117 38.313 18.196
 

6 - 26,606 26.6(06 12(0.((00t 1.39 11.372 46.781 36.409
 

7 - 26.6(16 26.606 120.000 (.33 8.865 39,983 31,118
 

8 - 26.606 26.616 1,14.0110 (.28 7.577 41,0(19 33.432
 

9 - 26,606 26.616 1,14t.(0010 0.21 6..76 35.0501 28.574
 

1It - 26.616 17.5((0 .116 144.110(1 0.21 9.176 29,957 2(,782
 

II - 26.606 26.60t6 144.(0(1 1 .18I 4.731 25,6(15 20t.874 

12 - 26.6106 26.6116 I 14..0((! I.15 4.0(4.3 21.884 17.8,11 

13 - 2o,616 26,6106 14.1.100 01.13 3.456 18.715 15.249 

14 - 26.616 26,616 I,1.l00(( ( .11 2.954 15,987 13.0133 

15 - 26.616 17.5001t 44.116 172.000 ((1(9 4.185 16.321 12.136 

16 - 26.616 26.6(16 172.11111 ((.0 2.158 13,919 11.792 

17 - 26.616 26.606 172.1111 ((.17 1.,,14 11,923 10,078 

18 - 26.0016 26.616 172.1(11 ((.16 1.576 10.191 8.61,4 

19 - 26.616 26,616 172.111(1 ((.1(5 1.347 8.,711 7,362 
_20. - 26.61(6 26.61 172.00101 0.(4 1.151 7.414 6.293 

T(Ital 1 898.295 -- 51(9,766 (388.529)
 

I)isco ulI Rate 17 % IRI = Lessgthan ,
 

It-(C Ralio = 0.57 N PV (388,.529)
 

FIR'l
I-v.alaioln
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Table- 11 
SOCIAL B/C RATIO, NPV AND IRR SEEMA MHP 

(Savings Scenario) 
(in Nrs.) 

()lta Re phin- TIbIa I 'l 1)iscoumit Discounte Discoun ted&MN l Discounited ld 

C~ost C~ost ,iict Cost CostI Rewiiiac Factor TIotaI Cost Re.vetl~e Net Caish Flow 

___() L- () )x( _ 5_)_ __ 

1 1.17.629 -- 1.617.629 - 1,.,170-.572 0 (1.470.572) 

2 - 48.529 48.529 87.781 0.83 ,l0.107 72.546 32.440 

3 - 18.529 ,4.529 175.562 0.75 36,461 131.9(2 95,442 

4 - 48,529 ,48.529 175.562 0.69 33.146 119.911 86,765 

5 - 48.529 15,750 6.1,279 175.562 0.62 39.912 1(19.,11(0 69,098 

6 - 48.529 48.529 251.(054 0.56 27.393 141.713 114,32(0 

7 - 48.529 48.529 251.,154 0.51 24.9(13 128,8311 1(13,927 

8 - 48.52') 48.529 3(11,265 01.47 22,639 140,542 117.9(t3 

9 - ,18.529 ,18,529 3(11.265 (,12 20.581 , 127,766 117.185 

I(1 - 48.529 15.7501 64.279 301,265 (.39 24,782 116.151 91.368 

1t - 48.52') 48.529 311.265 (.35 17.119 . 1(15.592 88.582 

12 - 48.52') ,18.529 301.265 (.32 15.46.3 95,992 801.529 

13 - 48.52') ,18.529 311.265 (.29 141.057 87.266 73,219 

14 - 48.529 48.529 3(11.265 11.26 12,779 79.332 66,553 

15 - 48.529 15.750 64.279 358.5(15 11.24 15.388 85.823 70.435 

16 - '18.529 48.529 358.5( 5 (0.22 1(.561 78.021 67.46(0 

17 - .18.529 8.529 358.55(1 (1.201 9.601 71,928 61.327 

18 - 18.529 118.520 358.5(15 (.18 8.72. 64.481 55,752 

19 - ,18.529 18.529 358.515 0.10 7.935 58.,618 5(l.64,1 

2( - 18.52') . 8.529) 35-.5115 (0.15 7.214 53.289 46,076 

- . . ... . .1.859,2321.. V 171.. 8.484 

lDiscoU te = 1{1% iRR = (1% 
I1-C Ra(tin = 1.11 NI'V = 8.484 

PlREPl' I-vlaliton
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Table-12 
SOCIAL B/C RATIO, NPV AND IRR SEEMA MHP
 

(LRMC Scenario)
 
(in Nrs.)
 

Relac loalCaplal ()& - ota l~scoi,, Discounited Discounted D~iscounted 

Net Cash Flow 
"Ii(aI Co(st mentiCost C st Iteven e Pato ITotal Cost Re venue 

_ ) (5_ (6)x(4)_ = (7)6)x = (8 
1 1.617.62') I - 1.17.62) -- - 0.91 1.470.572 0 (1,470.,572) 

2 - 48.529 4h8.52'9 4.,.1W 0.8.3 411.1117 36,446 (3.661) 

3 - 48.529 4'8.529 88.200 11.75 36.461 66,266 29,8(15 

4 - 48.529 48.529 88.2(0 0.68 33,116 6(.242 27,096 

5 - 18.529) 15.75( 61.27' 88,210 112 .39.912 5,.7(5 14.853 

6 - 48.529 18.529 126.126 (.56 27,393 71.195 43,8(11 

7 - 18529 48.529' 126.126 (.51 24.913 64,723 39.820 

8 - '18.52') 18.52') 151.351 (.47 22,639 7(I.6(0(0 47,967 

9 - 48.529) 48.529 15i.351 (.12 20.581 64.188 43,6(17 

W0 - 48.529 15.75(0 64.279 151.351 0(.39 21.7882 58,352 33.57(0 

I1 - 48,529) 48.529 151.351 0(35 17,0(19 53.(48 36,038 

12 - 9.52) 48.529 151.351 (.32 15.163 48.225 32,762 

13 - 4.529 18.529 151..'51 (.29) 14.157 43,841 29.784 

III - 4(8.529 .18.529) 15 1Y' 1 01.26 12.779 39.955 27,0176 

15 - 48.52') 15,7501 6-1,279) 1801.1 ((.2.1 15.388 43.116 27.729 

16 - '8.52' 4852'1) 180),1(18 (.22 1(.561 39.197 28.635 

17 - 4I8.529) 48.529 180.1(08 (.20 9,6011 35.633 26,(32 

1s - 48.52') ,.529 18(0.118 11.18 8.72.8 32,3')4 23,666 

19 - ,18.529 4(9.52'9 IS11,1(18 I0.1 7.935 29,.1 9 21,511 

2(0 -- _48.52'9 . 48.529 1801.1.8 (.15 7.214 26.772 19,558 

--,, .. . . . . ... .. . . . -.. , [.. , 8,..- . (18.1' 18)
 

I)iscoutnl Rate = I(M% IR = less Ilan 1:;,
 

1-_C Rti', 0...51 NI'V = (92(.918)
 

PREIP -valuaition 
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Table- 13 

Derivation of Economic Benefits for Savin Scenario 
(.Ui lsy/sav. ed (Ini(/Year) Price (Rs IIInil) MonleV Saved (Rs./Ye ar) 

lurai Sikles - Seei, I 'uitag Sikes Seeruia. i u Sikles 

1DIV Cell Ilaliert 1 3.177 -383 28I 22 15151) 577186 426 
2. Kerosene (11r) 1.23(1 6.3-15 6601 501 9 2 (1 ) 1(76 141 

3. FiCrwo(l (kg)., L .. .. - 4s51 L - - _ - 61875 

01,lA L. 177 12i 88~n~781 
Source: Field Survey
 

Note: (Nily 25 percenl of mlronley saved frolll firewood has Ieel ilncluded in lilt li liil of eclon i t tnfil for Seenila.
 

Table- 14 

Annual Firewood Consumption Cost in Project Areas 
iresooki I orisaiThionl No. of I:ir osl of Iilewom l Tul Annimal (osl(oii of 

.o[N ',ojecl Area Illl/Year iii Kg._ L"'otal III Consumpinn ionIYa.r l K ._ 'Coll'ioil Rs. Kg. Firewool il Its. 

I I IRAN(, . 

a. l elltils 4..32(]120 ]on 9. 3.73 257.810.0 

Il. Villagers 2.2801 87 (98.301) 3.73 -739.882.-8--

IC )I,\ I.207.480) 997.700(.4 

2. [S . ,. . . 353 1 1.524.96 0 . .2.. . . - 3.0 49.920.0. 
1.---1--1(.25 J- 759.000.3__-~l:-_ 5567. (.104200(-----------------------


Sou ice: Field Sulvey
 

Table- 15 
Annual Kerosene Consumption Cost in Project Areas 

l~llylol (IfKeo i NoTla Kerosenle -- (151of Keirosene r-i1a1 ArIInrurl Cost 
SNo. L r t I _ c.t,.lll1 ' al 1Coil sski li / a.rii_ ir' . s./l. . . Kerosem e-i s. l 

S. Pr)v Awn 11I /'iear i--Ii - I ---~ 
I. l IAN( 2 103 - 1.210 50 61.801)0 

2. SI KI.,FS 35.3 6.154 19 1120.726
 
1 [ S 1:1;MA 2 ()(160 I 40
I55 

Soutrce: Field Survey 

Table-16 

Tariff Rate Per KWH of Electricity in Project Areas 
Shl scrihcd Tolal 1III Ise Tariff per KWII Rs. Tariff per KWII 

Il( el il 111oll l'hlli ol Il;eciricntv I( eCer ' II,s.(BIased Is.(llasel oin IIII% I'hlllain 


SN Po -. ()Iper. low, Ifour./n III ()rperatioll I loir) rise Ilol+ ..
I'roject Area III KW 

1. IlANG 1.1 (4 -86.51)) 1.1V) 20 

2. SIKI IS ,. 17 8124f) 2,.1,,, (0.9) 

3SEiMA -3.5 7 6 .5111) _ 4.76
 

Source: Field Suirvey
 

Table-17
 
Calculation of Real Cost of
 

Electricity Energy by Project Areas
 
. . .I olal A nimln " O
 

Aniniilh/r (l I'lio ti Ailiii li ' l I uote Anniriu l i l (eV C ost
 

SNo. l'rojlct Aiea I Iosts. (I) Wiring Cost ili Rs. (2) . ,st 0I 4 2) i,, KWh JRs./K\Vh
 

IRANO 5S,'i8.P.I 222 5).2 01 37.4.1 1.58
 

2. SIKI.FS 311.1(1 125 301(i.I I (5 ..l) 2.28 
F. IMA 71.)855 74 7.)2) 7.56)) ((.57 

Source: liel iSlrvev 
RN,. F-.'dalaioll 

http:1.524.96
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Table-18 
Data Sheet of the Project Price 

/ PROJECT AREA 
SNI Particular _ Purang- Sikles LSeema 
-Y. Project Cost Rs. - .1,289- 606 9,031,490 1 773,765 
2._Foreign Cost Rs. 247,200 505,932 ... 236,000 
3. Local Cost Rs. 1,042,406 8,546,179 1,537,765 
4. O&M Cost Rs./Year 38,688 90,521 53,213 

. 5. Salaryto Operator Rs./Month 2,700 5,700 .. 2,000 
6. Capacity in. KW 25 100 16 

7. Capacity in use in KW at the time of Evaluation 13 40 _ 35 

8. Tariff/Watt/Month in Rs. 0.5 0.5 1 
9. Revenue from sales of ElectricityRs./Month 6,500 20,000 3,500 

10. Life of Plant: in year: 
a. Machinery & Equipment 20 20 20 
b. Civil Structure 40 40 40 
c. Poles 5 20 -5 

11. Grant in Rs. 516,000 4,515,800 886,890 
12. Loan in Rs. 345,000 1,500,000 280,050 
13. Power House Operation Hours 14 17 7 
14. Pnwer House Operating Time 7PM -9A/5PM -10' 6PM- 12PM 

- 5AM - 6AM 

Table- 19 
Project Related Data 

PROJECT AREA 
SN Particular I Pu rang- ,Sikies Seema 
1. Planned HH No. 103 480 130 

2. Actual HH No. at the time of Evaluation - 103 353 . 55 
-3 Price pr liter of Kerosene in Rs. 50 19 - 28 

4. Cost of Collected Firewood inRs./Kg. 3.73 2 1.25 
5. Daily Wage of Labour in Rs. 100 80 50 
6. Average use of Kerosene Ltr./Month/HH 1 1.5 1 
7. Replacement of Firewood by Electricity Kg./Month/HH . 0 0 400 
8. Cost of Poles 13,860 1,359,517 17,500 
9. Price of Bulbs 25 25 27 

10. Bulb Fuse/Month 2 3 3 

11. HH using Electricity for Light 2.08 1.51 6.07 
12 Average Battery saved/HH/month(pair) 0.5 - 0.75 0.58 
13.1 Price per pair of Battery (Rs.) . 25 18 22 

lNUTl E'vailutllion 
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Project Data Sheet 

Plant Name: Purang Micro-hydro Electrification Plant 

Location: Purang, Muktinath VDC, Mustang district 

Water Source: Muktinath Temple water spouts and springs 

Power Capacity: 25 kW (Expansion from 12 kw to 25kw) 

Water Flow: 40 - 70 ips 

Gross Head: 58 in 

Turbine Type: Pelton 

Ownership: Community 

Management: Muktinath Purang Development Center 

Operation: Hired operator 

End Uses: Lighting, Hot showers, Low wattage cookers, Videos, Radios, Cassettes 

Operating Time: Around 9 hours 

Beneficiaries: 103 houses 

Completion Date: June 1992 

Total Cost: Rs. 1,289,606 
Loan: Rs. 345,000 
Grant: Rs. 516,000 

Local contribution: Rs. 428,606 

Cost/KW: Rs. 99,200 

Tariff: Rs. 0.50/watt/month 

PREP Evaluation 
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Background: 

Purang has a 12 kw electric power generation plant to illuminate the Purang village and
Ranipauwa where most of the lodges and hotels are located. There is a Hindu God temple called 
Muktinath just 15 minutes walk up from Ranipauwa Purang, hence, there are quite a number 
of national and international religious pilgrims in Purang. This has created a demand for lodges
and hotels at Ranipauwa. Presently, there are 16 hotels and lodges, and constrnction for new 
lodges and hotels is going on. Purang people found that the 12 kw power generation was not 
adequate for meeting the growing demand of hoteliers for electricity. 

Purang is a high altitude location where people can hardly grow two crops a year. Agricultural
and livestock products can hardly support the people for four months a year. Hence, ahnost all 
adults leave the village during winter and go abroad for employment to earn support for their 
family. Only children and old people remain at home. Now, with the development of a tourist 
industry, some people are beginning to stay on looking after hotels and lodges to cater the needs 
of tourists. The Purang power plant serves as basic infrastructure for the development of
villagers in general. This power plant may be a model for others to show the integration of 
micro-enterprises with a micro-hydro power plant, and village electrification to improve the rnral 
life. ADB/N jointly with USAID/N selected this project to expand the 12 kw power plant to 
25 kw in 1990. 

Purang villagers owned and managed a 12 kw micro-hydro power plant for the village
electrification. The key driving force persons involved in establishing this MHP are Mr. Bishnu 
Hirachan, Ex-District Chairman of Mustang District, and Mr. Tshering Dhawa Guning, Ex-
Village Pradhan Pancha of Purang. The water they used for electricity generation is the outflow 
of the holy water coming out of the 108 holy water spouts that surround the three sides of the 
Muktinath temple, and other water springs. The spouts, in turn, are fed by other water springs
behind the temple. A minimum of 40 lps dropped from a 30 m head to the cross-turbine was 
sufficient to produce 12 kw. The Indian made Kirloskar generator produced 15 KVA and 
supplied electricity to 80 houses including nine lodges in the Purang and Ranipauwa villages.
This power plant supplied electricity for more than four years. In course of time, this power
plant could not meet the villagers' demand for electricity. Hence, villagers with the funds 
provided by USAID, and the loan from ADB/N constncted the 25 kw power plant increasing
the size of penstock pipes from 160 mm to 238 mm which can take 70 Ips water dropping from 
a 58 in head into the new Pelton turbine. USAID/N provided 40% of the total cost and 
remaining by villagers with ADB/N loan and their own contribution "Ihara". 

Accessibility: 

One can fly from Kathmandu or Pokhara to Jomsom. It is about 20-25 minutes flight from
Pokhara. Jomsom is a small resort village. There are a number of hotels with modern facilities. 
From Jomnsom, one can walk along Thak Khola for about three hours to reach Kagbeni, another 
settlement where lodges are available but not up to the standard of hotels at Jomsom. From 
Kagbeni, one has to climb up to Purang for about five hours. There is a well maintained trail. 

PREP Evaluation 
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Horses are available for rent at Jomsom if someone does not want to travel on foot. Purang is 
located on the main trail of the famous trekking route called Pokhara-Jomsom-Muktinath-
Thorang Pass-Manag-Duinre. This is a circular trekking route, however, some people make 
only one way route trekking. They fly to Joinsom, and then they walk up to Muktinath and back 
to Joinsom to fly back either to Kathmandu or to Pokhara. Thorang Pass is almost at 18,000 
ft, it is a challenging to anyone to cross the Pass. 

Civil Work: 

Canal: The intake canal is alright, it does not disturb the environment. There are no defects 
in constnction. 

Forebav: The forebay tank is beside the village trail. The overflow mechanism is not safe, and 
it needs a proper strong cover. The overflow water from the forebay tank goes to the canal for 
irrigation, but the water was seeping under the penstock route at one place. This may damage 
the penstock and anchor blocks. Immediate repair of the canal is necessary and the users' 
committee agreed to repair it immediately. 

Penstock: Penstock pipes and anchor blocks are aligned properly. Anchor blocks of stone 
masonry look rough but they are strong. 

Power House: The power house has three rooms -- one for the power plant, one for an 
operator, and the third for a hot shower bath. The stone walls are mmud mortar. One top corner 
wall enclosing the operator's room is bulged out, but it is not serious and does not pose a 
problem. There are some leakages from the CGI sheet roof but they are not serious. Overflow 
water from the forebay flows through a canal behind the power house until now it does not pose 
any threats to the power house. Foundations for the turbine and the generator are strong, they 
have sustained for the last two years. Tail race canal is also properly built. 

Electro-Mechanical: 

Turbine: The shaft of the turbine was broken down. It may be due to a manufacturing defect 
or an assembling defect. However, villagers paid for the replacement of the shaft. They also 
suffered from the black-out nights over the period of breakdown. The present shaft is 
functioning properly. There is not a label on the turbine mentioning the specifications of the 
turbine. There should be a label of specification on the turbine. 

Generators: There are two generators -- one of 15 KVA, and another of 45 KVA. The smaller 
generator worked well, now it is kept as a standby generator if something goes wrong with the 
bigger generator. The diode of the second generator was burnt out because of overload. It went 
off once, but it was not a serious problem. 

PREP Evaluation 
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AVR: Automatic Voltage Regulator (AVR) gets heated up when the power plant operates at full 
capacity. The users' committee needs to ascertain the reasons for such behavior of the AVR. 

ELC: Electronic Load Controller (ELC) is functioning well. 

Transmission Lines: Transmission lines from the power house to Ranipauwa and Purang are 
underground, which were constructed five years ago, but there are no problems until now. 
Overhead transmission lines in the village are on wooden poles (populas) which are soft but they 
are standing firmly for the last two years. They will need to change these poles every five years. 

Management: There is a NGO called Muktinath Purang Development Center. This NGO is 
responsible for the overall development of the Purang and Ranipauwa villages. Under this 
NGO, they have a Purang Electricity Users Committee which oversees and manages the Purang 
Micro-hydro Power Station. Once a year, all adults 18 to 60 years of age assemble together in 
an open place on Baishak 15 in the Bikram calendar, and they discuss the progress and problems 
of the villages including the electricity plant. Then, they select new members for the Purang 
Electricity Users' Committee, the old committee presents an annual report on the power plant 
and, then hand them over the responsibility for the management of the Power plant to the new 
committee members. The Purang Electricity Users Committee comprises I1 members, and one 
advisor. From among them, they select a Chairperson, Vice-chairperson, Secretary. The Vice-
Chairperson acts as a treasurer also. 

The Purang Electricity Users Committee was responsible for mobilizing voluntary labor. But, 
here also, the committee declared "Jhara" -- mandatory labor contribution to the construction 
of the power house, canal and forebay and transportation of equipment, machines and materials. 
One person each from 54 households worked for two months. Some poor people complained 
that they were hard hit by the "Jhara". For properly managing "Jhara", the committee avoided 
the winter season when almost all adults went abroad in search of employment. 

The Purang Electricity Users Committee meets to discuss the problems and prospects of the 
micro hydro power plants once every two months. This committee determines the tariff, time 
for operation of the power plant, r venue generated from the power plant, loan repayment and 
so on. The committee raises unforeseen maintenance costs from the electricity users 
proportional to the power they use. For example, they raised one Rupee per watt used for the 
purchase of a new belt. They sold out its assets to cash for contributing its share to the 
construction of the Purang Micro-hydro power plant. They made a rigid rule for distribution 
of electricity. For example, consumers can not transfer the energy they have subscribed for, 
neither can they deny the additional 52% power increment they receive from the bigger power 
plant (from 12 kw to 25 kw) . This has constrained the use of electricity, and has reduced the 
load factor and the revenue as well. 

The Purang Electricity Users' Committee has problems managing the distribution of electricity, 
and generating maximum possible revenue from the sale of electricity. They need managerial 
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and technical back-up support so that they can manage properly. The way they are managing 
the distribution of power is more like the management of a traditional community enterprise 
which may not be applicable to a commercial management of the power distribution. 

The Purang Electricity Users' Committee borrowed Rs. 255,000 at 24% interest from local 
money lenders to pay back the loan taken from the ADB/N at 16% interest rate. The committee 
found that to have a outstanding loan was not prestigious to the village. Hence, they took this 
measure to clear the loan from ADB/N. 

Operation and maintenance: A number of local villagers have received training on operation and 
maintenance of a micro-hydro-power plant in Purang. However, the Purang Electricity Users' 
Committee could not find a person who would work on a permanent basis. Hence, they hired 
an outsider who stayed in the adjoining room of the power house and worked permanently. The 
operator learned the operation of mechanical equipment well, but lie was ignorant of the 
functioning of the electrical parts although he handled the electrical parts also. It posed a danger 
to the operator as well as to the power plant. The operator received the training conducted at 
site for repair and maintenance for 15 days and at Jomnsom for seven days, but the coverage of 
electrical portion was not sufficient. He was illiterate, and he was not in a position to read a 
manual and then repair the broken parts. 

Time and cost overrns due to the distance from the nearest airport may be comparatively less 
in Purang because they can come down to Jomsom in a day, and from there they can fly to 
Pokhara, and then take a bus either to Kathmandu or to Butwal for repairing broken parts or 
purchasing new parts. However, if they keep a stock of spare parts, they may even reduce the 
blackout time due to breakdown of the power plant. 

Load Factor: The power plant operates for nine hours a day, from 4 P.M. to 11 P.M. and 4 
A.M. to 7 A.M., however, consumers use electricity for light for about five hours a day from 
6 P.M. to 11 P.M. Thus, the load factor is low. For majority of the consumers who subscribed 
100 watts to 500 watts, cooking on electricity is impossible because they can not use Bejuli 
Dekchi which cooks slowly even in the wann climate, takes quite a long time to warm tip water 
from about almost freezing water to a boiling point. In addition, people are unaware of uses of 
electricity. For example, a person purchased a rice cooker and a pressing iron, but she could 
not use them because she had subscribed for 500 watts only whereas the rice cooker needs 700 
watts and the iron may need even higher wattage. Some people who had more than 700 watts 
were not using a rice cooker. 

To increase the load factor, one thing they can do is to provide electricity to the 16 hoteliers at 
Ranipauwa from 6 A.M. to 4 P.M., and charge the price of electricity at a rate that is slightly 
less than the cost of using firewood for cooking. This will increase the revenue significantly. 
In addition, they can have liquor distillation equipment to reduce the use of firewood. However, 
they have to study carefully the feasibility of investing in such distillation equipment, taking into 
consideration the socio-economic attitudes of the people. 
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The Intermediate Technology Development Group (ITDG) has installed two hot showers attached 
to the power house, using the surplus power to warm water. One shower was out of order at 
the time the team visited the power house, another shower was not in a good condition. It is 
a highly sophisticated piece of equipment. Although manufactured in Nepal, the local people are 
not in a position to repair it. In addition, it seems to be risky equipment because bathers have 
to turn off and on the switch before and after taking bath. Although hot showers are the most 
saleable product in this area, customers to the hot showers have been reduced to zero because 
some hoteliers have made available hot showers at their hotels. 

Socio-economic Benefits: The Purang villagers are mostly traders, business persons and 
farmers. Most of their incomes come from business abroad. The developing tourist industry 
in Ranipauwa has contributed to the incomes of the 16 hoteliers. The agricultural products from 
the land can support them only for four months a year. Therefore, most of the adults go abroad 
for business or employment. Most of the households are comparatively better off. They have 
enough yearly income to pay electricity bills. 

The micro-hydro power plant will help to develop the hotel and lodge industry at Ranipauwa. 
Some people may have a chance to stay on at Ranipauwa because the tourist industry will pay 
them. Thus, the micro-hydro power plant will help to change the life style of the villagers at 
Purang. 

Each household consumes about 5,000 seer (One seer is equal to approximately 0.9 kg.) of 
firewood, and 16 hoteliers consume 50% more than any household at Purang. There are 103 
households including 16 hoteliers who use electricity. If the hoteliers get the electricity for 
cooking during the day time, there will be a significant quantity of firewood saved. 

Electricity has replaced about Rs. 61,800 worth of kerosene and about Rs. 15,450 worth of dry 
cell batteries in Purang after electricity became available. Villagers can use the money thus 
saved for paying electricity bills. 

There may be some social impacts. For example, some people have bought a television set, and 
they are receiving various television broadcasts from abroad that may bring some cultural and 
social behavioral changes among the people although most of the people are exposed to other 
cultures anyway when they go abroad for trade. 

Some people say that some tourists prefer the places where there is no electricity. If it is true, 
a number of tourists should have decreased with the electricity in Purang. 

The number of working hours for women increased by about three hours a day. They spin wool 

and weave rugs in the evening and in the morning on the electric light. 

Two MHPs were established near Purang after the installation of this Purang MHP. 

If electricity is used strictly for lighting only, benefits may be low in comparison to the cost. 
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But if the load factor is increased by using electricity for other purposes including cooking, 
benefits will be considerably high. 

Environment: The power plant is so small it is almost invisible. The penstock pipes are also 
almost invisible, and they do not disfigure the landscape. They use the water they harness for 
irrigation. Hence, it does not disturb the landscape. The transmission line from the power plant 
to villages are underground and above ground also. Above ground distribution lines are the 
status symbol of the villages. 

People have better environment at home because of electricity. This has directly benefitted 
children, women and senior people who often remain at home during winter. When they use 
kerosene or firewood for light, the room environment is heavily polluted by either soot or smoke 
from firewood. 
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Purang Electricity Users' Committee
 

S.No. Name 

1. Mr. Jobyang Gurung 

2. Mr. Naingyal Guning (1) 

3. Mr. Yong Dung Gurung 

4. Mr. Chhewang Guning 

5. Mr. Takla Guning 

6. Mr. Palchang Guning 

7. Mr. Jabling Gunmg 

8. Mr. Namgyal Guning (2) 

9. Mr. Dhhanduk Guning 

10. Mr. Dhhondul Guning 

11. Mr. Omcli Gunimg 

Note: The Committee members' 

Position 

Chairman 

Vice-Chairman 

Serretary 

Member 

Member 

Member 

Member 

Member 

Member 

Member 

Member 

term of office for one year. 
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The questionnaire developed for respondents of the micro-hydro 
electrity beneficiaries of Ranipauwa, Muktinath. 

Ranipauwa 

1. 	 Name of Hotel owner. 

2. 	 Start Date. 

3. 	 Number of bulbs/tube lights being used. 

4. 	 Types of bulbs (if any). 

5. 	 Is hotel/household using any electrical appliances for cooking/heating water etc.? 

6. 	 For how many hours the hotel use electric light daily? 

7. 	 Do they switch-off the light when not needed? 

8. 	 How much is wiring cost and a bulb? 

9. 	 What is the rate of electric charge per unit? 

10. 	 For how long a bulb last? 

11. 	 How much Keresene consume per month? 

12. 	 Firewood consumption per month: 

1) per month in kg. 

2) labor cost 

3) Total cost of one month 

13. 	 Was there any breakdown of power plant? If so, how many times in one year? 

14. 	 Do tourists like to stay longer due to electric light? 

15. 	 What benefit did hotel/household receive after having electric light? 

16. 	 Is hotel/household paying electric charges regularly? 

17. 	 Is there any hot-water system in the hotel? 

PREP Evaluation 
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TABLE - I 
The list of tiotolc:'s inlcrvi\vcd by Iha PREP Evnlualion Tcam at tho Rnnipnuwa, Mulitjnall~ 

1 1005 

Source: Fi?ld Survey 

TABLE - I! 

Thn list of Purang Vi!laga t.ticro-I-lydro bcneficinries inlcrvirlwcd by tho PnEP Evnluntion Tcam 

- -. -- , - - . . . . - - - . .-. - - -- - ~ -----..- - - - - - - - - - - -, - - - . 
Tolal Children 1 i No. of i Cooking1 1 I(croscne I 

7 

I 1 Fnrnily I (incl. school i Subscribed 1 nublbl / ~ec l l ing  i l lscr for / ~ u r p o s c  i - 1 .  

I SNO., Nnmcl of respondants I Mt-rnbt.rc I qoing) i Wall ! Tubo i Vhtcr - ILiqhtino I ! 
1 6 ' 2  

I i-!:!!-!r.. E~~?-o!!i!!!g --30qY'-'/__.l--Fi I?!!!b%-!-N? Ligllting-.' 
!---2..1 Mr. Fhurbo Gurl;ny - I - - - - . - - -  ! G I  3 --- - 1-3_8_111!~:-I-~i0 I , ! ' ! ? _ _ l ~ g h ~ ~ ~ ~ _  

I-- - - -  ---3.; F.!!.%?Eu!u?r~ ----- :_--2--.i--:!--- --?L?O!l!.-j-.S Bulbs+i--.lllo--!--Na-!.Lisht5n- 
I 8  G  ---s.~r;l!,T:tjr!!n?.?~!~."n - -  . . ? ! ! ! F ! ~ - ! - - N o - L l i s h t i n g  r 7 t  1 l  i i oh t i ~ i~_ )  

.--5.!!:~!~Chh?ik~I,C;l!!ung I : - ~ ! - _ ~ ? ~ Y L _ J - ~ B ~ ~ ~ ? . - I - Y ~ - ! - - N ?  _._.- ,. .- - ._ 

Source: Field Survey 
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Project Data Sheet 

Plant Name: Sikles Micro-hydro Electrification Plant 

Location: Sikles, Parche VDC, Kaski district 

Water Source: Gna Cha Khola 

Power Capacity: 100 kW 

Water Flow: 150 lps 

Gross Head: 125m 

Turbine Type: Pelton 

Ownership: Community 

Management: Sikles Electrification Service Center 

Operation: Hired operators 

End Uses: Lighting, Low wattage cookers, Radios, Cassettes 

Operating Time: Around 10 hours 

Beneficiaries: 419 houses 

Completion Date: April 1994 

Total Cost: Rs. 9,031,490 
Loan: Rs. 1,500,000 
Grant: Rs. 4,515,800 

Local contribution: Rs. 3,015,690 

Cost/KW: Rs. 90,315 

Tariff: Rs. 0.50/watt/month 
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Background: 

A civil construction contractor from Pokhara who was working for the construction of a health 
post at Sikles knew about the government subsidy for the micro-hydro electricity power plant. 
He thought that he could make money by building a MHP with the government subsidy at 
Sikles. Hence, he approached DCS for a feasibility study. TDCS did a feasibility study of a 
MHP at Sikles in 1986. When villagers came to know thivt a contractor from Pokhara was 
exploring the possibility of establishing an electricity plant, they thought that they themselves 
should try it. In 1990, ACAP assigned ITDG to conduct a feasibility study of 12 micro hydro 
electricity schemes in Kaski, Lamjung and Manang. At that time ITDG did a second feasibility 
study of a micro hydro electricity power plant at Sikles in April 1990. The ITDG feasibility 
study showed that 100 kw power could be generated from the available water at a cost of Rs. 
5 million. 

Simultaneously, ACAP began exploring possible donors and financiers for that power plant. 
Mr. Dambar Bahadur Guning, village leader and ex-chairperson of the Village, was the driving 
force behind mobilizing local resources for the micro hydro power plant in Sikles. Dr. Chandra 
Prakash Gunug, ACAP Director also played a crucial role in bringing a micro hydro electricity 
power plant at Sikles. Mr. Damnbar Bahadur Guning along with Dr. Chandra Prakash Gurung 
could mobilize the ADB/N loan and the USAID/N grant for the micro hydro power plant. 

USAID/N agreed to provide a grant amounting to 50% of the total cost, and villagers agreed 
to bear the remaining cost through their labor, cash and material contribution, and the balance 
was provided through the loan from the ADB/N. USAID/N provided a grant of Rs. 4.5 million, 
and ADB/N approved a loan of Rs. 1.5 million, and villager, "ntributed "Jhara", so-called 
voluntary labor for transport of equipment and machinery, and construction of headrace, forebay 
and power house. The micro hydro-power plant was completed and it was partially handed over 
to the Sikles Electricity Users Committee on April 20, 1994, and it has been providing 
electricity since that date. This partial handover by DCS to the committee was due to a technical 
problem of vibration in the turbine. 

People in Sikles are relatively well-off. Most of them are army pensioners. The majority of 
the people belong to the Guning ethnic group. There are a few other artisan households like 
Kami and Damai -- blacksmiths and tailors. The ACAP office is there to help conserve natural 
resources. ACAP helped villagers to build the micro-hydro power plant. 

Accessibility: 

Sikles is a relatively easily accessible place in comparison to the two other sites. One can reach 
Sikles in one day from Pokhara, but it is advisable to take one and a half day. One can drive 
up from Pokhara to Kaseri nearby the bank of Bijyapur Khola, then walk along the river for 15 
minutes, and have a tea before climbing up for about one hour, and then descend down to the 
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bank of Madi Khola. Thereafter, walk along the river for about six hours to reach the Sodha 
village where one can spend a night before making a climb of 3-5 hours to reach Sikles next 
morning. There are about three places where one can have a tea. From there one has a 
panorama view of natural beauty to the south from Sikles, and watch clouds moving up from 
along the Madi river. This gives one the impression of being in a helicopter. 

Civil Work: 

Headrace: This consists of HDPE pipes, break pressure tanks, air valves and the crossings 
which are properly embedded and built. The intake was submerged during the time of 
inspection, and the villagers were to attend to it, and to remove the debris some time later on. 

Forebay and Desilting Tank This is also properly built, but there were repairs done to outside 
walls to check the water leakages. The operator informed that repair of the outside plaster was 
done two months ago and until then no further leakages were observed. 

Overflow from Forebay Tank: This is properly done, and no damage to the path or otherwise 
is noted until then. 

Penstock: The total length of penstock pipes is 250 in. The diameter of pipes is not unifor 
throughout its length which is as per design. Penstock pipes were welded at site. Expansion 
joints were provided between each anchor block. The penstock pipes were tested for up to 22 
kg/cm2. Penstock alignment was done properly. A recent slide occurred during July 1994 near 
the penstock line. A gabion structure toe protection is required as well as some vegetative 
plantation like bamboo planting to avoid further damages. This slide could have been due to the 
blasting operations done for laying of the penstock pipes. The gate valves to the turbine are 
easy to open but difficult to close. It needs 2-3 persons to close. The evaluation team reported 
this difficulty to the DCS engineer investigating the turbine vibration at the site at the time of 
the evaluation. 

Power House and Equipment Foundations: This building is properly built with adequate space 
inside. A small part of the front courtyard had stink behind the filling of gabion wall, which 
is not dangerous. 

Electro-Mechanical: 

Turbine: A pelton turbine with two jets was installed in the power house. The turbine was 
locally manufactured by DCS with technical assistance from ITDG. There was an understanding 
among all the partners involved in the Sikles Micro hydro project that a runner would be 
imported from England at the time of signing of the Memorandum of Understanding for the 
Implementation of the Sikles Micro hydro Project. DCS was supposed to manufacture only the 
casing for the runner. However, later on, there was a separate understanding among ACAP, 
ITDG and DCS that DCS would manufacture a pelton nmner with the design provided by ITDG 
because the only company from whom a niner was supposed to be bought went banknmpt. 
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After the test run of the turbine, DCS and ACAP gave two different reports on the turbine. 
ACAP stated that the lower jet produced noises when the turbine ran for more than 30 kw. The 
lower nozzle can produce tip to 75 kw, and the tipper nozzle can produce up to 48 kw. 
However, the combined maximum output is only 75 kw. Later on, ACAP agreed that the 
turbine could produce up to 99 kw, but it produced noises and vibration. DCS agreed to this 
last statement, and a DCS engineer was there at the site to correct this problem at the time of 
the evaluation team's visit. Although there were misunderstandings between DCS and ITDG, 
both the organizations had sorted out their problems, and they were cooperating to make the 
Sikles micro hydro power plant a success. ITDG personnel informed the evaluation team that 
an expert from U.K. would be visiting the Sikles site to look into this matter some time in 
October or November 1994. 

Generator: The Pelton turbine was coupled with the 240 KVA generator by a belt and a pulley. 
The generator and electronic load controller (ELC) were imported from abroad. There were no 
problems with the generator and the ELC at the time of the evaluation team's visit to the site. 

Transmission Lines: The three kilometer transmission line including main switches, earthing, 
11 kv transformers, lightning protection, HT line and poles, LT line and poles, and insulated 
distribution cables were extended tip to the Parche village. The quality of work done was up 
to the acceptable engineering standard. However, alignment of the transmission line differs from 
the initial alignment suggested at the time of signing the Memorandum of Understanding among 
all the parties involved. Lightning killed a DCS electrician in 1993, and damaged the 
distribution line burning down cables at places, thus requiring replacement of cables during the 
construction period. This was one of the reasons why the alignment of the transmission line was 
changed from the original agreed alignment. This change of alignment will not have adverse 
impact on the power transmission line. 

Management: There is a 19 members Sikles Electrification Service Center (SESC) registered 
with ACAP. Members are from both the Parche village and Sikles village. Some committee 
members were against the loan and even voluntary labor. In fact, these members left the 
committee meeting with the evaluation team members when the Chairman began to speak. 
However, the Chairman was comfortable with the number of members who supported the 
program. Hence, the rebellious members did not influence much in the working of the 
committee, but their comments and opposition were blessings in disguise for the committee 
because they always would keep the Chainnan and other members of the committee alert. This 
committee was responsible for mobilizing local resources for the implementation of the micro 
hydro project. This committee also declared "Jhara", traditional mandatory labor contribution 
to community enterprises. Every household contributed "ihara" equally, no matter how much 
they subscribed for electricity. Consequently, the poor contributed equal amount of "Jhara" but 
they use less electricity. 

The Committee Chairman said that because of a communication gap between the technical 
consultant contractor (DCS) and the Committee, there were confusions among the "Jhara" 
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contributors what they had to carry and what not. This caused cost and time overnns. 
Consequently, people had to contribute more "Jhara" than necessary. 

The committee is concerned very much about the repayment of the loan taken from ADB/N. 
At the time of the Evaluation team field visit, power supply was under subscribed, and they 
could sell Rs. 18,000 worth of electricity per month where as they have to pay Rs. Rs. 20,000 
interest and a portion of principal per month to ADB/N. When they can sell all electricity 
generated from the power plant, they may earn Rs. 40,000 to Rs. 45,000 per month. At that 
time, they will be in a position to pay back the loan and have surplus money for repair and 
maintenance. The committee signed an agreement to provide about 30 kw electricity to the 
Khilang village. Khilang villagers were willing to pay Rs. 100,000 for the "Jhara" they had not 
contributed, but the committee was demanding for Rs. 150,000. Negotiations were going on 
for the "Jhara" amount Khilang villagers had to pay for before they received power. They had 
secured a loan at 12 % interest from the ADB/N through the government for the HT tension 
power lines extension to the Khilang village. The committee made an arrangement with the 
Khilang villagers that they jointly would pay back the ADB/N loan at 16 % interest and the 
ADB/M loan at 12 % interest so that the total interest they would need to pay would be reduced. 
All these activities indicated that the committee could manage the p wer distribution profitably. 

Operation and Maintenance: There is a four member team for operation and maintenance of the 
Sikles power plant. They are: one operator who draws Rs. 2,700 monthly salary, two assistant 
operators who draw Rs. 1,500 monthly salary, and a record keeper called Mukhiya, who draws 
Rs. 2,000 monthly salary. Two people from DCS came to Sikles at the time when the 
evaluation team was at Sikles to conduct training of the operator. USAID/N provided funding 
for this training. So far, they have not faced any problems in running the power plant. It was 
quite early to expect any problems because the power plant was in operation for about four 
months only at the time of the evaluation. 

Cost and time overrnns due to the location will be at a minimum because people can reach 
Pokhara from Sikles in one day. There are a number of mechanical workshops at Pokhara 
where they can produce spare parts if required. Even if they can not produce spare parts at 
Pokhara; Butwal and Kathmandu, both are at the distance of only a day's bus ride from Pokhara. 

Load Factor: The Sikles Electrification Service Committee could sell 40 kw out of the 100 kw 
the power plant could generate. When the evaluation team visited the site it was only four 
months after the completion of the power plant. It is too early to say about the power utilization 
because they are still in the initial stage. The team hopes that the managing committee will sell 
about 80 % of the power generated within a year or so. The Chairperson is working hard to 
sell electricity to other villages like Khilang. 

There are possibilities that a number of micro-enterprises may develop at Sikles, which use 
electricity during the day time, thus, increasing the load factor. At the time of the evaluation 
team visit to the site, two school teachers -- one at Sikles and another at Parche were testing 
the viability of poultry fanning based on the electricity in the hope that there would be a market 
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for poultry products in the future when ACAP activities would be in a full scale and when the 
trekking industry would develop. ACAP is promoting micro enterprises based on the natural 
fibre made of Puwa (in some places, it is called Allo) -- high altitude nettles grown at and above 
7,000 ft. ACAP is not in favor of promoting saw mills because they think that saw mills will 
help to increase deforestation. But the evaluation team thinks that proper management of the 
forest will improve the conservation of the forest, and sawmills will be necessary to minimize 
the wastage of forest products due to the traditional way of cutting and finishing timbers and 
other forest products. ACAP is in favor of promoting electric liquor distillation equipment 
because it will reduce firewood consumption. The ACAP alternative energy expert (Ben Van 
Weijhe) has recently developed equipment for liquor distillation. However, a community 
distillation plant may not be legally feasible because home-brewed liquor distillation is legally 
prohibited. Hence, individual households may use such an electric distillation plant at their own 
risk. This will certainly reduce firewood consumption and save women's labor and time because 
liquor distillation is the women's job. They collect firewood, they ferment millet, and then, they 
distill liquor from it. But when they use an electric equipment for distillation for liquor, they do 
not need to collect firewood, and they do not have to watch the distillation process. 

ACAP is going to promote a low wattage cooking device called Bejuli Dekchi in Sikies with 
USAID/N finding and ACAP's loan. Some people are comparatively better off because of the 
army pensions they are receiving, they can afford to have such a device for cooking, and they 
can pay for the electricity bills. They even may have a rice cooker and other electrical 
appliances in due course of time. Thus, there will not be a problem of load factor in Sikles in 
about five year period. 

The load factor of a micro hydro power plant will be highest when such a plant is integrated 
with micro-enterprises. In most of the cases such micro-enterprises are agro-processing mills. 
However, there are some micro hydro electricity power plants which are well integrated with 
micro-enterprises. For example, the Barpak micro hydro electricity power plant at Gorkha is 
well integrated with a bakery, a paper mill and a sawmill which use all the energy produced by 
the power plant during the day time. The power plant is owned by Mr. Bir Bahadur Ghale. 
(Bikas Pandey from ITDG gave this information). 

Socio-Economnic Benefits: People in Sikles are comparatively better off, most of them served 
in foreign anies, and they are retired pensioners. They have good cash incomes from the 
pensions. There is good agricultural land that gives at least two crops a year. Some people 
weave bamboo mats called "Mandro" which are sold for Rs. 100 to Rs. 300 depending upon 
sizes and quality. With electricity, the working hours of people increased by one to two hours 
a day, women spin wool and weave rugs where as men weave "Mandro". Women are happy 
to work a few additional hours a day to make additional family incomes. Women get ip one 
hour earlier than what they used to when they had no electricity, and they smear floors with cow 
dung and red clay before beginning other household chores. 

After the introduction of electricity in Sikhes, about Rs. 120,726 worth of kerosene used for 
lighting, and Rs. 57,186 worth of dry cell battery used for flash lights, cassettes recorders and 
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transistor radios were saved annually. The amount saved was approximately three fourth of the 
amount paid for electricity bills. 

When people use Bejuli Dekchi, a large quantity of firewood will be saved. Even if 50% of the 
population use this electrical appliance for cooking, significant quantity of firewood will be 
saved every year. Such saving of firewood will help to preserve the ever depleting forest, and 
it will reduce if not stop the deforestation process taking place in that area. This, in turn, will 
reduce soil erosion and landslides. Thus, there will be less natural hazards. 

A number of such micro-enterprises as hotels and lodges, poultry fanning, agro-processing mills 
based on electricity may soon come up at Sikles. ACAP is promoting eco-tourism in Sikles. 
The number of tourists gradually increased from 500 in 1991 to 1,500 in 1994. This will create 
demand for hotels and lodges which will create demand for other services and materials. Thus, 
a number of jobs will be created. 

Environment: The recent landslides nearby the penstock pipes may be due to the blasting done 
during the laying of penstock pipes. Measures should be taken to stop further landslides to 
prevent any possible damages to the power house as suggested above. 

Negative impact on environment due to the hydro power station and penstock pipes and intake 
is negligible, and almost invisible. Rather, there will be a positive impact on the forest when 
people begin using electricity instead of firewood for cooking. This will reduce firewood 
consumption which will decrease deforestation. 

The home environment has been significantly improved due to electricity. Previously, people 
used kerosene and even firewood for lighting which produced soot and smoke in closed rooms 
during winter, and was one of tile main reasons for respiratory disease, asthma. According to 
the Assistant Health Worker, asthma was one of the prevalent disease in Sikles. Now, people 
can live and work in soot and smoke free environment. 

Local people are proud of having electricity in the village. Hence, they want that the 
transmission and distribution lines be visible. Thus, the electric poles and power lines are more 
aesthetic than environmental problems. 

Impact: The Tanting village across Sikles at the distance of nearly five hours walk for villagers 
had a 10 kw hydro power plant installed by a group of three people in 1989. This power plant 
was not functioning for the last one year. The Tanting villagers were excited to see the Sikles 
village electrified, and they wanted to take the help and advice from the SEUC in reviving and 
increasing the capacity of the Tanting village power plant at the earliest possible time. 
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Sikles Electricity Users' Committee 

S.No. Name 	 Position 

1. Mr. Dambar Bahadur Gurung 	 Chairman 
2. Mr. Padain Dhoj Guning 	 Vice-Chairman 
3. Mr. Men Bahadur Guning 	 Secretary 
4. Capt Tej 	Bahadur Gurung Treasurer 
5. Mr. Kul 	Bahadur Guning Member 
6. Mr. Mauta Singh Gurung 	 Member 
7. Mr. Dliana Prasad Guning 	 Member 
8. Mr. Tek 	Bahadur Gurung Member 
9. Mr. Chandra Singh Gurung 	 Member 
10. Mr. Karna Bahadur Gurung 	 Member 
11. Mrs. Mana Kumari Guning 	 Member 
12. Mr. Lal 	Bahadur Guning Member 
13. Mr. Kul 	Prasad Guning Member 
14. Mr. Youro Bahadur Guning 	 Member 
15. Mr. Danda Prasad Guning 	 Member 
16. Mr. Kumnan Singh Guning 	 Member 
17. Mr. Rup Bahadur Gurung 	 Member 
18. Mr. Gopi Raj Guning 	 Member 
19. Mr. Aiman Singh Gurung 	 Member 

Note: 1. 	 Criteria for selecting the committee members are those who can speak well with 
some political background, who can give the time to attend the committee meeting 
regularly. 

2. The tern of office of the committee members are four (4) years. 

Source: Field 	Survey. 
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Project Data Sheet 

Plant Name: Seenia Micro-hydro Electrification Plant 

Location: Seema, Morabang VDC, Rukum district 

Water Source: Nachne Khola 

Power Capacity: 16 kW 

Water Flow: 35 Ips 

Gross Head: 98m 

Turbine Type: Pelton 

Ownership: Community 

Management: Seema Electricity Users' Committee 

Operation: Hired operators 

End Uses: Lighting, milling (wheat thresher, oil expeller) and battery charging. 

Operating Time: Around 7 hours 

Beneficiaries: 55 houses 

Completion Date: July 1994 

Total Cost: Rs. 1,773,765 
Loan: Rs. 290,000 
Grant: Rs. 886,890 

Local contribution: Rs. 596,875 

Cost/KW: Rs. 110,860 

Tariff: Rs. 30/month for 25 w 
Rs. 50/month for 50 w 
Rs. 60/month for 75 w 
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Background: 

Mr. Jyam Lal Pun was a driving force in building the Seema Electricity Power plant. He 
worked as a truck driver in Dang about 20 years ago. He thought electricity was one of the 
basic infrastructures for development. Hence, he even thought of establishing a diesel power 
plant in Seemna. In July 1991, he met the PCV agricultural extensionist, Mr. Kurt A. MacLeod, 
and lie talked to him about his thoughts. The PCV took his idea, and lie explored the potential 
organizations which were engaged in micro-hydro projects. He found Development Consulting 
Services (DCS), a joint venture of United Mission to Nepal and the Government of Nepal, a 
principal builder of Micro-hydro power plants in Nepal over the period of the past 20 years. 
DCS conducted a technical feasibility study of the Seema Electricity Project in April 1992, and 
they found that the maximum requirement of electricity for household consumption was eight 
kilowatt, and the maximum possible electricity generation was 17 kw. The power plant would 
use the water brought for irrigation without hampering the irrigation system. In April 1993, 
USAID issued a Project Implementation Letter to ADB/N providing a grant amounting to 50% 
of the total Seemna Micro-hydro Project cost. The PCV took the responsibility for 
implementation of this project. The 16 kw project was completed in July 1994. They had 
proposed to sell electricity to the nearby village called Kyansi, hence, they opted for 16 kw 
power plant. 

Accessibility: 

Seema is about four days walk from the nearest airport called Chaurjhari. There is a daily 17 
minutes flight from Nepalgunj to Chaurjhari but the flight schedule is uncertain. Sometimes 
airlines (RNAC) keep passengers waiting for hours. From Chaurjhari, one can walk along Sano 
Bheri avoiding a three hours climb to Jogi Neta, and a three hours descent to Seemnli. 
Thereafter, one can again avoid a three hours climb to Musikot and another three hours descent 
walking along Sano Bheri river. However, one has to climb about one hour to Rukumnkot, and 
again descend for about an hour to reach the base called Domai. From there, one climbs for 
about two hours to reach Seema village. Altogether the total travel along rivers or on the hills 
makes four days walking. There are a number of landslide areas where one has to use skills to 
get through. 

Civil Work: 

Canal: The canal was done primarily for the irrigation system but the water was used for the 
production of electricity at Seema village without hampering the irrigation. Its length is 3.22 
ki. There were minor earth slides at four places, and earth had blocked the canal. Villagers 
were supposed to clear this earth oi September 12, 1994 according to their schedule, but they 
postponed it because of the evaluation team' visit. These landslides did not pose any threats to 
the canal. 
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Forebay Tank: Overflow water from the canal was damaging the part of the drain side. This 
needed immediate stone paving and protection to stop scouring. The side-drain taking the flush
out water also needed stone paving at the bottom and sides, villagers were to attend to it within 
two weeks. 

Power House: Structure, foundation, tail race canal at the power house and space were o.k. at 
the time of the evaluation teams visit. 

Electro-Mechanical: Penstock, valve, turbine and generator were properly placed. Distribution 
and transmission of electro-energy was satisfactory. They have set up an electric battery 
charger, a rice huller, an oil expeller and a wheat thresher. Belt and pulley arrangements for 
transmission of power to the rice huller and the oil expeller were unsafe. There should be safety 
measures to avoid any unfortunate accidents in the future. The oil expeller was a pilot 
equipment from DCS, which should not have been at such place like Seema. (But this is DCS 
and villagers' choice and there was no PREP funding to this). 

Operation and Maintenance: There were two operators trained by the DCS for 14 days. One 
was schooled tip to 10th grade. They could maintain and operate most of the mechanical parts, 
but they could only operate the electrical system. They hardly knew anything about the 
electrical equipment. The better educated person kept the accounts of the power plant. The 
remuneration the operators received at the time of the evaluation team visit was Rs. 1,000 per 
month. This amount was not enough for them to keep on the job, hence, the educated person 
might quit the job as soon as lie would have a chance of better paying job. This could be a 
"brain drain" from the village as it is widely spread in Nepal. 

Repair cost is proportional to the distance of the power plant from the nearest road head or from 
the nearest airport. For example, the oil expeller remained shut down for 16 days due to a 
minor failure. It cost Rs. 2,200 for them to repair it. The cost of transport alone was Rs. 
2,000, where as the cost of the spare part was only Rs. 200. They may reduce a repair cost by 
keeping a stock of some spare parts that wear and tear fast, and giving additional training to the 
operators on repair. DCS is thinking to establish a repair and maintenance office at the place 
nearest to four to five micro-hydro electric power plants. This DCS office can be considered 
as a back-tip technical support to the micro-hydro power plants (learnt from DCS at Butwal). 

Managemenit: Seemna villagers formed a Seema Electricity Users Committee (SEUC) under the 
chairpersonship of Mr. Jyam Lal Pun to mobilize voluntary labor for transport of equipment, 
machines and materials, and to construct various enterprises required by the micro-hydro power 
plant. They included persons from different ethnic minorities and included four women in this 
committee. Mr. Jyam Ll Pun was the person who went back and forth to Kathmandu with the 
PCV to materialize the project. He signed for the ADB/N loan on behalf of the Seema 
Electricity Users' Committee, however, Mr. Pun said that he had no idea about the detailed cost 
and expenditures of the project because the PCV kept account of everything for the project. The 
PCV submitted a detailed project completion report and cost to ADB/N and USAID/N in July 
1994. 
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Members of the SEUC were responsible for mobilization of voluntary labor. They declared 
"Jhara", traditional mandatory labor. Some poor people who could not afford to connect their 
houses with electricity also had to contribute "Jhara" under community pressure. About 100 
households contributed "Jhara" for 74 days, 24 days for transportation of equipment, machines, 
and pipes, 6 days for transportation of sand, and 44 days for digging foundation, levelling the 
area and so on. (So far only 55 households had subscribed for electricity). The electrical wire, 
fixtures, fittings and bulbs required for remaining houses are already stocked at the office. There 
are 130 households. Some households did not contribute "Jhara" because of political difference. 
These households did not favor for the project. 

SEUC did a good job in mobilizing "Jhara". They could bring all equipment and materials to 
the site on time. The PCV also did an excellent job by arranging timely delivery of equipment, 
machines and materials, and ensuring timely release of the budget and the ADB/N loan. All 
these activities had contributed to complete the project in 14 months. 

SEUC had a problem of selling electricity. So far they could sell only about three and a half 
kilowatts out of 16 kw generated from the power plant. SEUC had made decisions that those 
who had not contributed "Jhara" should pay in cash the worth of the "jhara" amount before they 
could be eligible for electricity connection. Naturally, the people who boycotted the contribution 
of "Jhara" had a hard time to pay for the "Jhara" amount, and they were not in a position to 
connect their house with electricity. There were about 25 households which could not afford 
electricity. Even if SEUC promotes the sale of electricity, there may be about another 25 
households that will subscribe for the electricity. Thus, their maximum sale of electricity may 
be five kilowatt at Seemia for some time to come. 

There is a potential to sell electricity to the nearest village called Kyansi. But the villagers are 
not in a position to deposit Rs.20,000 required by DCS for the transmission line from Seema 
to Kyansi until the time of the evaluation team's visit. Thus, SEUC may end up using about 
five kilowatts of the electricity. This sale of electricity will not generate enough revenue even 
for the maintenance and repair of the power plant. Mr. Jyam Lal Pun was exploring the 
possibility of micro-enterprises based on the electricity at Seema. If he would be able to 
establish micro-enterprises successfully then only the micro hydro plant would be sustainable. 
The agro-processing units huller and oil expeller established at the power house will generate 
income during season time. 

There were four main reasons why the Seema villagers did not connect their house with 
electricity: 1) poverty, 2) fear -- some people think that electricity is dangerous to their children 
and their houses, 3) political/ideological reasons, and 4) price -- some people think that the 
government will bring electricity to them without voluntary labor and other costs as at Rukumkot 
about three hours walking distance from Seema. These problems have emanated from lack of 
taking account of the human factor. Villagers failed to understand that the project was theirs 
and for their benefits, and there would not be any harm from the project. In addition, there 
were no participation of the villagers in the decision making process other than the committee 
members. 
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SEUC accepted the tariff rate proposed by the PCV which was different from other two sites. 
The tariff rate was designed for encouraging high uses of electricity, but the poor using one bulb 
paid a higher rate than the people using three or more bulbs, thus the poor subsidized the better 
off people. 

The Seema villagers have a tradition of managing community enterprises. They are managing 
the irrigation system, community forests and pasture land under the dynamic leadership of Mr. 
Jyam Lal Pun. Hence, they may easily manage the electricity plant also in the traditional way. 
However, to sell the present surplus electricity and to manage technically the power plant they 
need back-up support from consulting firns at Kathmandu, Butwal or at any other nearest 
places, then only, they may be able to use the electricity properly. 

Load Factor: According to the ICIMOD Occasional Paper No. 16 entitled "Mini and Micro
hydro power in Nepal", the NEA-managed mini and micro hydropower stations have low load 
factors about 15-34%, and in 1985, the ten NEA plants had 21% load factor, and in the FY 
1987/88, the NEA central grid had a load factor of 38%. This indicates that the load factor in 
general is low in Nepal. But the load factor of the Seenla micro hydropower plants is almost 
non-existent. This is because only 35 % of the total population in Seemna is using electricity for 
lighting. The load factor will be increased when other houses hopefully will connect with 
electricity. 

One potential micro-enterprise that can use electricity is a distillation plant. As of now, people 
individually distill liquor according to their needs, and they use firewood extensively for this 
purpose. If they can use an electric distillation plant they can save firewood significantly. This 
will be possible if they get electricity at a cheaper rate, and someone can lend such equipment 
on rent. But anyone before venturing the investment in a distillation plant, should first study 
the social, legal, economical and financial feasibility of such a plant keeping in mind that this 
kind of distillation equipment is still in an experimental stage at Butwal. People may not use 
such a plant because of various reasons. One reason may be non-availability of cash for paying 
the rental fee, another may be a social factor. People may say that the taste of the liquor 
distilled in an electric plant is different from the liquor distilled by a traditional method. Thus, 
there may be numerous reasons that keep away people from using electric distillation equipment. 
Hence, the people willing to invest in electric distillation equipment should carefully consult with 
the villagers before making an investment. In addition, other micro-enterprises based on 
electricity should be encouraged to increase load factor. 

Socio-Economic Benefits: The Seema people are subsistence villagers, only a small number of 
farmers grow surplus rice which is sold to other neighboring villagers. Their cash incomes 
come from portering at agricultural off-seasons. They use the cash for the purchase of kerosene, 
clothes and other basic needs. Some households generate cash incomes by selling locally 
distilled liquor during the festival time, other households sell livestock for cash. Thus, cash 
incomes in the villages are at minimum. Therefore, Seema villagers may lake a long time for 
using electrical appliances for cooking and other purposes. Bejuli-Dekchi which costs about 
Rs. 1,200 a piece is beyond the reach of these people. (ACAP provided 50% loan and USAID 
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provided 50% grant to the people for the purchase of Bejuli Dekchi in Sikles)). 

The electricity plant has introduced a modern technology to the Seema village, this has provided 
an opportunity to the villagers to engage in various technical development. Some people may 
take the benefits of the electricity, and may come out of the subsistence farming to be 
commercial fanners or traders or manufacturers. Electricity has enhanced the status of the 
Seema village, and now it is considered as an advanced village among the villages in that area. 

Before the introduction of electricity, each household consumed about 23 Bhari (one bhari is 
equal to 40 to 50 kgs) of firewood per month, now the households which use electricity for 
lighting consumed about 13 Bhari a month, thus, the firewood consumption was reduced by 
about 43 %. The reduction of firewood was due to the reduction of uses of firewood for getting 
light. Villagers kept fire on for light even after cooking. Thus, there was a savings of firewood 
even though villagers did not cook on electricity. 

Electricity has replaced the use of kerosene by almost 99%. Each household used about one 
liter of kerosene on the average before they connected their house with the electric grid, now 
only one among the 17 sample households that use electricity purchased one liter of kerosene 
for three months. Because of electricity, the use of dry cell batteries has also decreased by 
about 43%, thus, saving the cash outflow from the village. 

Women benefitted from electricity because they have a better soot free environment to work with 
in the house, and this helps them to keep themselves healthy. They also benefitted from the rice 
huller and the wheat thresher because women did most of the arduous agro-processing work 
manually before the installation of these agro-processing equipment in Seema. Their work load 
on collecting firewood has been reduced because they need less firewood now. However, their 
daily work is increased by one and half hour because of electricity. Generally, they sleep one 
hour later and awoke about a half hour early. Usually, they perform seasonal agro-processing 
work, and they do spinning, weaviag and sewing in agricultural off-seasons. 

Environment: The consumption of firewood has been reduced by 43% since the introduction 
of electricity in Seema. This alone helps to reverse the environmental deterioration caused by 
the deforestation. When the deforestation slows down due to less harvesting of trees, there will 
be less soil erosion during the monsoon time, and there will be less landslide prone areas. There 
will be more greens for cattle. The green forest will add beauty to tile villages. All these will 
enrich nral life. 
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Electricity Service Committee at Seema, Rukum District 

S.No. Name 

Seema 
1. Mr. Jam Lal Pun 
2. Mr. Sun Bir Pun 
3. Mr. Ammare Pun 
4. Mr. Udim B. Pun 
5. Mr. Nara Bahadur Pun 
6. Mr. Ram Bahadur Pun 
7. Mr. Karni Pun 
8. Mrs. Tulasari Pun 
9. Mrs. Dalli Pun 

10. Mr. Junsara Pun 

Kyansi 
1. Mr. Thami Rokka 
2. Mr. Karna B. Rokka 
3. Mr. Mul B. Rokka 
4. Mrs. Sagari Rokka 
5. Mr. Dew Prasad Rokka 
6. Mr. Khamba B. Rokka 
7. Mr. Buddhilal Rokka 
8. Mr. Jokha B. Rokka 
9. Mr. Jokta Bb. Rokka 

10. Mr. Debu Rokka 

Position 

Chairman 
Vice-Chairman 
Member 
Member 
Member 
Member 
Member 
Member 
Member 
Member 

Member 
Member 
Member 
Member 
Member 
Member 
Member 
Member 
Member 
Member 

Note: 1. Selection criteria for user's committee member are who can speak and coordinate 
with the district level and central level for thier village development. 

2. Terms of user's committe is not defined now. 
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Scope of Work 

Title: Evaluation of Private Rural Electrification Project 

Background 

The Private Rural Electrification Project (PREP) was conceived with the intent to support 
Government of Nepal's (GON) policies that expand private sector involvement in power 
generation. USAID/Nepal submitted the PREP concept document to the erstwhile Private 
Enterprise (PRE) Bureau for consideration for finding under its Private Provision of Social 
Services Competition Program. Funding Linder this worldwide program was allocated on a 
competitive basis to those projects which could develop innovative approaches and models for 
increasing private sector investment for the delivery of public utilities and other services. 
USAID/Nepal was successful in receiving PRE finding for the PREP effort. PREP represents 
the Missions first focused effort on private sector niral power generation and distribution. 

USAID/Nepal in conjunction with Agricultural Development Bank/Nepal (ADB/N), Annapurna 
Conservation Area Project (ACAP) and Electricity User Groups began implementation of the 
Private Rural Electrification Project Number 367-0162 in 1990. The project is expected to be 
completed in 1994. The total obligated amount is $393,000. 

The demand for and consumption of firewood has increased proportionally to the population 
growth but the forest resources have not increased rather the existing forest has been heavily 
exploited. Consequently, forest resources have been depleted at an accelerated rate. One 
alternative to firewood is hydro-electric energy if harnessed at an affordable cost. 

Nepal Electricity Authority (NEA), a department in the Ministry of Water Resources has built 
a number of small inicro-hydro plants to provide electricity to the isolated niral areas. But NEA 
has set electricity tariff unifornally nationwide without adequate consideration for local cost 
differences. In addition, NEA tends to use excessive infrastnicture and support staff for the 
maintenance and operation of these systems. This has led to limited revenue generation from 
the operation of these systems, which is not sufficient for maintenance of these systems. This 
has raised question about the efficiency and feasibility of operating micro hydro plants tinder the 
public sector. 

Nepalis have traditionally harnessed hydro power for milling cereals, and for ninning prayer 
wheels but these systems are low technology compared to systems for generating electricity. 
Nepalese rural areas could be electrified only if niral people could build hydro-power systems 
on their own as they have built hydro-mills for grinding cereals because niral households are so 
scattered that providing electricity from the main grid will be almost prohibitive due to high 
cost. Therefore, local communities need external assistance in building and managing micro 
hydro systems for providing community members with electricity. 
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In the context of the possible fuel crisis in the rural Nepal and its negative environmental impact, 
and the poor performances of the NEA micro-hydro power systems, USAID/N in collaboration 
with ADB/N and The King Mahendra Tnst for Nature Conservation (KMTNC) through ACAP, 
designed and implemented a pilot rural electrification project to: 

0 define innovative approaches and develop a model of financing and management to
 
demonstrate the ability of community or private sector businesses to plan,
 
operate and maintain a small scheme on a self-sustaining and independent basis;
 

* stimulate the ability of village institutions to innovate, manage, and implement in areas 
of common interest; 

* provide substantial environmental benefits by reducing the use of firewood; and 

• provide the funding to make additional projects possible. 

ADB/N is a government entity that has been promoting rural electrification. It has provided 
loans for the constnction of micro-hydro schemes. Thus, ADB/N has experiences in dealing 
with rural communities for building micro-hydro power systems. 

The project has established three community based private enterprises under the Nepal Company 
Act to nn the micro-hydro-electric systems in the following sites: 1) Purang Village in Mustang 
District, 2) Sikles Village in Kaski District, 3) Seema in Rukum District. There existed a micro
hydro plant in Purang Village but the electricity generated from this plant was not enough; 
hence, villagers opted for its expansion. The expansion to 24 KW electricity generation was 
completed in June 1992. The hydro-plant is supplying electricity to the villagers. The project 
has scheduled to conduct a training to the villagers for repair and maintenance of the micro
hydro plant. In Sikles Village, the unprecedented rains in July-August, 1993 damaged the 
diversion and headrace pipes. This has delayed the completion of the project, however, the 
project has been completed and commissioned on 20 April 1994. In Seema, civil construction 
work is on-going and is expected to be completed by the end of July 1994. 

USAID/Nepal has provided funds for technical assistance to determine the appropriate type of 
system, help with construction, train local operators, and advise on operating the business and 
generating plant, and has also provided partial capital grants. ADB/N has provided loans for 
constnction and operating capital. The KMTNC through ACAP, has provided managerial 
oversight and training within the Conservation Area. 

Purpose of the Evaluation 

The purpose of this evaluation is to ascertain the possibility of the replication of this project 
through private investment. Key issues to be addressed are 1) formula for assessing the required 
minimnuim construction subsidies necessary to achieve a self-sustaining private utility, 2) 
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villagers' ability in mobilizing their resources particularly materials and labor for constniction 
and their ability and willingness to pay for electricity, and 3) effectiveness of collaboration with 
Agricultural Development Bank. Findings and recommendations will be used for making 
decisions on further involvement of USAID/Nepal in this project. 

Statement of Work 

PREP was successful in receiving central funds from the PRE Bureau based on its intent to use 
innovative approaches for supporting increased private sector involvement in micro hydro power 
generation. This evaluation, inter alia, will review those original concepts upon which PREP 
was designed and approved for funding to gauge the magnitude it has promoted increased private 
sector involvement in the delivery of what many consider public sector services. The original 
concepts to be investigated are: 

Financial Viability: Before PREP, the construction and operating subsidies had made 
widespread rural electrification financially untenable. The evaluation will address the financial 
viability issue to determine what level of subsidy, if any, is necessary to achieve a self-sustaining 
private utility. 

Customers' Ability to Pay: The evaluation will examine the macro hydro power users' ability 
and willingness to pay. Private systems' tariffs and rates are based on the assumption of full 
cost recovery and profit. What effect does the subsidy have on users' perceptions of using hydro 
power and providers ability to provide hydro power? 

Institutional/Policy: The evaluation will verify the private sector's capability to own and 
operate a generation and distribution facility. Have the three sites assisted by PREP served as 
micro hydro power models which have led to GON policy changes and reforms enabling a wider 
application of the model? Has PREP effectively demonstrated to GON decision makers the need 
for reforms of laws and regulations applicable to private utilities tinder the Companies ACT? 
What laws and regulations have been amended to encourage increased investment? The 
evaluation will discuss how the project has impacted other GON policies and practices in its 
approach to developing private micro hydro power facilities. 

In addition to verifying the original PREP design concepts, the team will also address the 
following issues: 1) the cost implications of this technology, including the real costs of 
substituting hydro-electric for fuelwood and kerosene in specific locations and for specific uses, 
both domestic and commercial, 2) possible replication of this project i.e., in it a proven model, 
3) potential for increased private sector investment in micro hydropower, 4) quality of civil work 
done, and quality of equipment and machines purchased, 5) management of operation and 
maintenance work and its sustainability, 6) impact of the project. 

0 Cost Implication: compare the cost of the electricity produced by this technology with that 
of the fuelwood and kerosene. The evaluators will include the depreciation of civil 
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structures, machine, equipment, transmission lines, repair and maintenance cost and the 
equipment people need to use electricity, for computing the real cost of hydro-electricity. 
For example, people do not need a costly electric cooker when they use fuelwood, but they 
may need a stove when they use kerosene for cooking. People might get fuelwood free 
from the public forest but tile cost involved in collection in terns of labor, their unhygienic 
uses and the environmental deterioration that brings by deforestation, are to be considered 
in the cost computation of fuelwood. 

0 Replicability: 1) replicability in financing -- establish formula for assessing the required 
minimum construction subsidies, partial subsidies on electric cookers, and subsidies on 
training in operation and maintenance. 2) replicability in collaborating -- ascertain whether 
the collaboration with ADB/N in funding private rural electrification projects, is the best 
mode of implementation or are there other banks which can be considered for collaboration; 
also ascertain villagers' abilities in mobilizing their resources (materials, labor and cash). 

* Potential for increased private sector investment: determine whether the project has 
successfully demlonstrated innovative approaches for attracting increased private sector 
investment in micro hydropower. Identify the key policy constraints to increased private 
sector investment. Ascertain to what extent does the current subsidy affect or encourage 
private sector involvement. Determine what are the comparative costs and efficiencies of 
private vs public sector provided hydropower schemes in rural areas. 

* Otality of civil work, equipment and machines: ascertain the quality of civil work, quality 
of equipment and machines, and transmission lines. The standard of the civil work may be 
compared with the standard in SAARC countries in absence of standard in Nepal. The 
quality standard of equipment and machines may be compared with the standard of similar 
products of a reputed company in any country. Compare construction cost, equipment and 
machines cost, transmission and distribution cost with similar other projects elsewhere in 
Nepal. 

0 Maintenance management and sustainability: ascertain the appropriate organizational and 
managerial system for maintenance management and recurrent cost financing, and compare 
with the present management system in place; and 

ascertain whether such organizational and management system will be sustainable. 

* Possible environmental impact of the project: assess the following impact: 

" Increased environmental protection through conservation of fuelwood; 

* Increased biomass, fodder, grasses, manure/fertilizer for agriculture. 
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0 Any environmental damages or soil erosion or increased sediment downstream due to 
constrnction of micro-hydro facilities; 

* Damage to vegetation due to installation of electric lines. 

" Reduction in the use of women's time for collection of fuelwood; 

* Development impacts 

* Development of private income generating activities based on electricity; 

* Higher literacy/more/better education due to electric lights. 

* New community activities based on electricity. 

" Reduction in the use of women's time for collection of fuelwood; 

* Sociological impact: Positive and negative. 

0 Other: Verify whether all concerned agencies have fulfilled their obligation as per the 
agreement; and observe whether improvement in their performances are needed; and 
establish what lessons are learned from this project; and, comment on the project's success 
in developing innovative approaches and models for increasing private sector investment in 
the delivery of public utilities and other services. 

Methodology 

The team will study the cables related to the award of the world wide competition, project paper, 
project agreement, progress reports, contract documents, Project Implementation Letters, bid 
documents for the work and for the purchase of equipment and machines, and review available 
literatures and documents on micro-hydro projects. The team will talk to the project officer, 
ARD Chief, Program and Project Development Chief, and other staff at USAID/Nepal, and the 
concerned engineer and loan officer in ADB/N, and the concerned officer at ACAP, 
Development and Consulting Services (DCS) the manufacture and installation contractor, and 
the beneficiaries and management staff of the micro-hydro power systems in the field. They will 
also talk to women beneficiaries and staff if available to avoid gender bias. They will inspect 
the civil work, machines and equipment, and transmission lines. They will use unstnctured 
questionnaires. The team will visit all three sites of the installed micro-hydro plants. The team 
will work 5 days a week at the Kathmandu office, and 6 days or as required week in the field. 
USAID/Nepal will provide a vehicle to the team for field trips, and office equipment at the 
Kathmandu office. 
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Evaluation Team Composition
 

The composition of the evaluation team will be as follows:
 

Description 
 Organization
 

Team Leader (Evaluation Specialist) USAID/N FSN, PPD/'nROG
 

Technical Specialist 
 USAID/N FSN, ARD/Project Officer
 

Counterpart 
 ADB/N, ADB/N Engineer
 
(To be provided by ADB/N)
 

Sociologist (Local) Contractor (tinder this Purchase Order)
 

Assistant USAID/N FSN, PPD or ARD 

An ADB/N officer working on this project will be seconded to the evaluation team. Daily and
travelling expenses of that officer will be borne out of the project budget at the USAID/N rate.
Project Implementation Letter (PIL) will be issued to the ADB/N accordingly. Necessary
assistance will be taken from PPD or ARD staff to assist the team at site and offices.
 

Sociologist
 

The sociologist will be part of the team. A sociologist will be hired through a Purchase Order.
 

Qualification and experience requirement of sociologist
 

As a minimum the following is the requirement:
 

i) Master's Degree in Sociology.
 

ii) Past experience 
 in the studies analysis of micro or mini hydropower projects. 

iii) Physically fit to trek and visit the remote areas in Mustang, Kaski and Rukum Districts. 

iv) Available during the while of evaluation period. 
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The 	Sociologist's role as a team member: 

a. 	 Will be governed by the Scope of Work mentioned above, and will contribute to the team's 
work from his/her specialized expertise. He/she will deal primarily with the sociological 
concerns in the targeted electrified sites, and will help other team members to understand 
the impacts, and accordingly draw conclusions, and advise recommendations in the report. 

b. 	 In conjunction with team members, will contact concerned village people user's committees, 
AND/N and ACAP in order to interview and collect infornation from them. 

c. 	 In conjunction with team members, will travel outside Kathmandu to Purang, Sikles and 
Seema to meet with and interview different people as mentioned above, in order to collect 
information from them and achieve a clear understanding of sociological impact. 

d. 	 Will work closely with other team members during the period of information collection, 
compilation and report preparation. 

e. 	 Along with other team members, will work as required during the assignment period. 

f. 	 Maximum work days shall be 54 days including the travel period. 

g. 	 Logistic support will be provided to the contractor for transport by vehicle to be shared with 
the team for field visit. 

i. 	 The contractor will produce typed report to the team leader for incorporation in the
 
Evaluation Report.
 

Reporting 

The evaluation report will contain 1) an executive summary 2) body of the report and 3) 
appendixes. The executive summary will state the development objectives of the activities 
evaluated; purpose of the evaluation; study method; findings, conclusions, and recommendations; 
lessons learned. The body of the report will include discussion of 1) the purpose and study 
questions of the evaluation; 2) the economic, political, social context of the project; 3) team 
composition and study mcthods; 4) evidence/findings of the study concerning the evaluation 
questions; 5) conclusions recommendations based on the study findings and conclusions, stated 
as actions to be taken to improve project performance. Appendixes should include a copy of the 
evaluation scope of work, a list of documents consulted, and individuals and agencies contacted. 

The evaluation team will debrief Director, Deputy Director, ARD/Chief, PPD/Chief in the 
beginning and at the end of the evaluation. 
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Duration 

Team Planning Meeting: 2 days 

Office work (study of documents and meetings 
with USAID, ADB/N, ACAP and DCS/Butwal): 10 days 

Field trip to Purang, Mustang, Sikles and Kaski Districts: 
Kathmandu to Pokhara - Air 1 day 
Pokhara to Jomisom - Air 1 day 
Jonisom to Purang - Trek 1 day 
Work at Purang 2 days 
Purang to Joinsoni - Trek 1 day 
Joinsoni to Pokhara - Air 1 day 
Work at Pokhara (ACAP & ADB/N) 1 day 

Pokhara to Phedi to Sikles - Taxi & Trek 2 days 
Work at Sikles 3 days 
Sikles to Pokhara - Trek & Taxi 2 days 
Pokhara to Kathmandu - Air 1 day 

Office work to compile the field report of Purang 
and Sikles Purang and Sikles 5 days 

Field Trip to Seemna, Rukum District 
Kathmandu to Nepaigunj - Air 1 day 
Nepalgunj to Chaurjhari - Air 1 day 
Chaurjhari to Seema - Trek 4 days 
Work at Seemna 2 days 
Seema to Libang - Vehicle 3 days 
Libang to Ghorahi - Vehicle 1 day 
Ghorahi to Butwal/Bhairahawa - Vehicle I day 
Meet DCS, the manufacturer 1 day 
Butwal/Bhairahawa to Kathmandu - Vehicle/Air 1 day 

Report writing and debriefing 7 days 

Total work clays 54 days 

PREP Evaluation 

/
 



9 	 Annex E 

Illustrative Budget only for the Contractor
 

Contractor
 

Professional Fee
 

One Local sociologist 54 working days @ $120 per day $ 6,480
 

Perdiem for the contractor
 

28 days @ $ 22 (other locations) $ 616
 

Travelling & Transportation for two persons
 

4 days @ $ 75 (Pokhara) $ 300
 

Air freight and porter $ 300
 

Contingencies $ 300
 

Total 	 $ 7,996
 
Say $ 8,000
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List of Persons Met 

S.No. Name Position Office Place 

1. Mr. Akalman Nakanni General Manager KMI Kathmandu 
2. Mr. Bikas Pandey Prog. Manager ITDG Kathmandu 
3 Mr. Chandra Gurung Executive Sec. ACAP Kathmandu 
4. Mr. Punya P. Lamsal Chief, Loan ADB/N Kathmandu 
5. Mr. Shreedhar Devkota General Manager BYS Kathmandu 
6. Mr. Shyam Raj Prdhanag General Manager NYS Kathmandu 
7. Mr. Kul P. Lamichane Teacher Purang Ranipauwa 
8. Mr. Tsering Dhawa Advisor, NPDC Purang Ranipauwa 
9. Mr. Bishnu Hirachan Ex-District Chainan Jonlsom Jomsom 
10. Mr. Chandra K. Shahi Manager ADB/N Jonsom 
11. Ms. Puma Shrestha Women Dev Off MLD Jonsom 
12. Mr. Bidur K. C. Account Officer ACAP Sikles 
13. Ms. Bina Guning Women Develop. Asst. ACAP Sikles 
14. Mr. Deepak Panthi Overseer ACAP Sikles 
15. Mr. Nilam Guning Conservation. Ed. ACAP Sikles 
16. Mr. Prem B. Gurung AHW Health post Sikles 
17. Mr. Rajendra Joshi Admin Assit ACAP Sikles 
18. Ms. Sita Dhungana Ag. Extenst ACAP Sikles 
19. Mr. Megha Raj Gautam Head Master Shool Seema 
20. Mr. Siddhartha Bajracharya Director ACAP Pokhara 
21. Mr. Shanker Vaidya Alt. Energy Officer ACAP Pokhara 
22. Mr. Dewan Singh Thapa General Manager Thapa Eng. Butwal 
23. Mr. lain Gordon Director DCS Butwal 
24. Mr. Ranjendra Limbu In-charge(Micro) DCS Butwal 
25. Mr. Shiva Adhikari General Manager NMSS Butwal 
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