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Abstract 
The major thrust of this study is to depict the socio-economic impact of Micro Hydro Project (MHP) in 

and around the project area, Roshi Rural Municipality ward no 11 (Bhimkhori) of Kavrepalanchowk 

district, Bagmati Province, Nepal. The study attempts to appraise the importance of electricity in the 

development of the area. This research, however, focus on the significance of the micro hydropower 

project in local community in context of Nepal. The present study attempts to bring several aspects of 

the micro hydropower projects into limelight and analysis the significance of its impacts in the 

benefitted community (BC) (138 households) of Karamdanda Micro Hydro Power Project (16KW) at 

Bhimkhori, Kavrepalanchowk. This study is based on the primary data collected during the spot 

checking of the MHP. Direct interview with the benefitted household members, focus group 

discussion, and field survey during this study found that there are considerable changes in the living 

standards of the local people after the intervention of MHP.  
The BC has received various benefits from S/MHP benefit augmentation plans, as they are trained for 

goat rearing, off-seasonal cash crop production and similarly collection of fire wood, fodders, has been 

decreased which has helped in conserving the forest area. Cent percent respondents reported that the 

education status of the student has been increased with availability of electric light during the nights. 

The water diverted for MHP is used for irrigation which had increased the crop production. Small 

cottage industries are being increased and benefitted and the older migration trend has declined to null. 

85 percent and more, respondents reported positive sociocultural changes in society. The training 

during the construction and operation of this project has been transferred to local people for the regular 

and smooth operation of the S/MHP, which has also uplifted the technical knowhow of the local 

community. During the construction phase there were some short-term losses to the local people but 

the project has brought markedly positive impacts in the community. 
 

Keywords: Micro hydro project, hydro-electricity, socio-environment impact, benefitted community, 

augment 

 

Introduction 

Nepal has perennial water resource from more than 6000 river and rivulets, flowing from 

mountains for Nepal, to the Terai plain in the west which has the theoretical potential of 

83000 MW (42,750 MW economically feasible) and can harness up to 11300 MW (Shrestha 

HM, 1966) but only tiny fraction been harnessed so far. Electricity has not been availed to 

every population of Nepal and current demand of electricity in the country is much more 

than available generation and supply. It is estimated that 2.27% of the world’s total 

hydropower potential is in Nepal (NPC-2002-07).  

By the end of fiscal year (FY-2009/2010, only 716 MW (including 53 MW from thermal 

plants) of electricity has been generated in Nepal and 44% of population live without 

electricity (MOF, 2010; WECS, 2010; Wegstein 2010). Nepal has a very low electricity 

consumption rate averaging 87 kWh/year-person (NEA, 2008). During 2010, total annual 

energy was 4367.13 GWh, in Nepal which has reached to 6,012 GWh, with approximately 

1100 MW of plant capacity in Jul 2020, compared with 4,738 GWh in the previous year. 

(NEA, 2020). The present scenario of energy use consists of 78% fuel wood, 9% petroleum 

and less than 2% electricity that must be reversed with increased electricity production. The 

present capacity available is 598 MW in wet and 360 MW in dry season. The prevailing 

energy crisis must be minimized. The slow growth is partially attributed to shortages in the 

supply of electricity for both traditional and modern industries. 
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This situation has been changing, as it recorded about 6% 

growth in 2013 and about 7.3% growth on average from 

2016 to 2018, after a significant slowdown in 2014 and 

2015 mainly resulting from the impacts of the earthquake. 
Specifically, contribution from both the agricultural and 

industrial sectors to the gross domestic product (GDP) has 

decreased in the past 2 decades. While the relative 

contribution from the agricultural and industrial sectors 

declined, the services sector has grown and currently 

accounts for the largest share of Nepal’s economy. In 2017, 

services accounted for 51.6% of GDP, followed by 

agriculture (26.2%) and industry (13.4%). (ADB South Asia 

Working Paper Series No. 7, Hydropower Development and 

Economic growth in Nepal no. 70, June 2020). Energy is the 

back bone of national development and in today’s context 

development of alternative energy is the most because the 

traditional sources of energy like petroleum products and 

coal are declining day by day. Hydroelectricity is the 

cleanest form of energy for the country like Nepal it is the 

easier, available and we have enough of resources. The first 

Hydropower in Nepal is inaugurated a century ago in 1911 

AD which had the total generation capacity of 550 KW. 

Though, Nepal is a pioneer country in the Asian continent to 

develop hydropower, we still lack proper development of 

mega projects. Hence, we can acclaim that the mini/micro-

hydropower sector in Nepal has a long history.  

The formal use of electricity in industry in Nepal was 

initiated only during the decade of 1946 in Nepal with the 

establishment of Ragupati Jute Mills in eastern sector of 

Nepal. Swiss Association for Technical Assistance (SATA) 

in cooperation with Nepal Industrial Development 

Corporation (NIDC) establish a manufacturing company, 

Balaju Yantra Shala after the inaugurations Balaju Industrial 

Estate in financial support from the US government in 

Kathmandu in 1960. United Missions to Nepal (UMN) 

initiated supports for establishment of institutions that 

support technology development in Nepal. There were some 

private workshops based on indigenous knowledge and 

practices established in Kathmandu and in Butwal primarily 

to produce and install small water mills, widely known as 

“Turbine Mill” during the 1970 s. The water Mills were 

used extensively for processing of agricultural products 

utilizing direct mechanical power. Addition of generators 

became popular at the later stage for the electrification of 

the area in the vicinity (AEPC, 2013) [2].  

Electric power supply is an essential contributor to 

development in the context of the world today. 95 percent of 

Nepal Population has access to electricity from various 

sources including national grid and renewable energy 

sources but most of the population uses it for lightening 

purpose only and for other domestic purpose they still rely 

on traditional sources. Micro-hydro is one of the major and 

effective renewable energy sources to electrify rural 

communities. It is an off grid isolated power system aimed 

at electrifying limited area in the rural setting. Often such 

schemes are owned by local community, they are also 

responsible for installation and management. Micro hydro is 

generally installed in rural area where extension of national 

grid is not possible within 5 years at the time of installation. 

The term mini grid has been adopted instead of micro hydro 

with an objective of broadening the scope of technologies 

and means of electrification. Mini grid is seen as pre grid 

electrification in the area. It can be connected directly to the 

national grid as and when the national grid is extended to 

the area. While the first use of hydro power in Nepal was in 

the form of traditional water mills to process agricultural 

products, it wasn’t until 1980s that electricity was generated 

from small water sources. In recognition of its potential as 

an alternative means of providing electricity to rural areas, 

national policies were enacted to support mini-grid by the 

government during 1990s (AEPC/ESAP, 2010) [2]. 

Micro- hydro is an indigenous and source of energy for 

which the potential exists in the almost the Hindu –Kush 

Himalayan Region which includes Afghanistan, Bhutan, 

China, Myanmar, Nepal and Pakistan. Micro- Hydro is 

generally is define as decentralized small scale water power 

plant less than 100 kw for the power generation up to 100 

kw MHPP (Micro Hydro Power Project) have gained 

enormous popularity in developing countries as it is cost 

effective and have law impact technique for power 

generation that provides a potential solution for ruler 

electrification in Nepal. Out of 1300064 kw micro hydro 

project electricity generated during 1962 to 2005 the total of 

11742 kw electricity has generated during 2006 to 2011 

(AEPC 2011) [2].  

  

Problem of Statement 

Nepal is facing energy crisis as the nation’s energy 

consumption exceeds its production rate. The World Bank 

conducted study report “Power and People: The Benefits of 

Renewable Energy in Nepal” showed that due to low 

economic status and the difficult terrain with sparsely 

populated scattered settlements in Nepal, the country is 

having great difficulties in distributing electricity from the 

national grid to its entire population. To overcome these 

difficulties, a decentralized electricity service is used 

throughout the rural area while constructing larger power 

plants to support the national grid. Alternative Energy 

Promotion Centre (AEPC) is promoting rural electrification 

and aims to electrify rural households and support income 

generating activities in these communities. (Banerjee 2011) 
[5].  

Micro-hydropower project is the cost effective and feasible 

practice in the rural areas. Although it is cost effective, 

feasible and the installment cost is lower, it is not 

succeeding in satisfactory way. Electricity, the most 

efficient and cleanest form of modern energy and Energy is 

a critical component of economic development. An efficient 

provision of electricity can improve the socio-economic 

condition and technological aspect of the nation that 

ultimately improves the living standard of the people 

(Kanagawa and Nakata, 2008; Sihag et al., 2004) [51]. 

However, more than billions of people in the world, still 

lack access to clean energy, electricity and rely on 

traditional biomass sources such as firewood, agricultural 

residues, charcoal, and animal dung for cooking, heating 

and lighting (IEA, 2002; WDR, 2010) [54, 55]. Using these 

insufficient technologies, basic energy needs can hardly be 

met and contributes to maintaining the cycle of poverty in 

developing countries (IEA, 2002; Peters et al., 2009) [31]. 

Limited domestic market is one of the major hurdles in 

mega hydropower development in Nepal. This may be 

attributed to the small size of the country and low level of 

industrialization. Nepal has not been yet able to export 

hydropower to neighboring markets i.e., India, Bangladesh 

and Tibet Autonomous Region of China due to expensive 

nature of Hydroelectricity production and challenges in 

transborder distribution system. The rugged and harsh 

http://www.civilengineeringjournals.com/ijhce


International Journal of Hydropower and Civil Engineering http://www.civilengineeringjournals.com/ijhce 

~ 3 ~ 

topography of the country, lack of proper infrastructure, 

lack of expert consultants, dependency on foreign 

equipment and construction materials have also offered a 

challenge in large scale hydropower developments in Nepal. 

Various types of risks and hurdles are involved in the 

implementation of hydropower projects, such as financial, 

legal, political, natural calamities, and so on. Since there is 

no clear policy on what types of risks shall be borne by 

private sector and what types of risks shall be borne by 

government sector, it is difficult to reach an agreement with 

the private investors. There is a need of improve energy 

efficiency by taking positive action regarding subsidy and 

tariffs.  

Dependency on foreign assistance in hydro-electricity sector 

has resulted in heavy debt and debt service burden, which 

may eventually push the country into debt trap. A day may 

come when Nepal may have to receive new loan for the 

repayment of interest and principal of past loan (Bhattarai, 

2015) [57]. The problems are solving by gathering the 

answering of question below. 

 What are socio-economic characteristics of people by 

Small/Micro hydro power project (S/MHPP)?  

 What types of attitudes of local people affected by 

Small/Micro Hydro power in the community?  

 What is the impact of S/MHPP in the daily life of local 

people? 

 

Objectives 

The general objective of the study is to assess the socio-

economic environment impact of Small/Micro hydro 

project. In addition, the objective is to evaluate the 

expectation and perception to the project before and after 

implementation.  

 To describe the socio-economic characteristics of 

people by Small/Micro hydro power project.  

 To find out the attitude of local people affected by 

Small/Micro Hydro power projects in the community.  

 To study the impact of S/MHPP in the daily life of local 

people  

 

Review of Literature  
There are different scholar’s reports and academician who 

contributed to the literatures on power development. The 

relevant studies report on S/MHPP have been reviewed in 

this study. Of several literatures about S/MHP of Nepal, 

only some of them, which are relevant to the study, have 

been focused in detail.  

Hydropower is a sustainable and renewable form of energy 

produced solely by transforming the energy stored in water. 

Hydropower is a very old achievement of the human being. 

With a very long history, hydropower has been recognized 

and used as waterwheel and mills, hydraulic power pipes 

and compressed air hydro till today. In 1870 the first 

hydropower plants used for electricity production was 

installed in Crag side, Rothbury, England. But the 

breakthrough did not come until 12 years later when the 

turbine was connected to the generator. The use of 

hydropower for making electricity proved to be much more 

stable than other ways of producing electricity at the time. 

This resulted in an increase of the installation of small- and 

middle-sized hydropower plants. By 2008 the installed 

capacity from hydropower in the world contributed with 

16% of the total electricity production (Kumar et al., 2012).  

Hydro power is the generation of electrical energy by 

harnessing water’s kinetic energy created by gravity. Hydro 

power is centered on the efficiency of the water's kinetic 

energy converting to electrical energy. In hydro power, the 

kinetic energy of the water depends on two aspects, head 

and flow. The head of a site is the vertical distance from the 

source, the surface, to the point of the water’s outflow23. 

When evaluating a potential site, head is usually measured 

in feet, meters, or units of pressure. Head also is a function 

of the characteristics of the channel or pipe through which it 

flows (Eere, 2007) [49]. The flow of the site is a volume of 

fluid that passes through a given area per unit of time 

(Micro-hydro power, 1989). The flowing water moves 

through the system and pushes the turbine to make it spin. 

The spinning of the turbine is turned into electricity by 

means of a generator. The electrical energy created is 

usually stored in a battery which can then power electrical 

objects in house, such as appliances and lights. When 

looking at the full process of micro hydro power and the 

transference of energy from one form to another, one must 

also take into account that there are no toxic emissions 

because micro hydro is a very environmentally friendly 

source of power.  

As with any other type of renewable energy source, there 

are many types of hydro power. This includes 

impoundment, diversion, and pumped storage. 

Impoundment describes a certain hydro facility where a dam 

is used to store water. The water is used to run the turbine to 

create the electrical energy. These are the most widely 

recognized styles although they are actually not very 

common and are quite infeasible for most residential areas 

due to their costs and complexities. Diversion is almost the 

same except it channels a portion of the river through a 

canal or penstock. Diversion is also called a “run-off-river” 

in some cases. Pumped storage, another type of micro hydro 

utility, needs its own facility. In pumped storage, water is 

pumped from a lower reservoir to an upper reservoir. When 

water is released from the top, energy is created. Of these 

methods, diversion is mostly used in real-world examples 

(Answers.com, 2007) [32]. There are many sizes of hydro 

power that have been used in the past. Large hydropower, as 

defined by the United States Department of Energy, has 

capacities greater than 30 megawatts (MW). Small 

hydropower, the medium segment of hydro power usage, 

describes capacities between 1 and 30 MW. Table 5 outlines 

the categories used to define the power output from 

hydropower. Micro hydro power is more appropriate for the 

residential use. One hundred Kilowatts of power is 

sufficient for a residential household, anything greater 

would be simply wasteful according to the Classification of 

hydropower by size (Micro Hydro Systems, 2007; Fraenkel 

P.O.) [23, 49]. 

Micro-hydropower sector in Nepal has a long history dating 

back to the 1960s. The private sector companies, mainly the 

manufacturers, started providing services since 1970s. 

Electricity generation from micro-hydropower started after 

1980s and was add-on activity at that period. Around 1990s 

micro-hydropower started getting recognized as a means of 

providing electricity in rural areas. Initial micro-hydro 

schemes were primarily addressing the need of processing, 

agricultural products and subsequently rural communities 

installed a large number of turbine mills. (AEPC/ESCAP, 

2008) [8]. 

 

http://www.civilengineeringjournals.com/ijhce


International Journal of Hydropower and Civil Engineering http://www.civilengineeringjournals.com/ijhce 

~ 4 ~ 

Nepal Electricity Authority-(2005/2006), had hoped 

together momentum for economic growth and move towards 

the process of development. The rebuilding of the economy 

and the nation as a whole is about to begin. NEA now have 

to play a bigger and more constructive role than ever to 

support the energy needs that propel the rebuilding process 

of the economy. In order to meet the energy demands, NEA 

continue to encourage private developers to add generation 

capacity to the power system. And a connection agreement 

has been developed and implemented for facilitating the 

interconnection of Privately Invested Projects with the NEA 

power system.  

ʹCommunity Electrificationʹ as a part of the government 

policy to promote community participation in rural 

electrification, the business group carried out community-

based electrification in various parts of the country and 

handed over the facilities to the community for the operation 

(NEA, 2013) [28]. The government provided 90% of the 

capital cost of electrification, and remaining 10% of the 

capital cost was borne by the community. NEA is 

responsible for maintenance of HT line where as 

communities/users’ group is responsible for maintenance of 

LV distribution system. The public response to this initiative 

of NEA has been overwhelming. Altogether, about 73000 

households have been provided with electricity by the end 

of FY 2012/13 through 94 community groups.  

Kafle- (2005) [15], in his article-"Hydropower for 

Sustainable Development of Nepal" in Vidyut Bulletin, 

argued that hydropower has contributed for poverty 

reduction and economic growth, shown in developing 

countries. Though, the regional development and expansion 

of industries encourages even to the undeveloped countries 

for prioritizing hydropower development. Economic and 

social development and environmental protection are 

interdependent and mutually reinforcing pillars for 

sustainable development. The multiple use benefits of 

hydropower reliability and quality of fresh energy supply 

caters to a fundamental sustainability goal of poverty 

alleviation. In social aspects the development of 

hydropower enables to make easy access of electricity to all 

over the country with significant impact to reduce poverty 

and enhance the quality of life in the communities. Asses of 

electricity in the affordable price promotes new economic 

activities, empowers women by reducing their domestic 

work and repetitive chores as fire wood collection, improves 

health and education services, and provides a cleaner and 

healthier domestic environment.  

Singh (2011) [5], analyzed the income and employment 

generation by the project in Project area of mini- hydro 

power project. The study has analyzed problem associated 

with the project. The study has concluded the project helps 

to raise income level of local people by establishment of 

new business and it drastically grounded the expenditure of 

people on the traditional energy. The health condition of 

people sufficiently increased and people has access to the 

modem medical equipment due to electricity preservation of 

the forest increases sufficiently due to the reduction of 

dependency of people on the firewood. The educational 

status of the student is uplifted by using evening time for 

study due to electricity.  

Regmi (2012) [34], analyzed the present condition of 

Nepalese energy system. The summary conclusions of her 

finding are there should be need of proper utilization of 

natural resources like water to achieve the goal of 

development. By proper harvesting of rest water resource by 

generating aptly trained man power and investment on water 

resources dependency on foreign country could be vanished. 

One of the alternative ways to increase the energy power not 

only by the formation of new hydro projects but also 

maintaining and optimizing the existing hydropower plants, 

which may become panacea to control the wave of problem 

and has been grossly overlooked for these reasons. The 

development of hydropower in Nepal has always been 

dictated by many constraints and conditions. Projects are 

selected by planning procedure which is deliberately 

designed to produce a ‘no option’ situation in decision 

making. It is too late to understand the government that 

private sector is not capable to develop sufficient 

hydropower projects to satisfy the demand, so, public sector 

must play a sustainable role for important of hydropower 

project.  

Micro -hydro project is very necessary for rural area. Most 

of these studies try to analysis the problem prospects, 

economical evaluation and technical assistance of MHP. 

Some limited study has analyzed the impact of the MHP to 

assess education, health, information of people lives in the 

rural area.  

 

Methods 

The Qualitative approach has used to descriptive analytical 

for the data taken from the study is focused on socio-

economic impact of micro hydro project, case and compared 

the situation with before and after implement of the Project. 

On the other hand, exploratory research design was 

conducted for the positive or negative impacts of the 

Project. Literature review were carried out with the related 

research in hydropower developments, environmental 

assessments of hydropower projects and extensive field 

survey was carried out.  

The research paper was analyzed acquired given data on 

quality basis making extensive experience and an idea was 

placed on drawing conclusions. The paper has to collect the 

information required for the study and informed the 

community stake holders, Local elected bodies, Community 

households, Teachers, social workers and representatives of 

non-governmental organizations. The qualitative data is 

most important for descriptive type of analysis. This study 

has explored the various elements of socio-economic and 

cultural characteristic of the S/MHPP direct as well as 

indirect in study areas. The data was also collected from the 

representatives of the statistics department. During the 

present study has used second source locally published and 

unpublished literature, NEA’s report of information, various 

newspaper compositions, reports were collected. The Data 

Collection Methods, Semi-Structured Interview, 

Observation, Key Informant Interview, Focus group 

discussion, Group interview and Case Study.  

 

Discussion and Analysis  
Karamdanda Small Hydropower Project lies on the Vyakure 

khola, a feeder river of Roshi Khola of Kavrepalanchok 

district. The project area is at a distance of 78 km from 

Kathmandu. The proposed scheme is located at 700m amsl 

in Roshi Rural Municipality ward no 11 (Bhimkhori) of 

Kavrepalanchok district, Bagmati Province Nepal. It is 

located at 27020’ to 27085’ North and 85024’ to 85049’ East. 

Total population of the ward of the project area is 4382 and 

http://www.civilengineeringjournals.com/ijhce
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the total benefitted household is 162HH. (Roshi Rural 

Municipality Profile, 2019) [48]. 

  

Socio-economic impacts change in living standard 

Modern development facilities and equipment affect human 

lifestyle and their living standards. The research was 

conducted in 138 households which is the whole number or 

universe and more than 30% of it (45 households) are taken 

as total sample for this study. The following table depicts 

the average status of living standard after implementation of 

this project. After the project implementation, the villagers 

have improved their livelihood and are enjoying the facility 

of electricity. Students and children are able to study till late 

hours. This shows that, if such Projects are applied in rural 

areas with sufficient source of water resource positive 

impact can be noticed on their livelihoods. In the project 

site, out of total 45 respondents, 40 of the respondents 

reported that their family income has increased due to 

electricity facility. The provision of electric light permitted 

them to spend more time tending livestock, resulting in 

increased dairy production and further positive effects on 

incomes. As a result, the community’s vulnerability has 

been reduced leading to their well-being.  

 

Increment of Agriculture Products  

Nepal as an agricultural country, most of the people (80%) 

depend on agricultural activities for their sustainability and 

almost are limited to sustenance farming only. WFO, FAO 

reports which depicts the food deficit in different part of the 

country, despite of such a dependency on avicultural works. 

In project site, till the study date, the very small size of the 

population is able to meet their annual food requirement. 

The study reflects that 93% of the respondents are sufficed 

with Crop and Livestock yield. The canal established for 

operating the mill, which was later used for irrigation has 

increased vegetable production, especially, garlic and 

boosted local people’s income through increased production 

and sales of cash crops. Compared to entire National’s 

context, the project site is in far better position regarding the 

food security. In the past, before the project, their 

production was unable to meet their annual food demand 

and lacked irrigation system. But after this Project, there is 

regular supply of water in the crop fields with systematized 

irrigation system. Production of crops hence increased in the 

area and most of the residents of this project site can now 

easily meet their annual food demand. With the project 

interventions, the local people’s living standards has been 

increased and their production has surplus the annual food 

demand.  

 

Irrigation Facility  

Without the facility of good irrigation system, we cannot 

envisage the better outcome from the farming. This study 

area is basically located in hilly region. During the visit, 

98% respondents admire that the irrigation status was 

regular after the project implementation. After the 

intervention of this project, most of the farmers are 

entertaining good irrigation facilities in their farms which 

was a mere dream for the poor farmers. It can be seen that 

all of the respondents positively answered regarding the 

regularity of the irrigation status. In the past, the canal that 

supply water in the fields was with improper maintenance 

and used to regular collapsing of walls making irrigation 

system more problematic than beneficial to the local 

community, but after the project was established, regular 

water supply became boon, as the discharge from the 

tailrace is being used for irrigation as an end use. 

  

Status of Forest  
Regarding the status of forest in the project areas, the status 

of forest has improved after the implementation of the 

project. The people’s dependency towards kerosene and 

plant resins as a fuel source to light their homes had 

drastically declined as there is a regular supply of electricity 

to the benefitted homes. The reasons behind deforestation in 

the village was dependency of local people on forest 

resources for fodders and firewood. A fraction of people 

also uses Kerosene as a cleaner source in place of firewood 

while most of them use for Lightening purpose. The 

availability of cleaner electric energy from the project 

reduced the purchase of kerosene as a domestic fuel and 

also decreased deforestation. Lack of awareness and regular 

domestic necessity was crucial causes for deforestation. It 

was found out that, after the implementation of project, 

people have more leisure time and they have formulated 

forest user’s committees and groups which are now 

preserving their forest as they are now aware that forest is 

the sources of water for the Project and without project, the 

life in future is not acceptable.  

 

Direct Impact Areas  
The Project may have both positive and negative impact on 

human health. It was observed that the attitude of 

respondent by the project toward human health is very 

positive. It was observed that common health problems had 

been decreased and the health status of the locals have 

improved mostly the cases of ARI (Acute respiratory tract 

infection) and Asthma cases have been markedly reduced. 

The Benefitted Community (BC) reported that the electricity 

had given them positive effect as there were less chances of 

getting ill and the preserved forest had maintained a greener 

and healthier environment which has boosted their mental 

health as well.  

 

Drinking Water  
In any project construction and implementation activities, an 

inevitable effect is the pressure on existing resources. 

During the construction of the Project, the related activities 

affected on sources of drinking water as most of the people 

were using water sources from the same river. For a period 

of time during the construction of the project there were 

partial lack of potable water supply, but later after project 

completion the source is much improved and are able to use 

it more safely.  

 

Changing Pattern of Education  
Local People living in and around the area of Project site 

were using kerosene for lighting their homes and the 

students were also using the very same lights for study 

purpose. Ever since this project was launched, they are avail 

with the electric supply to their homes that can be used for 

almost all domestic purposes like cooking, dressing and 

lighting homes. The availability of electricity has become as 

an inspiration for children to labor harder and to attend the 

school regularly. Ultimately, school drop outs have been 

greatly decreased in the project area which signs an 

improvement in education level. Students along with parents 

are happy with this improvement.  

http://www.civilengineeringjournals.com/ijhce
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Environmental Degradation from project  

Indoor Air Pollution is one of the major problems in the 

rural setting with fuel wood as the major source of energy. 

This study has tried to focus on the environmental aspects 

after the project implementation around the Project site. It 

was found that due to regular supply of electricity the BC 

were able to manage their time saved for firewood 

collection which is now utilized for cleaning the 

surrounding of their house and afforestation had been 

increased. 

 

Diversification  
Electricity is being used for different purposes besides 

lighting their homes at night. During the day time, the 

electricity is used for different income generating activities 

like rice huller, water power operated mills, oil-expeller, etc. 

Similarly, the water from the tailrace of the project has been 

used for the irrigation purpose which had helped the local 

farmers to grow more crops. Agricultural production and 

kitchen farming had increased and people are growing the 

vegetables in their kitchen garden. 

 

Irrigation  

The most efficient and effective use of water from tailrace 

of the project is in the irrigation system before the project 

the major problems for the locals was irrigation. They never 

had a proper means to irrigate their lands. They had to rely 

on rain for the seasonal crop plantation, but after the project 

implementation, the water was diverted towards the power 

house which is near to the settlements and their croplands. A 

canal was constructed which is able to supply water to the 

fields from the tailrace of the project. The earlier canal used 

for irrigation was seasonal and was always vulnerable to 

natural disasters like floods and landslide and was 

problematic. But after the project, the concrete canal built 

from the income generated from project is permanent and 

reliable. The locals are very happy with regular irrigation 

service and the local crop's production has increased 

significantly and have also started vegetable farming which 

has become the main source of income. 

  

Agricultural Production  

In the past, food grains production hardly used to meet the 

need of food demand for 6 months to 9 months according to 

the quantity of land but after the possibility of regular water 

supply, the productivity of the land has increased and they 

produced more than what they used to produce in the past. 

Most of the respondent reported that they have sufficient 

food for the whole year. Farmers of the study area are very 

happy today as they are able to meet their annual food 

demand due to the project’s irrigation system.  

 

Industrial Development  
Availability of electricity in the area have increased the 

establishment of small-scale industry in the project area. 

Locals had to walk around 2 hours to get the facilities like 

rice huller, oil expeller, saw mills etc. or they had to depend 

on their local source like hand powered equipment and stone 

mills (dhiki and janto). The point to be noted is that they had 

to invest lots of time for entertaining such facilities which is 

now totally reduced to zero. The study shows that the people 

of project site has established and running Argo mills, saw 

mills and other small-scale industry necessary in the daily 

life of the locals. They are using electric energy in their 

every daily household chore. It is also found that women 

can give their time to another productive work and children 

for their education. It is also generating employment 

opportunities to the local people.  

 

Gender Equality and education opportunity 

There is a huge gap in between boys and girl’s education in 

Nepal and in the study area too, a clear gap is seen. In most 

of families, young girl children are busy supporting their 

mothers in household chores, and were not enrolled in the 

school. After the project, mothers’ household chores have 

decreased as the intensity of their needs to go to forest for 

firewood and fodders collection has been minimized. 

Awareness has been increased in the village and the 

villagers that there should be equal opportunity for both girl 

and boy to get education. The girl children are being sent to 

school in the recent years, which is a symptom of boosted 

gender equity in the village. It was found that none of them 

reported that there is gender inequality in school going 

children. All 45(100%) reported that there is gender equality 

in school going children. All respondents reported that they 

all are sending their daughters to the school. The study 

showed that the number of girls is higher than boys in 

school. This also proves that there is gender equality in 

school going children. Similarly, women participation in 

social activities has also increased. 

 

Development of Leadership in Women  

Obviously, women leadership is as equally necessary for the 

development of the nation. In the Project site, it was found 

that most of the women groups are aware on leadership 

development. They are aware on their rights. It is found that 

they have formed different groups in their village including 

the Community Forest Users Group. This forest users' group 

is functioning very smoothly and actively in other 

development activities in the society as well. The women 

are asked for participation in the development of leadership, 

awareness and skill training (agricultural, industrial and 

business) activities. Their attitude towards their own identity 

has been changed, there were few women participation in 

the local functional group in the past but after the Project, 

the increased awareness made compete to participate in any 

functional. According to Kainla Lama (local people), 

women formed a group with women of, Roshi Rural 

Municipality ward no 11 (Bhimkhori). This group of women is 

working sincerely and actively with full of effort and 

enthusiasm in local development. According to him, 

women’s group (Community Forest user group) got first 

award from District Forest Office, Kavre. This group has 

become a model group in the district active participation 

which shows positive views on development and leadership.  

 
Effect in Society and Culture: Intervention of any new 

thing affects directly and indirectly at different sectors. In 

our country, electricity is the modern technology though it 

was first initiated in 1911 AD with 500 kW Pharping HP. 

There is no doubt that such Project brings positive change in 

overall sectors of the society. Most of the respondents, 85% 

of the sample population reported that there is positive 

effect while only 2 of them said there is no effect of the 

Project in the village. That means, after the Project 

implementation, an appreciable positive change among the 

villagers in different perspectives like their way of thinking, 

their living style, culture, market, inherent skills etc. has 
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been observed. Therefore, the questions were asked with 

these 43 respondents regarding the factors that were affected 

by the project.  

 

Effect on Health and Sanitation  
Development of new technology has multi-dimensional 

effects on the society in particular and on the nation in 

general. Villagers of the study area realized that their level 

of awareness has been increased after MHP. According to 

Karma Lama, the status of sanitation was not good in the 

past. Now the villagers have become very conscious 

towards sanitation. In the early days, they didn’t have toilets 

nearby their homes. They defecate openly in the nearby 

bush fields which was the main cause of diseases like fever, 

cholera, typhoid, etc. but today, the study showed that there 

is a great deal of improvement in terms of sanitation in the 

village. Numbers of Latrines 4% use Waste disposal Pit 

35% use Permanent Toilets and 61% use Pit Latrine People 

are now conscious of their health and sanitation. 

Construction of permanent toilets has brought a massive 

change in controlling several diseases. The villagers 

improved their habit and started to use toilet. More, the 

number of toilets more the quality in sanitation in addition, 

functional groups are organizing the village cleaning event 

to make village neat and clean today.  

 

Case Study  
Case study is a research strategy which focuses on a single 

organization, institutions, event, decision, policy or group 

(Doing Social Research-1999). Some Ghattas are directly 

affected by the Karamdanda Small Hydropower Project. In 

this study I have done a case study of a Ghatta. Before the 

project, Ghattas is the only one means of production of 

Ghattas owner's but after the project some people have lost 

their means of production and others are running only four 

month a year. They have not got compensation of Ghatta 

from the project. Ghattas owners argued that after the 

Ghatta collapsed they could not get alternate opportunity of 

employment and they could not invest on any other 

beneficial sectors. After the project some Ghattas were 

totally closed and some are running only four months (July-

October) a year but before the project they could run 

whenever they want. People who could not invest in 

beneficial sectors, they have got negative impact of the 

project. Because, their living standards not improving by the 

project.  

 

Case Study  
Local inhabitant of Roshi Rural Municipality 11 (Bhimkhori), 

Puranagaun village was an uneducated person and was 

running the traditional water mill (Ghatta) before the project 

implementation. Later, the project diverted the flow of water 

and is occupation is endangered because of the scarcity of 

the water down-stream. He now run Ghatta only four 

months (July to October) in a year now a day, when there is 

access of water. He established the Ghatta as a small-scale 

entrepreneurship and was totally dependent on it, as he does 

not pose any cultivatable land. He did not receive 

compensation for the loss of his investment. At this stage, 

with the project, his living standard is not increasing 

compared to the earlier status. Hence, it is envisaged that 

though number of people are benefitted it could not 

compensate loss of common property resources which used 

to be an important part of his livelihood in earlier.  

Impacts of the Small Hydropower Project  

It is known that every hydropower project has positive and 

negative impacts on social, cultural and economic aspects of 

the concerned areas and its surroundings. Environmental 

impacts are limited of small hydropower. Small Projects 

impacted in different aspects of physical, socio-economic 

and cultural aspects of environment and directly or 

indirectly affect the human being in the project sites. Since 

the study is concerned with socioenvironmental impacts of 

the project, following socio-economic impacts have been 

identified and evaluated in this research.  

 

Impact on Employment  

The construction and operation periods of hydropower 

project could not create several employment opportunities 

as, it was constructed on community labor. In this study, it 

is found that local people's primary expectation from the 

project was supply of electricity. The project employed only 

two people as operators for the smooth operation of plant 

locally. It is absolutely positive and direct impact for those 

people as it lifted up their social as well as economic 

wellbeing and grown the living standard. The rest of the 

population were benefitted indirectly with electrical supply 

and irrigation. 

 

Impact on Education  
There are examples of S/MHPP providing support to 

education institutions. Education is a key indicator of human 

development. People without education are alike blind with 

eyes, education opens the broader vision to watch the 

surrounding globally, So, education can be regarded as the 

third eye for human. This S/MHPP had helped two local 

educational institutions supplying computers education 

materials. It is the positive impact of the project to the local 

students as they have an opportunity to be aware with the 

technological education and innovation comfortably.  

 

Impact on Road/Transportation  
Road/transportation is an essential factor of the development 

and this S/MHPP has also made an important contribution in 

local infrastructure development. This project has 

constructed section of roads and contribute in repairing 

various section of roads at Bhimk, Roshi R.M, 11 Bhimkhori 

of Kavrepalanchowk district. The people of Bhimkhori have 

hence got facility of road transportation which is the 

positive impact for the local people.  

 

Impact on Irrigation and Drinking Water  
S/MHPP had also supported the construction and repairing 

the irrigation infrastructure. It had provided the economic 

support for the improvement of irrigation system. After 

improving the irrigation system, it increased the production 

of crops and it helped to uplift farmer lives. This project had 

also helped in construction of drinking water reservoir tank 

for as a result, local houses have got the facilities of safe 

drinking water. It reduced the risk of water borne disease as 

well.  

 

Impact on environment  
It is obvious that during construction and operation of the 

project, natural disasters may induce risk of accidents in the 

project area and Karamdanda S/MHPP hence implemented 

mitigation measures to avoid and reduce the likely 

environmental impact. This project has provided different 
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types of plants saplings to the community forest for 

plantation in the barren land. Above 80 per cent of 

population were dependent to forest for fire-wood and 

fodders. Knowing this subsistence demand on forests, 

deforestation and forest degradation is natural. So, this 

project conducted the number of awareness program about 

conservation of natural resources focusing the local 

community conservation efforts. There is always a risk that, 

the water tunnel may collapse any time and may destroy 

crop fields and settlement land near the tunnels but the 

project was designed with applicable safety standards.  

 

Impact on Health and Sanitation  

This project has also supported for the health services and 

health facilities were subsequently made accessible to the 

local peoples. This project also conducted the different 

awareness program about health and also counseling to the 

local people about the health problems and its treatments. 

As a result of this, more peoples started to visit clinic and 

hospitals instead of consulting with witch-doctor (Lama, 

Dhami, and Jhakri). They are facing the sanitation problems 

due to open defecation and project facilitated them to 

construct and use permanent latrines.  

 

Support to Local Institutions and Organizations  

Religion is a set of beliefs and practices which is based on 

the idea of the socioreligious community so it has vital role 

in the society. Karamdanda S/MHPP has provided economic 

supports for youth clubs, which helps to develop the unity 

working capacity, skill power and social services. It has also 

provided support to Community Forest Groups for building, 

Plantation and conservation awareness programs.  

 

Revenue to Local Government  
Hydropower development can promote local development 

in several ways, both directly and indirectly. Direct benefits 

include employment and availability of electricity which 

leads to indirect benefits of promotion of income generation 

activities, improvement of local infrastructure, enterprise 

and institutional development as well as capacity building of 

local communities. The local self governance regulations 

(1999) complies that the District Development Committee 

(DDC) housing a hydropower project shall receive 10 

percentage of the royalty received by the central 

government from that project. The central government has 

started disbursing royalty to the districts since 2000\01. This 

hydropower project has formulated specific rural 

development packages and supports various activities such 

as health and sanitation, women development, income 

generation programs, forest conservation, rural drinking 

water supply schemes, upgrading school infrastructure, rural 

irrigation systems, temples infrastructure etc. Priority areas 

have been unanimously identified for use of the money 

allocated to wards in education, agriculture, roads, rural 

electrification, health and irrigation as well as drinking 

water and sanitation.  

 

Impact on Income Sources  

Traditional sources of income have improved, people have 

started vegetable farming and increased livestock 

husbandry. The project has provided opportunity to expand 

business and number of hotels is increasing, photo-studio, 

meat shops etc. are opened. The traditional methods for 

carpentering, grinding have been revised and in turn has 

uplifted the rate of doing work, finally increasing the 

income level.  

 

Impact on Agricultural products and its market  

Overall agricultural products have been affected by the 

project, though productions have not increased by 

noticeable amount there is an increase in verities of crops. 

Irrigation systems are upgraded and most of the paddy and 

maize production land are now being used for vegetable 

production. In aggregate, agriculture is positively affected 

due to the project. The market price of local productions has 

increased from 50 to 100 percent as the local products like 

Ghee, Vegetables, Meat items and other food item have 

found better market and better price. Likewise, wage rate of 

labors has increased. In the conclusion, market prices of 

commodities and wage have been increased.  

 

Impact on Land Holding  

The project has not used private land and as far as possible 

public land was used. But due to development of projects 

and facilities received in the area the inward trend of 

migration raised land price. So, some of the people have 

sold cultivatable land and received the price of land though 

they won’t get crops production in future years they are 

benefitted with the increased rate of land. Money received 

from the selling were spent for the household purpose like 

marriage, for repayment of debt etc. and some families have 

also invested on business and purchasing more land away 

from the area.  

 

Impact on Energy to Local Peoples  
Nepal is heavily dependent on indigenous resources as fuel 

wood, agriculture wastes, animal wastes, imported 

petroleum products etc. for daily energy consumption. But 

this share is in decreasing trend. The energy consuming 

sectors also have been defined as per the economic sector of 

the country. They are residential, commercial, 

transportation, industrial and agricultural sectors. The 

residential sector consumes almost 90% and the industrial 

sector share of consumption about 3.5% of the total energy 

consumption in Nepal (WECS 2004\05). In the study 

population electricity consumption is almost for the 

residential sectors. People, who have access to electricity; it 

is becoming the basic needs for their daily household 

purpose and it is changing their life styles. It has been easier 

to study for children and others to works at late evening. 

Electricity has help to conserve the forest, control soil 

erosion process that aggravates the flood and land slide 

hazard. Electricity is one of the major sources of energy 

playing a vital role to reduce pressure on indigenous 

resources and human induced natural hazards. Easy access 

to electricity can create the conditions for involving people 

in other development activities. Per capita electricity 

consumption is also a measure of general well-being.  

 

Impact on Skill Development  

People of the local areas were involved with interest and 

enthusiasm in the project construction and it helped them to 

develop technical skills of construction methods. Some 

youths had explored their skills such as civil works, 

welding, metal works, panting, electric wiring etc. 

Similarly, construction workers acquire valuable skills while 

working for the hydropower project. Project also trained the 

local people about various sectors of maintaining the plant. 
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The project has also provided various skill development 

vocational training like plumbing, wiring, masonry, 

scaffolding, basic carpentry etc.  

 

Conclusion  
This study reviewed the current nature, trends and 

magnitude of loss and benefits from hydropower 

development in Nepal. The development of hydropower has 

led in indirect development of markets, enterprise, 

institutions and local community. This study has included 

the impacts on irrigation system, rural electrification, 

existing water uses in the dewatered zone and increased 

royalty at local level. This study conducted house-holds 

survey, key informant interview, observation and case study 

with the objectives of describing the socio-economic base 

line characteristic of people at the project site, to find out 

the perception or attitude of local people and to identify the 

supportive mechanism of the Project and its impacts to the 

daily life of local people. After the implementation of 

project, the literacy status of the location had increased and 

now 81.53 percent of people are use electricity for home 

lighting and people are using kerosene are reduced. After 

construction the project, electricity consumers had 

increased, problems of drinking water and sanitation has 

been improved. After electricity facility is available, most of 

the BC family income has increased. Farming and keeping 

livestock which was the main occupation of the respondents 

yet, have not able been to meet their annual needs by that 

occupation. People were using bioresources, firewood for 

light and cooking but after the establishment of the project, 

the condition of forest has improved. The sanitation has 

improved, indoor air pollution has decreased, irrigation 

system is improved and drinking water supply system has 

increased, reducing the problems in human health. After 

electrical facility is available, students are utilizing late 

evening time for study and educational status of student is 

improved. No major physicochemical environmental 

impacts were recorded during the study besides some social 

changes which are positive. This can be concluded that such 

Small/Micro Hydropower Project (S/MHPP) development 

can bring positive social impact to the rural local 

community and can play a vital role in national 

development. 
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