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CHAPTER 1

INTRODUCTION

1.1 BACKGROUND

Nepal is primarily an agricultural country with about 26.49 million human

populations out of which 81.39 percent population resides in rural area and 78 percent

people are highly dependent on agriculture (CBS, 2011). Fuel wood has been and still

is the major source of fuel daily used by rural mass in Nepal. This total dependence

on fuel wood as the source of energy for cooking has resulted in deterioration of the

quality and quantity of forests and has posed a serious threat in maintaining ecological

balance, thereby manifesting various problems like deforestation, flood, Global

warming, soil erosion , landslides, climate change etc. The pressure on forest resource

for energy fulfillment is considerably increasing due to high population growth in

rural areas causing scarcity of fuelwood for cooking. As a consequence, many people

in the rural areas are burning livestock dung and other agricultural residues. This has

been one of the factors in deterioration of environment and soil fertility in the country.

Biogas is an important alternative source of energy and also a source of income for a

developing and agricultural country like Nepal (BSP, 2010). According to article 12

of the Kyoto Protocol, under Clean Development Mechanism (CDM), for minimizing

the externality effects after the establishment of biogas plant and micro hydropower

project in Nepal, the purchase-sale agreement has been signed with the World Bank

Carbon Fund for Community Development (CDCF). As per the agreement the help of

7 dollars per Certified Emission Reduction (CER) in bio energy and 10.25 dollars per

CER for micro-hydropower will be received. Currently, Nepal will receive the grant

of about US $ 680,000 annually, given the number of 19511 gas plants registered in

the year 2009/10 and 6774 additional plants were registered  in the first 8 month of

2011(MOF, 2011).

Cattle farming are an important component of Nepalese agricultural system. The

number of the households with cattle or buffaloes in Nepal was estimated to be 2.7

million in 2001 (BSP, 2004). Based on this, the technical potentiality of biogas plants

installation is assumed to be around 1.9 million. By the end of the year 2009, a total

number of 204,490 plants were installed under BSP (BSP, 2010).
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The use of firewood is also an important factor in the declinement of forests in the

world and thereby an important factor to climate changes. Other negative effects from

excessive biomass usage are erosion, degrading soils and water resources. Converting

from today's use of biomass into cleaner ”greener” technologies in rural developing

areas would increase the standard of living, health and local environment and at the

same time help reduce climate change. Furthermore it would give an improved chance

of economical development (Bajgain, 2005).

The use of biogas as an energy source has proven itself to be an important strategy in

solving the problems of energy usage in rural areas of developing countries. By using

existing substrates like dung and other waste products to produce biogas, single

households and communities can become more or less self sufficient in terms of

energy. The biogas can be used as a clean cooking fuel without the effects of

hazardous particles typically associated with firewood and can also be used to

generate electricity or for heating (Bajgain, 2005).

Energy is an important ingredient for the socio-economic development of a nation. A

nation cannot achieve its desired socio-economic growth without energy. Energy

plays a vital role for the modernization of agriculture and the expansion of the

industrial sector because energy is the basic infrastructure to influence these activities.

Energy crisis leads to supply shock, thereby adversely affecting the economic

condition of a nation.

Energy is a basic necessity for survival. It is an important factor for economic

development and attaining the reasonable standard of living. In Nepal, majority of

people depend on the traditional sources of energy. The use of fuel wood constitutes

78.6 percent of total energy consumption that comes from forest, shrub-lands and

crop-lands. Commercial and the other alternative sources of energy contribute only

around 10 percent of total national consumption (Lekhak, 2003).

Energy used in Nepal can be broadly classified into three categories: traditional,

commercial and alternative energy. Traditional energy includes firewood, agriculture

and animal residuals. Commercial energy consists of electricity, petroleum product
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and coal. Energy sources other than commercial fuels and biomass based fuels in

traditional form are included under the alternative energy source. In FY 2009/10, the

ratio of traditional, commercial and renewable energy consumption was 84.4 percent,

14.9 percent and 0.7 percent, respectively. In the FY 2010/11, this ratio was recorded

as 83.7 percent, 15.6 percent and 0.7 percent, respectively. The data reveals that

Nepalese economy's high dependence on traditional energy has not changed (MOF,

2012).

Although about 83.7 percent of the total energy consumption in fiscal year 2010/11 in

Nepal is occupied by traditional biomass based fuel (MOF, 2012), the importance of

alternative source of energy has been gradually increasing in the last few years. In

Nepal, the main sources of alternative energy are micro- hydropower, solar energy,

wind energy and biogas. As other energy types involve higher costs, bio-gas remains

to be the best alternative that stands technically and economically feasible.

Biogas technology, which is a clear and convenient fuel for cooking and lighting in

the household, has gained high popularity as the most appropriate option to meet the

growing energy needs in rural areas of Nepal. Biogas technology in Nepal was first

introduced at St. Xavier's School, Godhawari, Lalitpur by the late father B.R.Soubolle

in 1955. Thereafter, Nepalese government officially started biogas program in FY

1974/75. Agricultural Development Bank, Nepal (ADB/N), Non Government

Organizations (NGOs) and Community Based Organizations (CBOs) have also now

started getting involved in this technology. The Biogas Program came under the

Alternative Energy Promotion Center (AEPC) of Ministry of Science and Technology

(MOST) in 1996. In FY 1997/98, the total number of biogas plants was 37,345. The

number of biogas plants installed rose to 204,497 under BSP/N by the end of October

2009 (AEPC, 2010).

Per-capita energy consumption in Nepal is 336 kg of oil equivalent (BSP, 2004).

Energy consumption pattern is divided into three parts by their sources, namely

traditional, commercial and renewable. Large proportion of energy consumption is

met by traditional energy resources with increasing pressure on forest resources

leading to environmental imbalances. Nation's demand for fuel is increasing at an

alarming rate. About 75.3 percent of total energy consumption is met by firewood,
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about 5.6 percent by animal dung and about 3.6 percent by agriculture residue (MOF,

2011).

Although Nepal has a huge commercial potential of hydro electricity (43000 MW),

energy crisis has been a constant feature due to low level of utilization of the water

resource, owing to the lack of infrastructure and poor capital base and a host of other

factors. Nepal also does not have natural reserves of oil and coal. Energy supply, in

this context is largely based on agriculture and forest. In Nepal, the per capita

consumption of fire wood is 332 kilograms per year (WECS, 2003). This obviously

has been one of the major causes of widespread deforestation.

Nepal stands second to Brazil in terms of potential of water resources. However, due

to financial and technological constraints on one hand and lack of political vision and

commitment on the other, favorable environment to harness the potential has never

been created. Fuel demand has been rapidly increasing day by day. Despite the total

potential of 83,000 MW of hydropower, Nepal has been able to tap only 661 MW by

the end of the fiscal year 2009/10 (MOF, 2010). The glaring consequence of this

meager utilization is the load shedding that went as high as 16 hours per day in recent

years, playing havoc with the country’s industrial sector.

Lack of proper utilization of water resource for electricity coupled with ever

increasing demand for energy consumption has led us to the search for alternative

sources of energy to meet the growing demand. Biogas is a combustible gas produced

by anaerobic fermentation of organic materials by the action of methanogenic

bacteria. Biogas is mainly composed of two gases: methane (CH4) and carbon dioxide

(CO2). In biogas, about 50 percent to 70 percent is methane and 30 percent to 40

percent is carbon dioxide and there are some other elements in small proportions such

as hydrogen, nitrogen, water vapor etc. This gas is combustible gas produced by

anaerobic fermentation of organic materials by the action of methanogenic bacteria

(BSP, 2007). It is colorless and smoke free when burnt. Biogas can be used for

cooking, lighting, running fuel engines etc.

In Nepal biogas is mainly used for cooking and lighting. But, benefits of biogas do

not end there. It has other indirect advantages too. After using the cattle’s dung in the
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biogas plant, the digested slurry can be used for compost fertilizer. This helps to

increase the productivity of land which helps to minimize the food shortage.

Moreover, as the cattle (i.e. cows, buffalos etc.) have to be kept in sheds for the use of

their dung in the gas plant, the problem of overgrazing is minimized. After using the

biogas for cooking, the kitchen remains smoke free and hence the chance of smoke

borne diseases is eliminated, which helps to reduce the medical expenses. Biogas also

saves time and money, which can be used for different income generating activities.

Use of biogas helps to reduce deforestation, which is another positive impact of

biogas plant installation. Biogas plant installation also helps in creating job

opportunities for skilled human resource.

Kerosene and other oil based sources of fuel are scarce and costly to be easily

available for small marginal and medium farmers residing in rural areas. Furthermore,

frequent alarming hike in prices of imported oil and chemical fertilizer have serious

economic threat to the rural poor. In this context, to reach the self-sufficiency in

energy and fertilizer and to minimize the pressure on traditional biomass fuel, biogas

technology has been the best alternative energy solution, which could be achieved

through the active mobilization and economic utilization of local indigenous resources

available in the country.

This study concentrates on the use of biogas plant as an alternative source of energy,

and at the same time tries to explore the various benefits of adopting biogas such as

economic, environmental, social, and health and sanitation in Charpane VDC of Jhapa

district, Nepal.

1.2 STATEMENT OF THE PROBLEM

For the development process of our contemporary society, energy is essential. Nepal

is facing energy related problems such as rising prices of fuels, deforestation etc. In

the context of Nepal, the possibility of fuller utilization of solar, wind and water for

energy seems unlikely due to the lack of capital, poor manpower, time lag and

political instability. In this context, biogas is the most viable alternative energy

source. Biogas energy is comparatively more advantageous in terms of cost, time and

technology than other renewable energy sources like solar, wind, water etc.
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According to MOF (2011), 84.4 percent of the Nepalese populations still burn

traditional fuels (fuelwood, agricultural residues and dung cake) inside their homes.

Fuelwood being the principal energy source among these biomass fuels, its demand

far exceeds the sustainable supply (Rijal, 1998). In addition, there are other socio-

economic and health related adverse impacts, many of which are disproportionately

suffered by the women and the poorest of the poor. On the other hand, Nepal is

dependent on the fossil fuel; the rising price of fossil fuel in the international market

is a burden on its foreign exchange.

The main challenge of present world is to harness the energy source which is

environment friendly and ecologically balanced. This need has forced to search for

other alternate source of energy. But unfortunately the new alternative energy sources

like the solar, hydro, wind etc. require huge economical value and technical power to

operate, which seem to be very difficult for the developing countries like Nepal. In the

present moment biogas energy can be one and only reliable, easily available and

economically feasible source of alternative and renewable source which can be

managed by locally available sources and simple technology for these rural villages.

Biogas may be instrumental in alleviating these problems by reducing the pressure of

high energy demand to a significant extent. In Nepal, especially in rural areas, people

use the cattle dung chips for cooking which results in the wastage of compost

fertilizer, leading to the loss of agricultural productivity causing food shortage.

However, dung obtained from cattle can be better utilized if converted into biogas.

Biogas also helps to minimize pollution, thereby contributing to clean environment.

Due to these manifold adverse impacts associated with traditional biomass fuels, there

have been efforts from all sides to substitute these traditional energy sources with

alternative energy sources, which are cleaner and greener. It is ironic that Nepal,

endowed with one of the largest hydropower potentials in the world, that so far a very

low percent of its existing potential is only tapped. This research tries to raise the

problems associated with the biogas plant installation in the Charpane VDC of Jhapa

district. In view of this situation, the research is directed towards the following

research issues:
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1. To which extent bio gas has substituted the use of firewood and petroleum

products for household use?

2. How can users save their time with the use of bio gas plants?

3. What are the major benefits of biogas plants for the users of Charpane VDC?

4. How can the investment made by the users for the installation of biogas can be

recovered?

1.3 OBJECTIVES OF THE STUDY

The major purpose of the study is to analyze the different impacts of biogas plants in

Charpane VDC of Jhapa district. However, the specific objectives of the study are as

follows:

1. To analyze the extent to which bio gas has substituted the use of firewood and

petroleum products for household use.

2. To assess the benefit of bio gas on the daily life of users by the mean of saving

time.

3. To find out the health, economic and environmental benefits of biogas plants.

4. To analyze the investment recovery of biogas plant.

1.4 SIGNIFICANCE OF THE STUDY

This study helps to broaden our knowledge about the various benefits of biogas in

terms of its capacity to substitute other sources of fuel in household use and its

contribution to time saving. In the present context of ongoing power crisis in Nepal,

which faces as much as 16 hours of load shedding, any alternative source of energy is

of enormous importance. Biogas as an alternative source of energy certainly comes

handy as a substitute for electricity, especially in relation to cooking and heating.

1. The study about the benefits and costs associated with the biogas plant

installation in Charpane VDC provides information’s about the different benefits

of using biogas plant and costs of biogas plant installation.

2. This research paper will work as a guide for people who want to know the major

reasons and motivating factors of biogas plant installation and who are curious

about different literatures on biogas plant.

3. Use of firewood as a fuel is a major problem for the nation and biogas plant

helps to reduce the firewood consumption. Government should enhance the use

of alternative sources of energy like biogas instead of traditional sources. This
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research tries to include the governments past performance and future plans and

policies to enhance the use of biogas in the household level.

4. This research tries to find out the benefits of biogas plant installation on the

ground of their socio-economic characteristics. So the research will help to find

out the real picture of society as well as benefits of biogas plant.

5. The number of biogas users increases with decrease in the costs of biogas plant.

Subsidy in biogas plants plays vital role in increasing the number of biogas plant

in the nation. This research try to give clear picture about the costs of

installation of biogas plants and other related costs including payback period

which will help to remove cost dilemma for the investors

6. This research may also serve as a reference for researchers who want to know

more about different dimensions of biogas plant such as benefits of biogas, costs

associated with the biogas plants, present scenario and government plans and

policies related to the biogas. The research will also provide a basis for the

academicians and researchers who want to carry out further research in this

subject.

1.5 LIMITATIONS OF THE STUDY

Because of the various constraints such as limited budget and time, it is not a

comprehensive study and it is mainly focused on the analysis of a few specific aspects

of biogas plant. This study is limited to the specific area and time. This study attempts

at analyzing the economic, social and environmental benefits of biogas plant in

Charpane VDC. The study is expected to have the following limitations:

1. The organizations working in the field of health, environment, public awareness,

poverty alleviation, women empowerment, and youth mobilization has not been

considered and the study entirely focused on the benefits of biogas plant

installation.

2. This study is only focused on the biogas plant installed in Charpane VDC of

Jhapa district.

3. This study is based on the limited sample size of 35 households, and, hence,

conclusions or generalization of this study may or may not be applicable in other

parts of the nation.
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4. This study has mainly analyzed the impact of biogas on firewood saving, and in-

depth analysis of other impacts has not been considered.
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CHAPTER 2

LITERATURE REVIEW

This chapter presents the summary of the outcomes of various research studies carried

out to evaluate the welfare gain achieved from the installation of biogas plants by the

users. The literature is reviewed from various sources such as those presented by

former researcher including reports and papers presented at seminars, articles

published in various bulletins, journals and newspapers, and information published by

concerned agencies.

Biogas is one of the most important alternative sources of energy which has several

direct and indirect benefits. The use of biogas is justified not only from economic

ground that it is a substitute for expensive petroleum fuel, but it also protects

environment, improves health, saves time and is convenient. Although the use of

biogas gained popularity only after 1970, various studies on different aspects of

biogas have been performed since then. In the context of Nepal, the technology is

appreciated and used mainly as the alternative source of energy for household for

cooking, lighting and the digested slurry as better organic manure for agricultural

crops and vegetables.

Bista (1981) concluded that biogas is considered as the most reliable alternative

energy resource replacing fuel wood of which the greatest part is used for cooking

especially in rural areas of Nepal. It means that there is an urgent need for substituting

rural energy through non-conventional energy sources.

Bachman and Saubolle (1983) wrote about the use and importance of biogas for

people in remote areas of South East Asia or other tropical or subtropical countries

where electricity is not sufficiently available and fuel is hard to get. Biogas enabled

these people to have a very cheap, abundant and efficient fuel produced from ordinary

cow dung. The cooking is clean and hygienic, the pots do not get black, there is no

smoke or smell and the gas is non-toxic; the farmer can use the slurry in the field

fertilizers.
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New ERA (1985) revealed that one of the main attractions of the biogas plant is the

easy availability of gas for cooking. Almost all the users used gas for cooking, and

more than half of the owners used it for lighting as well. The main reasons for not

using biogas for lighting purpose by all the users were the availability of electricity,

frequent breakage of the gas lamp and mantle and insufficient gas generation,

particularly in the winter. However, most of the users reported that they were satisfied

with the use of gas for cooking. The reasons behind this satisfaction were mainly due

to less requirement of time for cooking, no black soot on the cooking pots, smoke-free

kitchen, etc.

Gopalkrishnan, et.al (1990) revealed the significance of biogas from both individual

and national perspectives. From individual perspectives, the primary impact of biogas

plants is on poverty alleviation by reducing expenses on fuel for cooking and to some

extent lighting. At the national level, it helps in reducing imports bill of the country I

chemical fertilizer and petroleum products. Not only that, installation of biogas plants

also helps in creating job opportunities for skilled and semi- skilled manpower as the

construction work requires considerable number of such manpower and contributes to

rural poverty alleviation.

BSP (1992) mentioned the following as the objectives of installation of biogas plants:

a) to reduce the rate of deforestation and environmental deterioration by providing

biogas as a substitute for fuel wood and dung cakes to meet the energy demand of the

rural population; b) to improve health and sanitation of the rural people, especially

women, by eliminating smoke produced during cooking on firewood, and by reducing

the hardship concerning the collection of firewood; and c) to increase the agricultural

production by promoting an optimal use of digested dung as organic fertilizer.

Devpart-Nep (1998) aimed at evaluating the effects of biogas on the users. It

concluded that smoke-free cooking and easy working environment were found to be

the main reasons for plant installation. It also revealed that all the owners of the

sampled plants admired health benefits and time saving capacity of the plants.

Silwal (1999) made some important findings. His study revealed that the tangible

impacts of biogas were realized in terms of savings in firewood, kerosene, and time,
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while intangible benefits such as reduction in the instances of respiratory diseases plus

other benefits were also perceived to be quite significant by the users.

AEPC (2001) conducted a study to explore the various benefits of biogas. The study

found that biogas provides fuel for cooking and also lighting. Consumption of other

fuels namely firewood, kerosene, and LPG can be reduced significantly by using

biogas. Time and money can be saved as cooking from biogas is faster than it is from

firewood or kerosene. Due to the clean and healthy environment the living standard of

the people may improve. Biogas also provides highly nutritive organic manure for soil

which raises the productivity and saves money required to purchase chemical

fertilizers. From the macro perspective it protects the natural resources such as forest

and prevents deforestation.

Dhakal (2002) studied microbiological method of producing biogas from vegetable

and kitchen waste with or without cow. He found that biogas production through

anaerobic digestion of the biodegradable portion of waste is continuous and self-

sustained process, which once established has array of advantages. It becomes cost-

effective in the long run because it is continuously a clean burning fuel and high

quality fertilizer from low-value waste. The study concluded that the equivolume

mixture of cow dung and vegetable and kitchen waste is an effective feed material

compared to kitchen waste only for increased yield of biogas, which is beneficial

especially for marginal farmers. If the ambient temperature is suitable, biogas can be

produced easily even at outdoor environment. Alternatively, vegetable and kitchen

waste can replace the use of animal and human excreta for biogas production. The use

of such feed materials can initiate the management of biodegradable solid waste in

urban areas. At the same time, along with alternative energy production, high quality

fertilizer also comes to be available.

Shrestha (2003) revealed that biogas is used instead of traditional sources of energy.

The use of biogas minimizes the consumption of firewood and kerosene. This saves

foreign exchange. The changed method of cooking in the house saves time. After the

installation of biogas plant, forest is preserved and people get cleaner environment
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ADB/N (1986) reported that a biogas plant owner had saved 55 and 41 quintals of

firewood (65 percent of the requirement) in the Terai and the Hills respectively.

Likewise, 102 litres and 83 litres of kerosene were saved in each of the regions

respectively contributing to the reduction in deforestation and import of petroleum

products, e.g. kerosene, LPG, etc. As far as saving in time is concerned, the use of

biogas had saved 1.8 hrs and 0.6 hrs per day per household in the Terai and the Hills

respectively. The gained time was utilized in productive activities.

Vliet (1993) carried out a study to monitor the impact of biogas on the workload of

women in 21 households in Madan Pokhari VDC of Palpa district. The study found

that the installation of biogas plants had provided various benefits such as timesaving,

relief from the collection of firewood from jungles, convenience in cooking food, etc.

A total of 1 to 2 hours of time was saved per day per household, and the saved time

was then used in some other income generating activities.

Poudyal (1993) revealed the economic significance of the bio-gas system. That the

role of biogas technology is to increase the biological efficiency of farming system

also reflects its economic significance. In case of a 10m3 biogas plant, we can produce

2.7 m3 of gas per day with feeding of 60 kgs dung and this can run a stove for 7 hours

which can easily meet the energy need for cooking purpose of the normal farm family

size (5-8 members). Thus biogas helps the farming system to be economically sound.

He also discussed the substitution effect of biogas. The given table shows the

substitution effect of biogas produced from different size plants.
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TABLE NO. 2.1 SUBSTITUTION EFFECT OF BIOGAS PRODUCED FROM VARIOUS

PLANT SIZES

Size of the plant

(in cu.m.)

Per Day Gas

Generation

(in m3)

Substitution for

Fuel Wood (kg per

day)

Kerosene (in liter

per day)

Cow Dung Cake (in

kg per day)

4 1.62 5.62 1.00 21.06

8 2.16 7.50 1.34 28.08

10 2.70 9.37 1.67 35.10

Source: Poudyal (1993)

Britt (1994) studied the overview specifically designed to measure the effects of

biogas on women's workloads in different geographical settings of Nepal and the

studies were done in Rolpa, Rupandehi, Nuwakot, and Chitwan districts. The result

from the study states that given the overwhelming workloads for women in most parts

of Nepal, the saving in time in the majority of instances was quite significant. But it

remarks that the introduction of biogas did not appear to fundamentally alter the

position of women. The so-called traditional or unequal patterns in the division of

labour were sustained, with women working for long hours simply substituting one

labour activity for another.  It was found from the study that estimated time saving for

women in Rupendehi was 4 hours and 30 minutes (on average) and 2 hours and 3

minutes (on average) in Nuwakot. However, in a village based research, the estimated

time saving was found to be 1 hour and 55 minutes in Madanpokhari, 3 hours and 14

minutes in Pithuwa and 15 minutes in Hathilet village.

BSP (1995) found that a total of 41867 metric ton firewood has been saved from the

subsidy provided by BSP to install biogas plants. Similarly, a total of 670 kilolitres of

kerosene has been saved, resulting in a saving of approximately Rs. 6832000

annually. Likewise, 1280 hectares of forest (6 percent of the total depletion) has been

saved from the decrease in fuel wood consumption.

WECS (1995) conducted a research in Rupandehi district on biogas. The research was

focused on the socio-economic impact of the biogas on women. After biogas

installation, the time for fuel wood collection was reduced by 0.5 hours to almost 1

hour per day on an average. Furthermore, the average cooking time was reduced by
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50 percent from 4.3 to 2.1 hours a day. The time thus saved can ultimately be utilized

in other income generating activities, which can be seen as another indirect

contribution of biogas. Likewise, the increased agricultural productivity through

increased soil fertility form the slurry is also considered as a positive impact of the

biogas plant on the economy. Moreover, time and money saved through improved

health and hygiene, e.g. reduced cases of eye and respiratory illnesses and the number

of burning cases can be considered as another indirect positive impact on the

economy. The major benefits for women and children are seen in the changes in the

cooking environment: biogas cooking produces no smoke which means that eye and

lung diseases can be reduced; cooking utensils get less dirty than in case of firewood

cooking; and cooking on bio-gas becomes easier and faster. Similarly, it is less time

consuming than collecting firewood and making dung cake preparation, and as a

result, girls get more time for other activities, e.g. going to school.

BSP (1996) found that the benefits of biogas installation were saving in time, visible

implications for personal health and general sanitary condition, saving in firewood

and kerosene. One hundred biogas plants were estimated to save 2.8 hectares of

forest.

Adhikari (1996) studied the impact of biogas plant on several fronts. This study has

considered the negative and positive impacts of biogas. This report is based upon the

survey of 25 samples households of Ishaneshowor village of Lamjung district. The

most important positive impacts on health were reduction in eye disease; headache,

coughing and throat ache whereas the negative impacts were increased prevalence of

mosquito and loss of warmth in house in winter. Sanitation condition and practices

were improved and the study reported 62% reduction in firewood consumption after

biogas plant installation.

BSP (1997) reported that installation of biogas during the first and second phases of

BSP achieved the following results: a) time saving of 3 hours per day per family; b)

saving of 60000 tons of firewood annually; c) saving of 800000 liters of kerosene

annually; and d) job opportunities for 7000 skilled and semi skilled manpower.
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Consolidated Management Services Nepal (1998) conducted an economic analysis of

the community gobar gas plants which showed that the diesel saved from the dual-

fuel engine was not as high as expected. It was previously thought that the saving in

diesel from the dual-fuel engine would make the mill more profitable since less

amount of diesel would be used. But the mills had to be operated mostly on diesel

alone because the plants were unable to generate enough gas during the winter season

when customers’ demand for the processing grain was very high. The prevailing high

consumption of the diesel may be attributed to the inefficiency of engine resulting

from faulty installation of the huller and engine. As a result, many community plant

owners found themselves in much higher debt than they should have been. They

seemed to have developed the feelings that if the mill was operated on diesel fuel

only, their income would have been much higher.

Ghimire (1999) revealed that the main benefits of biogas plants to the users was the

cooking and lighting facilities that saved a considerable amount of time and money.

The total time saving amounted to 1.22 hrs per day per family.

BSP (2002) found that 97 percent of installed biogas plants were in operation in Terai.

There had been a decrease of 3.39 kg of fuel wood per household per day in summer

and 7.55 kg of fuel wood per household per day in winter. The corresponding figures

for the hills were 5.54 kg and 6.47 kg in summer and winter respectively. After the

introduction of biogas plant, the consumption of kerosene had been reduced by 0.3

litres and 0.33 litres per day per household in Terai in summer and winter

respectively. Similarly, biogas households in the hills had experienced a decrease in

kerosene consumption by 0.36 and 0.42 litres per day per household in summer and

winter respectively. An 85 percent of biogas households perceived a remarkable

decrease in smoke after they had had the biogas plants. The result of the survey

indicated that introduction of biogas had impact on the control of cough, symptomatic

eye infections, incidence of dysentery and tapeworm infestation. Presence of these

diseases was found to be 4 to 5 percent lower in biogas households. After the

installation of biogas plant, daily consumption of fuel wood was found to be reduced

by more than 50 percent. Crop production was found to have increased by about 10

percent after the use of bio- slurry which resulted in the upliftment of economic
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condition of the farmers. It was also found that due the use of bio- slurry, the use of

chemical fertilizer was reduced by 9 percent.

Bajgain (2003) found that biogas provides a direct benefit, especially to rural women,

as a result of the reduction of the workload while shifting from cooking on firewood

to using biogas. The study recorded average time saving of approximately three hours

a day per family mainly due to reduction in time used for collecting firewood,

cooking and cleaning utensils. Reduction in workload provides more time to the

housewives for doing remunerative and productive work. It is also found that one

biogas plant saves about 2.3 tons of fuel wood per year. It roughly saves 0.03 hectares

of forest land per year. Thus, with 1, 00,000 biogas plants installed in Nepal, it would

save approximately 3000 hectares of forest every year.

Sharma (2004) described biogas and its commercial use. According to him, as a

cooking fuel, it was cheap and extremely convenient. Based on the effective heat

produced, a 2m cubed biogas plant could replace, in a month, fuel equivalent to 26 kg

of LPG (nearly two standard cylinders), or 37 litres of kerosene, or 88 kg of charcoal,

or 210 kg of fuel wood, or 740 kg of animal dung.

Upreti (2004) carried out the study on "Economic Impact of Biogas in Khaireni VDC,

Chitwan.  This study was undertaken to analyze the economic impact of biogas plants.

Descriptive method was used for the study. Information was collected from field

survey whereas 30 samples of biogas households were taken from whole population.

Questionnaire, interview and observation were used as main tools for the study. The

main findings of the research are as follows: a)There is a considerable reduction in the

workload of the family members especially women; b) A significant amount of time

has been saved and the saved time (63.3%) has been used mostly in agricultural

activities; c) Most of the households have latrine facility (90%) but the number of

latrines connected to plant is very negligible (20%); d) In-house pollution due to smell

of kerosene and smoke as well as medical expenses has been reduced; e)

Consumption of kerosene has been reduced by 0.25 and 0.19 litre per day per

household in summer and winter respectively; f) The consumption of LPG has

decreased by 43.7 % in summer and 19.8 % in winter; g) Only 10 out of 30

households have completely stopped the use of traditional stoves; and h) Most of the
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users use slurry in composted form (60%). Application of bio-slurry to the crop has

resulted in increased agricultural productivity, which has resulted into monetary gains

for them.

Aryal (2010) wrote that biogas is a reliable alternative source of energy. Nepal has the

potential of installing 1.3 million biogas plants. However, the actual number of plants

installed is only about 150000, which has reduced the consumption of firewood by

250000 ton and that of kerosene by 4 million liters. In general, a household with two

cattle can install a biogas plant. Although the plant installation cost is high, the

government has provisioned a subsidy program for the ultra poor to ease the problem.

Biogas can be very handy while cooking, lighting, as well as providing agro-fertilizer

through bio-slurry. In Nepal, if biogas potential is fully realized, it can support 10

percent of total energy consumption of the country.

Fuelwood is the principal energy source among the biomass fuels; its demand far

exceeds the sustainable supply (Rijal 1998). In Nepal, out of the total amount of

traditional energy used (85.50 percent of total national energy demand), the share of

fuelwood consumption was 88.68 percent (MOF 2007).

A study indicates that a kilogram of Acacia wood burned in a traditional mud stove

generates 318 gram Carbon (g-C) equivalent of Carbon emission (Smith et.al 2000).

According to Pandey (1989) in rural communities of the hill region of Nepal,

domestic smoke pollution is a risk factor of ARI among infants and children less than

2 years spent near the fireplace. The health problems like, Conjunctivitis, Upper

Respiratory Irritation, Inflammation, Acute Respiratory Infection (ARI), Acute

poisoning (from carbon monoxide), Burns, Cataracts, Arthritis, Lung Cancer, Chronic

Bronchitis are the adverse effects of biomass combustion on human health (WHO

1991).

Nepal Health Research Council (NHRC 2004) found that the prevalence of ARI

among children aged below 5 was 38 percent (11 of 29 examined) comparing ARI by

dual fuel types and children either unprocessed fuel in the kitchen had a higher

prevalence (59 percent, 10 of 17) as compared with children with processed in the
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kitchen (33 percent, 1 of 3). The airborne particles have been identified as an

important factor of increased child mortality; another common particle related

problem is eye ailments (Bajgain and Shakya 2005). Bates et al. (2005) confirmed

that the use of solid fuel in indoor stoves is associated with an increased risk of

cataracts in women.

The burning of firewood, dung cakes, straw and agricultural residue creates many

hazardous particles. Since cooking is usually done indoors, this can lead to severe

health problems. The particles from the smoke can give rise to acute respiratory

infections among the people who are in contact with the smoke. These people are

mainly women, children and infants. The dangerous particles have been identified as

an important factor of increased child mortality. Another common particle related

problem is eye ailments (Bajgain and Shakya, 2005).

Energy from biomass can be very good if used in a sustainable way, something that

arguably can help replace fossil fuels. The big problem in many developing countries

is that the energy resources are used in an unsustainable way. The demand for energy

is far greater than the availability. This can lead to many problems such as

deforestation, health impacts and increasing climate change.

2.1 THEORETICAL FRAMEWORK

Biogas and improved cook stove renewable energy technologies improve the quality

of life for the rural farmers of Nepal and other developing countries. Dissemination of

information and education about the technologies is necessary to create demand from

households. Financial loan schemes provide villagers a way to purchase biogas on

their own and subsidies reduce the overall cost. Biogas and improved cook stoves are

appropriate technologies for adoption by the villagers of Nepal.

2.1.1 Benefits of Biogas

2.1.1.1 Benefits from Replacement of Firewood

With the installation of biogas systems, the annual reduction of fuelwood was two

tonnes per household and this provided an equivalent protection of 6,790 hectares of

forest per year through 11,395 operational biogas plants (Winrock and Eco Securities,
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2004). Use of biogas for lighting benefit to study during the dark hours as well

(Bajgain and Shakya, 2005).

According to BSP (2006), with over 168,613 plants installed under the SNV/BSP

programme at the end of fiscal year 2006/07, of which 97 percent are operational

displace the use of 328 thousand tonnes of fuelwood, 5.2 million litres of kerosene

and replace chemical fertilizers with 280 thousand tonnes of bio-fertilizer annually

and save approximately 1850 ha of forest annually. The use of fuelwood has reduced

by 162 kg/month/HH which accounts for the saving of nearly 2 tonnes/year/HH (CMS

2007).

2.1.1.2 Benefits of Biogas on Health and Sanitation

Review of IEIA (2002) study carried out by SNV/BSP showed that the record of toilet

construction is higher among biogas households. The study conducted in Kaski and

Tanahun districts revealed significant percentage of reduction in cough, eye infection

and headache after biogas installation (RUDESA, 2002).

In Bhaktapur District, 67 percent of the households reported reduction in smoke

related diseases (NGO Promotion Center 2003). The primary benefits of improved

health among biogas households are due to reduced indoor smoke indirectly reducing

health- related expenses (East Consult, 2004). Indoor climate dramatically improved

as a result of using clean biogas stoves instead of burning fuelwood, straw and dung

cakes would mean that a lot of the problems with hazardous smoke particles would be

avoided (Li et al., 2005).

The results of the biogas users survey showed that there is significant improvement in

the incidence of smoke-borne diseases such as eye infection, cough and headache

after biogas installation (BSP, 2007).Only 58 percent of households had toilet before

biogas installation which have increased to 97 percent after biogas installation (CMS,

2007).

Around 70 percent of biogas households have the toilet attached into the plant (AEPC,

2008). The anaerobic fermentation of waste products, human excreta and cattle

manure etc is a cheap way of getting energy and at the same time handling waste

products (Gautam, 2009).
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2.1.1.3 Time Saving and Workload Reduction

A study by NGO Promotion Center (2003) in Bhaktapur District found 30 percent

have been involved in the income generating activities from the saved time. Biogas

Users Survey Report of BSP, 2006/07 showed after biogas use rural women have

more time for their children (94 percent against 51 percent before biogas

use).According to CMS (2008), women are able to save 93.2 minutes per day after

biogas installation and 30.8 percent of users are involved in income generating

activities.

2.1.1.4 Benefits of Bio-slurry

Slurry from one kilogram digested dung can yield up to an extra 0.5 kg nitrogen

compared to fresh manure (Sasse, 1988) and estimated the N: P: K content in the bio-

slurry is 2.7:1.9:2.2 respectively (CMS 1996). According to Devkota (2001), the

economic value of the bio-slurry shows that the investment can be gained back in

three to four years. It is estimated that the use of bio-slurry annually saves 39 kg of

nitrogen, 19 kg phosphorus and 39 kg potash per household (East Consult, 2004).

Bio-slurry use can solve problems of soil degradation in areas where earlier dung has

been used as a burning fuel and can also mean that less artificial fertilizer have to be

bought which bring revenue to the household (Li, 2005).

So far, biogas users have been concentrating their attention to the gas production only

and the use of digested effluent, which is a high quality fertilizer, has been neglected.

The biogas effluent could increase the crop production by 20 to 30 percent besides

having a beneficial effect on soil conditions. The digested slurry can be applied in

liquid or diluted forms or it can be mixed with plant materials to make compost. If

slurry is dried, most of the nutrients will be lost and this is the worst way to use the

effluents as fertilizer. There is very high potential for improving usage of slurry to

replace imported chemical fertilizer and stop soil degradation due to excessive and

inappropriate use of chemical fertilizer (REP plan of Nepal, 2000-2020).

In Nepal also the trend of bio-slurry utilization in form of fertilizer is gradually

increasing among the biogas user farmers. However, not all farmers seem to realize

the importance of the digested slurry. It goes without saying that viability of biogas

plant without slurry utilization is meager (BSP, 2009).
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2.1.1.5 Economic Benefit

Assuming a life span of 20 years, the base analysis conducted by East Consult (2004),

which included only the saving of fuelwood and kerosene at the base price of NRs. 2

per kg for the hills showed the of biogas has reduced the expenditure of the household

users on fuel purchase, thereby saving NRs. 2,125 monthly, which is equivalent to an

annual saving of NRs. 25,499 (CMS, 2007).

2.1.2 GHG Reduction

The substitution of traditional stoves and the kerosene stove by the biogas stoves will

increase the cooking efficiency of combustion than the traditional biomass stoves and

the fossil fuel stoves (kerosene / LPG stoves) and contribute by far the lowest to the

greenhouse gases (GHG) (Smith, 2000).

According to Shrestha et al. (2003) the biogas plants of sizes 4, 6 and 8 cu.m

mitigates about 3, 4 and 5 tonnes of carbon dioxide per plant per year in the hills.

According to Winrock and Eco Securities (2004), the available carbon reduction per

year per plant from the displacement of fuelwood, agricultural residues, dung and

kerosene is nearly 4.6 tonnes of carbon equivalent. Biogas plant having size of 6 cu.m

displace the use of three tonnes of fuelwood or 38 litres of kerosene annually and

reduces 4.9 tonnes of carbon dioxide equivalent per year (Devkota, 2007). Initially, it

was estimated that each biogas system would reduce as high as 7.40 tonnes of GHG

but the rate was capped at 4.99 tonnes of GHG per year per system due to limitation

of a Small Scale Methodology of CDM (AEPC, 2008).

2.1.3 CDM Approach

Biogas is the first CDM project in Nepal. In the context of CDM project of biogas in

Nepal, an Emission Reduction Purchase Agreement (ERPA) for the two projects has

been signed with the World Bank for trading of the Emission Reductions from the two

projects for first seven years starting 2004/05 as the first crediting year. Annual

reporting and verification for the two Projects for crediting years 2004/05 and

2005/06 have been completed and payment has been made too. From these two

Projects, the annual carbon revenue (net of Project development and verification

expenses) is around US$ 600,000 (BSP, 2008).
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2.1.4 Investment Aspect and Payback Period

For a plant with total investment cost NRs. 27,204, it will take 6.1 years to repay the

loan whereas with subsidy NRs. 9,000, it will take only 4.1 years. The calculation was

based on NRs. 3,240. Saving from fuelwood (6 kg per day at rate of NRs. 1.5 per kg),

NRs. 510, saving from kerosene (2.5 litres per month at rate NRs. 17 per litre) and

NRs. 2,000 saving from chemical fertilizer (estimated 17,500 kg dung). The

maintenance cost of the plant had been estimated at about NRs. 400 per year and the

annual labour cost NRs. 800 (fifteen minutes per day at rate NRs. 70 per day) and

miscellaneous cost NRs. 100 per year. The economic value of the slurry shows that

investment can be gained back in three to four years (Devkota, 2001).

The short payback time makes biogas plant affordable for most rural households, even

in poor areas (Li, 2005).Calculations have shown that the payback time for a farmer

scale Chinese type fix dome biogas digester depends on how the biogas digester is

used, what substrates, size, price on fuelwood etc and without any subsidies would be

around 3.6 to 5.8 years (Woods, 2006).

According to the 2006 Energy synopsis Report 6, the contribution of biogas systems

in the residential energy consumption sector has been gradually increasing over the

past few years (WECS, 2006). For the Fiscal Year 2007/08, the cost of a Biogas Plant

of 6 cu.m. is estimated NRs. 35,156 for hills and a subsidy of NRs. 9,500 per plant.

Majority of the plants constructed are of 6 cu.m. and for the fiscal year 2007/08, the

average cost of a biogas plant of 6 cu.m. in hills is NRs. 35,156 and has a subsidy of

NRs. 9,500 per plant.

The average cash incurred for the maintenance was within the range of NRs. 300 to

NRs. 600 per year (BSP, 2008).

2.1.5 National Policies and Action Plan

Renewable Energy Technologies have increasingly received due attention in periodic

plans since the Seventh Plan (1985 -1990) where, for the first time, a targeted

approach amongst other policy measures was established for its development. The

Eight Plan (1992 - 1997) envisaged the need for a coordinating body for large- scale
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promotion of alternative energy technologies in Nepal and the Alternative Energy

Promotion Centre (AEPC) were thus established as an executing body.

The Ninth Plan (1997 - 2002) formulated long term vision in the science and

technology sector which has the fundamental goal of rural energy systems developed

as to increase employment opportunity through gradual replacement of traditional

energy with modern energy. Renewable Energy Subsidy- 2000 and the Renewable

Energy Subsidy Delivery Mechanism- 2000 were formulated and implemented to

realize the objectives set out in the plan. The Tenth Plan ((2002 - 2007) gave priority

to suitable and relatively smaller size systems. It also encouraged research on

expansion of biogas systems in the Himalayan region and towards reducing the cost.

The Perspective Plan (1991 – 2017) has recommended for development and

promotion of alternative energy resources and technologies including biogas as an

integral part of overall rural development activities. The proposed Renewable Energy

Perspective Plan of Nepal, 2002 – 2020: An Approach (REPPON) prepared by

CES/IOE has envisaged the development objective of biogas sector so as to direct the

national biogas program from technical, financial and socio-economic sustainability

perspective. The current three- year plan has targeted to install additional 100,000

plants.

The Government of Nepal has promulgated the Rural Energy Policy for the first time

in 2006. The policy has envisioned linking renewable energy including biogas to

economic activities. The GoN recently approved a new subsidy policy - Subsidy for

Renewable (Rural) Energy Subsidy, 2006 and the (Rural) Renewable Energy Subsidy

Delivery Mechanism- 2006 to ensure proper flow of subsidy.

Biogas implementation in Nepal has undergone four phases till date. Until Phase–III,

BSP was directly implemented by SNV/N.  AEPC executed the BSP Phase–IV (July

2003-December 2010) and the interim phase (January 2011-July 2012). Till date more

than 250000 biogas plants have been constructed in Nepal under the BSP. At present,

the BSP is integrated within a multi-donor, multi-stakeholder National Rural and

Renewable Energy Program (NRREP), strongly owned by the Government of Nepal

(GoN) for the duration from 16th July 2012 to 15th July 2017.
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The supportive government policy acknowledges the important role of biogas in

meeting household energy requirements and also in mitigating environmental

degradation.

All the above mentioned studies have mainly indicated that installation of biogas has

positive impacts on farmers. However, it has also been heard that some of the users

have experienced negative impacts as well. In order to encourage the installation of

biogas plants the government has also provided subsidy to the farmers. This study has

aimed at addressing positive aspects of the biogas as an alternative source of energy.

2.1.6 Research Gap

The potentiality of biogas energy is very high in Nepal. However, the progress

achieved in this sector is not much encouraging. The reasons for this may be

numerous. There is lack of adequate information on the socio-economic impact of

biogas, which necessitates further study and research in this area. Increasing

population with increasing demand for fuel automatically leads us to explore the

viability of biogas as an alternative source of energy.

The researches in this area are adequate but most of the researchers focus mainly on

the biogas plant installation and problems associated with it, and very few of them try

to emphasize the probable solutions by considering the different factors into

consideration and they try to generalize their findings without considering the social,

demographic, religious factors into consideration.
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CHAPTER 3

RESEARCH METHODOLOGY

3.1 RESEARCH PLAN AND DESIGN

The study is conducted to analyze the benefits and costs associated with biogas plant

installation on the household of Charpane VDC of Jhapa district. So this research

work will be fruitful for the other researcher who wants to analysis different

dimension of installation of biogas plant.

This is the case study follows the descriptive research design. Data were based on the

opinions of the respondents. Questionnaires have been set to meet the objective

requirements. The main objective of the study is to find the benefits and costs of

biogas plant installation on the household of Charpane VDC of Jhapa district.

The study is based on both primary and secondary sources of data. The primary data

were collected from structured questionnaire and interview technique. For the

secondary data, Internet, books, journals, articles, the records of VDCs and DDC etc

were used.

3.2 DESCRIPTION OF THE SAMPLE

3.2.1 Sample Design

In the present study, the survey is based on multistage (3-stage) sampling. In the first

stage, the VDC was selected purposively. The second stage was the selection of the

wards of the VDC. The VDC consists of nine wards. Out of these, three wards were

selected having large number of biogas plant. The third stage was the selection of the

households. For the selection of the households, the total number of the households of

the selected wards was found at first. Then, the sample size for each ward was

determined according to the number of the households using biogas. Then, the

households were selected purposively.
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3.2.2 Sample Size

Total sample size of our study in Charpane VDC was 35. The sample size was based

on the density of the biogas using households of the wards. From the three selected

wards, 8, 15 and 12 samples were taken purposively keeping in view the number of

households using biogas in each of the three wards.

3.2.3 Sample and Population Distribution

According to the District Profile 2007, the total number of the households of the VDC

was 3514. Out of this total, 133 households are biogas users which are 3.78 percent of

the total households. Out of the total biogas using households, 35 households were

surveyed, which is 26.31 percent of the total. This is not less than other similar types

of studies. Setting the targets of Millennium Development Goals for Jhapa district in

2006, UNDP conducted a research based on 222 households, which was 0.13 percent

of the total 167375 households. Table 3.1 shows the distribution of households and

population in selected wards of the study area.

TABLE 3.1 SAMPLES AND POPULATION DISTRIBUTION OF HOUSEHOLDS

Ward No. Number of HH Biogas User HHs Sample HHs

2 492 22 8

4 663 39 15

5 390 30 12

Total 1545 91 35

Source: DDC, 2007

Table 3.1 shows the selected wards, total number of households therein, the total

number of biogas using households, and the sample size of the study.

3.3 DATA COLLECTION PROCEDURE AND TIME FRAME

3.3.1 Primary Data

The study has been based on primary and secondary data. Questionnaire sheets were

used for collecting primary data. The survey was carried out in September 2011. Two

methods were used to collect the primary data, which were explained above. Before

conducting the survey, we carried out the following steps: first, sample size was
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decided for the selected wards; second, sampling frame was constructed with the help

of Village Development Committee report and other similar types of research; third,

for each ward, samples were selected purposively; fourth, questionnaire was pre-

tested and revised; and finally, the revised questionnaire was directly administered to

the respondent household. The chief merit of direct oral interview is that it makes

crosschecking possible while the demerit is that there may be biasness from the

interviewer.

3.3.1.1 Household Survey

In the household survey, information was collected from the representative or a well

informed member of the family. Different methods were used to check the validity of

the data. Crosscheck was made in order to test the validity of the data. The

questionnaire was divided into three parts: household identification, household

income and consumption expenditure, and information on uses of biogas.

3.3.1.2 Focus Group Discussion

Focus Group Discussion was made in order to obtain further information about the

uses of biogas. The members of the sampled households having sufficient information

on various aspects of biogas were the participants in the discussion.

3.3.2 Secondary Data

Profiles of DDC and VDC, Journals, articles, booklets, newspaper and magazines,

books on related topics and published sources of data on internet are important

sources of secondary data considered. Though, both secondary and primary data are

extensively used in the study, primary data (questionnaire and interview) serves as an

integral part of the study.

3.4 ANALYSIS PLAN

The overall research has been analyzed majorly on the basis of primary data collected

through the set of questionnaire. The filled questionnaire have been tried to analyze in

depth and the opinions of questionnaire are tried to quantify according to the objective

requirements and its possibilities.
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The obtained data have been tabulated, analyzed, presented and interpreted by using

averages, percentages and other statistical tools as per the requirement. For these

purposes computer software programs like Microsoft Excel, SPSS, etc. have been

used. This study has followed descriptive method of analysis. Collected data have

been tabulated and analyzed under before-after framework. Findings from qualitative

information have also been presented.

The unique feature of this analysis is based on the practical issues considering the

structure of the society, demography, ethnicity, caste, their education status etc. and

how the installation and impact of biogas get affected by these factors. Besides these,

the study also tried to attempt to find out the relation between the biogas plant

installations and the psychological factors such as motivation towards biogas plant,

reasons for installing biogas plant, satisfaction towards biogas plant etc., which made

the study practicable and the finding from this study, may be applicable to the similar

studies on other parts of the nation.

3.5 VALIDITY AND RELIABILITY

As both primary and secondary sources are considered for the study, the validity of

secondary sources of data are assumed to be more static compared to primary source

of data. Published journals, articles, books and magazines, validated websites are

some of the sources of secondary data, thus, as these sources are authenticated by the

publishers, the data and sources of information are considered to be valid and can be

trusted upon. On the other hand, as the key primary sources of data are questionnaire

and interview, the data validity may be affected by the degree of consciousness of the

respondents on the subject and their degree of zeal in the subject matter.

Similarly, as secondary sources of information/data are authenticated and already

accepted in many fields, the reliability of secondary data is relatively higher compared

to primary data, as in case of primary data, respondent are the sole source of

information and the reliability of information vary upon their interest and

participation/ seriousness towards the subject.
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CHAPTER 4

RESULTS AND DISCUSSION

4.1 INTRODUCTION OF THE STUDY AREA

Recent study was carried out on biogas energy in Charpane VDC and the general

objective is to examine the socio-economic and environmental benefits of biogas on

users. The research methodology has been implied as selecting a small area of survey;

however it is good enough topics to discuss as well as rise the development issue of

biogas in Nepal. The universe of the study is Charpane VDC of Jhapa district. Using

the random sampling, 35 households of biogas users were sampled. The total numbers

of respondents were 35 including both male and female of different age groups. The

respondents were chosen by using random sampling method. Both the primary and

secondary data were various sources. The primary data collection tools were; the

structured questionnaire, semi or unstructured interviews; and observation as well as

Focus Group Discussion (FGD) and key informant interview.

Charpane VDC is one of the 61 VDC’s of Jhapa district. It is located in the eastern

part of this district. It is bounded by Anarmani and Garamani VDCs in the east,

Ghailaduba   VDC in the west, Arjundhara VDC in the north and Dangibari VDC in

the south.

The study area lies in the Terai region of the eastern Nepal. According to the census

of 2068 BS, the total population of charpane VDC is 17827 where there are 8895

male and 8832 female and there is all total 3471 household live in this VDC.

Talking about the physical structured of this VDC, the slopes of the flat region

gradually decrease towards southeast. Due to the flat nature of land, the soil in the

basin area is very fertile and is very suitable for cultivation. However, agricultural

land is gradually shifting to the built-up area.
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4.2 SOCIO-ECONOMIC CHARECTARISTICS

The study area has heterogeneous characteristics in terms of social and economic

facets. Different ethnic and income groups of the households and population are

living together with different socio-economic situations, i.e. own social values, norms,

religions and cultural attributes and different economic status.

4.2.1 Categorization of Ethnicity/Caste

In this research, the ethnicities were classified in three categories, which are the

standard GoN classification and other similar types of research. The categories are

Advantaged Group, Disadvantaged Group and Dalit & Others. The Advantaged

Group consists of Brahmin, Chhetri, Newar, Thakuri, Sanyasi etc; Rai, Limbu,

Tamang, Gurung, Tharu, Chaudhari etc. belong to the Disvantaged Group; and  Kami,

Damai. Sarki, Musahar, Pode, Rishidev, Uraw, Batar etc. are kept under the category

of the Dalit & Others.

TABLE 4.1 COMPOSITION OF SAMPLE POPULATION BY ETHNICITY AND SEX

Ethnicity Total

Households

Male Female Total

Population

Average

Family Size

Sex Ratio

Advantaged 26 79 85 164 6.31 0.93

Disadvantaged 8 26 26 52 6.50 1.00

Dalits and

Others

1 3 2 5 5.00 1.5

Total 35 108 113 221 6.31 0.96

Source: Field Survey, 2016

Table 4.1 shows that male population is lower than female population in Advantaged

Group (sex ratio 0.93) while the ratio is just opposite for Dalit and Others group (sex

ratio 1.5) and Disadvantaged Group (sex ratio 1.00). The possible reason is that son

preference system is deep rooted in advantaged group while there is no such

discrimination between son and daughter in the other two groups in the study area.

4.2.2 Population Distribution of Household Heads by Ethnicity and Sex

Population distribution according to ethnicity helps to know the major ethnic groups

in the study area. The categories of ethnic group in our study are Advantaged Group,
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Disadvantaged Group and Dalit & Others. The distribution of household head by their

sex reflects the gender dominated society in general.

TABLE 4.2 SAMPLE POPULATION DISTRIBUTIONS OF HOUSEHOLD HEADS BY

ETHNICITY AND SEX

Ehnicity of

Households

Head of Household Total

Number of

Male

Percent Number of

Female

Percent

Advantaged 22 70.97% 4 100% 26

Disadvantaged 8 25.81% 0 0% 8

Dalits and Others 1 3.23% 0 0% 1

Total 31 88.57% 4 11.43% 35

Source: Field Survey, 2016

FIGURE 4.1 SAMPLE POPULATION DISTRIBUTIONS OF HOUSEHOLD HEADS BY

ETHNICITY AND SEX

Source: Table 4.2

Table 4.2 and figure 4.1 show that the household head scenario is male dominated in

all ethnicities. The only ethnicity in which we find some female headed households is

the advantaged one but this is also negligible. This result is very much similar to the

national (90.01 percent male headed households) and district (86.33 percent male

headed households) scenarios (CBS, 2003).

88.57%

11.43%

Male headed househld

Female headed household
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4.2.3 Occupation of Household Heads by Ethnicity/Caste

Occupation of the household is one of the important factors for the society and the

person’s social prestige. Occupation reflects the income of the person and the family.

TABLE 4.3 OCCUPATIONS OF SAMPLED HOUSEHOLD HEADS BY ETHNICITY

Occupation of
Household Head

Number of Households Total Percent
Advantaged Disadvantaged Dalits and Others

None 3 1 0 4 11.43
Agriculture 13 3 1 17 48.57
Business 1 0 0 1 2.86
Public Services 1 1 0 2 5.71
Private Services 2 1 0 3 8.57
Wage Labour 3 1 0 4 11.43
Foreign Employment 2 0 0 2 5.71
Others 1 1 0 2 5.71
Total 26 8 1 35 100

Source: Field Survey, 2016

Figure 4.2 OCCUPATIONS OF SAMPLED HOUSEHOLD HEADS BY ETHNICITY

Source: Table 4.3

Table 4.3 and figure 4.2 show that about one half of the total numbers of household

heads have agriculture as their main occupation. The remaining household heads have

other occupations. Second most common occupation is the wage labour. Only one

household head has private business. The population of household heads in public

service and foreign employment is evenly distributed. A possible reason for this may

be the fact that biogas and agriculture occupation are positively correlated.
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4.2.4 Distribution of Households by Family Size

Number of members in the family represents household size and the size of the family

is also one of the detrimental factors for the society.

TABLE 4.4 DISTRIBUTIONS OF HOUSEHOLDS BY FAMILY SIZE

Size of The
Family

No of households Total Percent
Advantage

d
Disadvantaged Dalits and others

Small (Up to 4
members)

4 2 0 6 17.14

Medium (5 to 8
members)

17 5 1 23 65.71

Large (More than
8 members)

5 1 0 6 17.14

Total 26 8 1 35 100
Source: Field Survey, 2016

FIGURE 4.3 DISTRIBUTIONS OF HOUSEHOLDS BY FAMILY SIZE

Source: Table 4.4

Table 4.4 and figure 4.3 show that about two thirds of the households have medium

size families. The households with small and large family sizes have been found equal

in number. The result is similar to the national average of the family sizes which is

5.24 (CBS, 2001).

4.2.5 Educational Status of Sample Population

State of illiteracy is regarded as a proxy of poor quality of life. The discussion of

educational status of sample households in the study area is based on six indicators

namely, illiteracy, literacy, under SLC (secondary level), higher secondary level,

graduate level and post-graduate level. Jhapa district is one of the developed districts

of Nepal.
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.TABLE 4.5 EDUCATIONAL STATUS OF SAMPLE POPULATION BY ETHNICITY

Level of Education Advantaged Disadvantaged Dalits and Others Total
Illiterate 12 4 2 18
Literate 34 14 2 50
S.L.C. 51 19 0 70
Intermediate 44 10 0 54
Bachelor 17 4 1 22
Master and Above 6 1 0 7
Total 164 52 5 221

Source: Field Survey, 2016

FIGURE 4.4 EDUCATIONAL STATUS OF SAMPLE POPULATION BY ETHNICITY

Source: Table 4.5

Table 4.5 and figure 4.4 supports the general belief that there is sharp ethnic gap in

further successive levels of educational attainment for marginalized group compared

to dominant ethnicity groups in the society. Table 4.5 shows education status by

ethnicity. Within the ethnicity group, Dalit group has more illiterate people (40

percent) than other groups of people. Only one person is a university graduate and

nobody has postgraduate level of education in Dalit group. The literacy rate of the

Advantaged Group is found to be the highest.

4.2.6 Total Income Distribution among Households by Ethnicity

Distribution of income reflects their purchasing power and also helps to increase the

social status of the person and the family. Distribution of income according to ethnic

group reflects the prosperity of each ethnic group on the society.
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TABLE 4.6 TOTAL INCOME DISTRIBUTIONS AMONG HOUSEHOLDS BY ETHNICITY

Level of
Annual Income
( Rs. in 00’
Thousand)

Number of Households Total
Advantaged Disadvantaged Dalits and Others

1 – 2 16 2 0 18
2 – 3 2 6 1 9
3 – 4 4 0 0 4
4 and Above 4 0 0 4
Total 26 8 1 35

Source: Field Survey, 2016

FIGURE 4.5 TOTAL INCOME DISTRIBUTIONS AMONG HOUSEHOLDS BY ETHNICITY

Source: Table 4.6

Table 4.6 and figure 4.5 show that most of the surveyed households (more than 50%)

have their average annual income between one hundred thousand and two hundred

thousand rupees. About a quarter of households have their average annual income

between two hundred thousand to three hundred thousand rupees and remaining

households average annual income is above three hundred thousand rupees.

4.2.7 Frequency Distribution of House Type by Ethnicity

Type of the house generally serves as a symbol of social and economic status of the

households (CBS, 2003).
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TABLE 4.7 FREQUENCY DISTRIBUTION OF HOUSE TYPE BY ETHNICITY

Ethnicity Type of House Total
Concrete Roof Tin Roof Thatch Roof

Advantaged 5(83.33) 21 0 26
Disadvantaged 1(16.67) 6 1 8
Dalits and Others 0 1 0 1
Total 6 28 1 35

Source: Field Survey, 2016

FIGURE 4.6 FREQUENCY DISTRIBUTION OF HOUSE TYPE BY ETHNICITY

Source: Table 4.7

Table 4.7 and figure 4.6 show that among the households having concrete roof,

advantaged households have the largest share. Again, the advantaged households occupy

the largest share among the households having tin roof. The number of households having

thatched roof is negligible. This is because biogas is an attraction mainly for the relatively

richer households whose houses have either tin roof or concrete roof.

TABLE 4.8 STATUS OF SEPARATE ANIMAL SHED IN THE SAMPLED HOUSEHOLDS

Ethnicity of Household Separate Animal Shed Total

Yes No

Advantaged 23 3 26

Disadvantaged 7 1 8

Dalit and Others 1 0 1

Total 31(88.57%) 4(11.43%) 35(100%)

Source: Field Survey, 2016
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FIGURE 4.7 STATUS OF SEPARATE ANIMAL SHED IN THE SAMPLED HOUSEHOLDS

Source: Table 4.8

Table 4.8 and figure 4.7 imply that most households (88.57%) with biogas have

separate animal sheds. It is also seen that all three ethnicity groups are almost

homogeneous in relation to separate animal shed status.

4.2.8 Ownership of Physical Assets by Ethnicity

Possession of physical assets also reflects the socio-economic status of the

households. In this research work physical asset refers to agricultural tools, vehicles,

telecommunication instruments.

TABLE4.9 OWNERSHIP OF AGRICULTURE TOOLS BY SAMPLED HOUSEHOLDS

Physical Assets Agriculture ToolsNumber of Households Total Percent
Advantaged Disadvantaged Dalits and Others

None
18 5 1 24 68.57

Plough 8 1 0 9 25.71
Tractors 0 2 0 2 5.71

Total
26 8 1 35

100

Source: Field Survey, 2016
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FIGURE 4.8 OWNERSHIP OF AGRICULTURE TOOLS BY SAMPLED HOUSEHOLDS

Source: Table 4.9

Table 4.9 and figure 4.8 highlight that majority (two thirds) of households do not own

any agricultural tools. Only a few households are found to have kept ploughs and

tractors as agricultural tools. This is because most households in the study area have

preferred to rare cows instead of oxen and he- buffalos in order to sell milk to the

nearby dairy factory and also because tractors are readily available on hire to plough

the field.

TABLE 4.10 OWNERSHIP OF VEHICLES BY SAMPLED HOUSEHOLDS

Vehicle Number of Households Total Percent

Advantaged
Disadvantage

d
Dalits and

Others
Bicycle 20 6 1 27 77.14
Motorcycle 5 0 0 5 14.29
Motorcycle+
Bicycle

1 2 0 3
8.57

None 0 0 0 0 0
Total

26 8 1 35
100

Source: Field Survey, 2016
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FIGURE 4.9 OWNERSHIP OF VEHICLES BY SAMPLED HOUSEHOLDS

Source: Table 4.10

Table 4.10 and figure 4.9 show that each household has at least one form of vehicle.

Most households (86 percent) are found to own a bicycle. This information proves the

statement that bicycle is the life of terai. A few households have possessed a

motorcycle and very few have possessed both motorcycle and bicycle. This may be

because the households possessing a motorcycle belong to the upper- middle income

group which constitutes only a small segment of the total sample households.

TABLE 4.11 OWNERSHIP OF TELECOMMUNICATION INSTRUMENTS BY SAMPLED

HOUSEHOLDS

Instrument
o

Number of Households Total Percent
Advantaged Disadvantaged Dalits and Others

Mobile 19 8 1 28 80
Land Line/
CDMA

1 0 0 1
2.86

Both
6 0 0 6

17.14
Total

26 8 1 35
100

Source: Field Survey, 2016
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FIGURE 4.10 OWNERSHIP OF TELECOMMUNICATION INSTRUMENTS BY SAMPLED

HOUSEHOLDS

Source: Table 4.11

Table 4.11 and figure 4.10 show that all the households have access to

telecommunication. The most popular mode of telecommunication is mobile phone.

One possible reason for this is the easy availability of mobile phones with little

administrative procedure to acquire them.

4.2.9 Distribution of Cattle among the Sampled Households

Generally cattle are the sign of the rural people. They generate income through cattle.

People of rural areas have generally agriculture as a main occupation.

TABLE 4.12 DISTRIBUTIONS OF CATTLE AMONG THE SAMPLED HOUSEHOLDS

No of Cattle No. of Households Percentage

1-3 24 68.57

4-6 9 25.71

Above 6 2 5.71

Total 35 100

Source: Field Survey, 2016
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FIGURE 4.11 DISTRIBUTIONS OF CATTLE AMONG THE SAMPLED HOUSEHOLDS

Source: Table 4.12

Table 4.12 and figure 4.11 shows that most of the households have kept a fewer

number of the cattle while very few have kept more than six cattle. This may be

because people in the VDC are getting more and more urbanized favoring fewer

numbers of cattle.

TABLE 4.13 CLASSIFICATIONS OF CATTLE

Cattle Number Percentage
Cows 75 67.57
Oxen 16 14.41

Buffaloes 20 18.02

Total 111 100

Source: Field Survey, 2016

FIGURE 4.12 CLASSIFICATIONS OF CATTLE

Source: Table 4.13
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Table 4.13 and figure 4.12 show that the sampled households have mostly preferred

cows as their cattle. Buffaloes have been the second preference while oxen have been

least preferred. The possible reason for this is that Nepal is a Hindu dominated nation

where cows have greater religious significance than oxen and buffaloes.

4.3 LANDHOLDING PATTERN

Land is a major subsistence economic resource for rural population. It is believed that

larger size of land ownership offers economic security as well as high political and

social prestige in the society. Size of cattle holding also depends on the size of land

holding among the different ethnicity and wealth-ranked groups. Thus, those

households who have occupied more land may likely have greater size of cattle

holding too and hence the chances for biogas plant installation are also high.

Traditionally, it is apparent that most of the Nepalese households have a strong

stimulating connection to land in Nepal.

4.3.1 Landholding Size by Ethnicity

There is a wide disparity in the distribution of the cultivated and non-cultivated land

among the ethnicity groups in the study area. Table 5.6 shows the distribution of total

land among the different ethnic groups of household in the study area. That is based

on five categories i.e. landless, marginal farm size (up to 5 Kattha), small farm size (5

to 15 Kattha), Medium farm size (15 kattha to 30 kattha) and large farm size (30

Kattha and above) in our study area.

TABLE 4.14 LANDHOLDING STATUS OF SAMPLE POPULATION BY ETHNICITY

Land Holding Size
(in Kattha)

Number of Households Total
Advantaged Disadvantaged Dalits and Others

Landless 0 0 0 0
Up to 5 0 1 0 1
5 - 15 4 0 1 5

15 – 30 15 4 0 19
30 and Above 7 3 0 10

Total 26 8 1 35

Source: Field Survey, 2016
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FIGURE 4.13 LANDHOLDING STATUS OF SAMPLE POPULATION BY ETHNICITY

Source: Table 4.14

Table 4.14 and figure 4.13 show that none of the surveyed households are landless.

More than half of the total households surveyed have been medium size landholders.

The possible reason for this, as mentioned above, is the fact that most biogas using

households belong to the middle income group.

4.4 USES AND BENEFITS OF BIOGAS PLANT

This chapter is suggestive about the uses and benefits of the biogas plant installation.

It highlights some selected uses and benefits from the use of biogas based on the

information obtained from respondents who are the members of the surveyed biogas

using households in the study area. It shows the positive as well as negative impacts

of biogas plant installation.

4.4.1 Reasons for Installing Biogas Plants

Scarcity of firewood, high prices of petroleum products and the frequent disruption in

their supply, inadequate supply of electricity, clean and easy cooking, easy

availability of cattle dung are the most visibly seen causes behind the installation of

biogas by the households in the study area. The households use dung mainly from

cattle and buffalos as raw materials to generate gas for cooking and lighting. Before

installation of biogas, they had used fuel wood for cooking purpose and kerosene for

lighting purpose. Many of the biogas owners said that they installed biogas because of

shortage of firewood. Table 4.15 represents the reasons for the installation of biogas.
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TABLE NO. 4.15 REASONS FOR INSTALLATION OF BIOGAS PLANT

Source: Field Survey, 2016

FIGURE 4.14 REASONS FOR INSTALLATION OF BIOGAS PLANT

Source: Table 4.15

Table 4.15 and figure 4.14 reveal that for the majority of the plant owners the main

reason for installing biogas was the shortage of firewood. Nearly 35 percent of the

plant owners admitted that biogas is an effective substitute for expensive petroleum

products. Very few cared about the clean and healthy kitchen provided by the use of

biogas.

4.4.2 Motivating Factors for the Biogas Plant Installation

Using biogas is much more beneficial than using other alternative energy sources like

firewood and petroleum products. Due to this, most of the plant owners were self-

motivated to install the biogas plant in their houses. The other motivating factors to

install the biogas plant are staff members of the biogas company, Government

agencies/offices, ADB/N, NGO's, INGO's and so on.

34.29%

8.57%

Reasons of Installing Biogas Plant No. of Households Percentage

Shortage of Firewood 20 57.14

High prices of Petroleum Products 12 34.29

Clean and Healthy Kitchen 3 8.57

Total 35 100
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Shortage of firewood

High prices of petrolium
product

Clean and healthy kitchen

Reasons of Installing Biogas Plant No. of Households Percentage

Shortage of Firewood 20 57.14

High prices of Petroleum Products 12 34.29

Clean and Healthy Kitchen 3 8.57

Total 35 100
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TABLE NO. 4.16 MOTIVATING FACTORS FOR THE BIOGAS PLANT INSTALLATION

Factors Frequency Percent

Biogas Company 25 71.4

Neighbors 2 5.7

Radio/ T.V. 8 22.9

Total 35 100.0

Source: Field Survey, 2016

FIGURE 4.15 MOTIVATING FACTORS FOR THE BIOGAS PLANT INSTALLATION

Source: Table 4.16

Table 4.16 and figure 4.15 reveal that 71.4 percent of the plant owners have installed

biogas plant as suggested by the biogas company’s staff members. 22.9 percent of the

plant owners have installed due to the radio/TV advertisement and news.  5.7 percent

of the plant owners have been inspired by their neighbors who have already installed

biogas plants.

4.4.3 Size of the Plant

All the 35 households have adopted fixed dome (GGC model) of biogas plant as

approved by BSP. Plant size depends on the family size and the number of cattle

because cattle dung is the main determining factor of the plant size.
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TABLE NO. 4.17 DIFFERENT SIZES OF PLANT

Size of Plant in m3 Frequency Percent

6 26 74.29

8 9 25.71

Total 35 100.0

Source: Field Survey, 2016

FIGURE 4.16 DIFFERENT SIZES OF PLANT

Source: Table 4.17

Table 4.17 and figure 4.16 show that 74.29 percent plant owners have installed 6m3

plants. Likewise 25.71 percent have installed 8m3 plants. The reason for this is that for

plant size greater than 8m3, the dung produced by the cattle per household is

insufficient.

4.4.4. Use of Biogas

The foremost purpose of installation of biogas is cooking and lighting. But in the

study area, electricity from the national grid is available. So people of this area used

biogas mainly for cooking purpose and very small number of the plant owners have

used biogas for lighting purpose. But in places where electricity from national grid is

not available, they used biogas for both cooking and lighting purposes. The total

number of households using biogas in Jhapa district is 6395 and that in the selected

VDC is 192. Table 5.4 shows the use pattern of biogas by the selected households in

the study area.

25.71%
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TABLE NO.4.18 USE PATTERN OF BIOGAS

Purpose Frequency Percent
Cooking 34 97.14

Cooking & Lighting 1 2.86

Total 35 100.0

Source: Field Survey 2016

FIGURE  4.17 USE PATTERN OF BIOGAS

Source: Table 4.18

Table 4.18 and figure 4.17 reveal that 97.14 percent of the households have used

biogas only for cooking purpose and only 2.86 percent households have used biogas

for both cooking and lighting purposes.

4.4.5 Saving of Firewood

Among the various benefits from biogas, saving of firewood is one. It saves

significant amount of firewood. Scarcity of fuel wood near the settlement forces

people to install biogas in their houses.

TABLE 4.19 CONSUMPTION OF FIREWOOD BEFORE AND AFTER INSTALLATION OF

BIOGAS PLANT

Before Installation of Plant After Installation of Plant Saving
(in Bhari)Consumption HHs Total

Consumption
Consumption HHs Total

Consumption
18 1 18 5 5 25
24 7 168 7 4 28
25 1 25 10 5 50
30 10 300 12 5 60
36 14 504 15 11 165
48 1 48 18 3 54
52 1 52 20 1 20

35 1 35
35 1115 35 437 678

Average 31.86 12.49 19.37

Source: Field Survey 2016
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FIGURE 4.18 CONSUMPTION OF FIREWOOD BEFORE AND AFTER INSTALLATION OF

BIOGAS PLANT

Source: Table 4.19

Table 4.19 shows the average annual saving of firewood by the sampled households

after biogas installation. The total average saving of firewood for the sampled

households has been 19.37 bhari. This suggests that biogas is a substitute for firewood

as fuel.

TABLE 4.20 IMPACT OF BIOGAS ON FIREWOOD CONSUMPTION

Consumption Before Installation of Plant (in

Bhari)

After Installation of Plant (in

Bhari)

No of HHs No of HHs

0-10 0 9

10-20 1 24

20-30 8 1

30-40 24 1

40-50 1 0

50-60 1 0

35 35

Source: Field Survey 2016

Table 4.20 shows the impact of biogas on firewood consumption. Before biogas

installation, most of the households consumed a large amount of firewood, more than

30 bhari. Only one household consumed less than 20 bhari. However, after biogas

installation, only two households consumed more than 20 bhari. More than 94 percent

of the sampled households consumed less than 20 bhari of firewood after biogas
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installation. This reinforces the belief that biogas is an effective substitute of firewood

as fuel.

TABLE NO.  4.21 ETHNICITY-WISE SAVING OF FIREWOOD AFTER INSTALLATION OF

BIOGAS PLANT

Ethinicity Yearly Consumption of Firewood Saving of
Firewood Per
Year(In Bhari)

Before Plant Installation After Plant Installation
No of
HHs

Total
Consumption

Average
Consumption

Total
Consumption

Average
Consumption

Total
Saving

Average
Saving

Advantaged 26 780 30 286 11 494 19
Disadvantaged 8 296 37 128 16 168 21
Dalits and
Others

1 39 39 23 23 16 16

Total 35 1115 31.8 437 12.94 678 19.37
Source: Field Survey 2016

Table 4.21 shows the yearly saving of firewood by different ethnicity groups after

biogas installation. The average total saving for all ethnic groups has been 19.37

bhari. Biogas installation has contributed to firewood saving by all ethnic groups.

However, the largest positive impact of biogas on firewood saving has been on

disadvantaged ethnic group in comparison to two other ethnic groups. This may be

because this group has been more dependent on biogas than the other groups.

TABLE NO. 4.22 SAVING OF FIREWOOD AFTER INSTALLATION OF BIOGAS PLANT

ACCORDING TO LAND HOLDING

Land
Holding
Size (in
Kattha)

Yearly Consumption of  Firewood Saving of Firewood
Per Year

Before Plant Installation After Plant Installation Total
Saving

Average
SavingNo.

of
HHs

Total
Consumption

Average
Consumption

Total
Consumption

Average
Consumption

Less than 5 1 30 30 15 15 15 15
5-15 5 160 32 65 13 95 19
15-30 19 627 33 266 14 361 19
30 and
Above

10 298 29.8 91 9.1 207 20.7

Total 35 1115 31.86 437 12.94 678 19.37
Source: Field Survey 2016

Table 4.22 shows the average annual saving of firewood by the sampled households

which are categorized according to their land holding size. There is positive average

saving for each different category. However, the greatest positive impact of biogas on

firewood saving has been realized by the households possessing the highest amount of
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land. This is because the households with large amount of land are able to keep more

cattle and are, thus, able to produce more biogas.

TABLE NO. 4.23 SAVING OF FIREWOOD ACCORDING TO HOUSEHOLD SIZE

Household
Size

Yearly Consumption of  Firewood Saving of
Firewood Per
Year

Before Plant Installation After Plant Installation Total
Saving

Average
SavingNo. of

HHs
Total

Consumptio
n

Average
Consumption

Total
Consumption

Average
Consumption

Small (0-4) 6 164 27.33 89 14.83 75 12.5
Medium (5-
8)

23 691 30.04 287 12.48 404 17.56

Large (above
8)

6 260 43.33 61 10.17 199 33.16

Total 35 1115 31.86 437 12.49 678 19.37

Source: Field Survey 2016

Table 4.23 shows the average annual saving of firewood by the sampled households

which are categorized according to their family size. There is positive average saving

of firewood by each category after biogas installation. However, the greatest positive

impact of biogas on firewood saving has been enjoyed by the households with large

family size. This is because the households with large family size are normally

combined family type having a large amount of land and a relatively large number of

cattle, helping the households to produce more biogas. The scale effect of biogas as

cooking fuel might also have worked in this case.

TABLE NO. 4.24 SAVING OF FIREWOOD AFTER INSTALLATION OF BIOGAS

ACCORDING TO NUMBER OF CATTLE

No. of
cattle

Yearly Consumption of  Firewood Saving of
Firewood    Per

Year
Before Plant Installation After Plant Installation Total

Savin
g

Average
SavingNo. of

HHs
Total

Consumption
Average

Consumptio
n

Total
Consumptio

n

Average
Consumptio

n
1-3 24 754 31.42 263 10.96 491 20.46
4-6 9 295 32.78 144 16 151 16.78

Above 6 2 66 33 30 15 36 18

Total 35 1115 31.86 437 12.49 678 19.37

Source: Field Survey 2016
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Table 4.24 shows the annual average saving of firewood by the households

categorized on the basis of number of cattle holding. There is positive average saving

of firewood for each individual category of the households. However, the greatest

positive impact on firewood saving has been found for the category of households

with the smallest cattle holding size of 1-3. This is because households with fewer

cattle are normally nuclear type. As a result biogas produced by their plants is almost

sufficient to meet their demand for cooking fuel.

4.4.6 SAVING OF LP GAS AFTER BIOGAS INSTALLATION

TABLE 4.25 ANNUAL SAVING OF LP GAS AFTER BIOGAS INSTALLATION

Use of LPG
(in
Cylinder)

Before Installation
No. of HHs

Use of LPG ( in
Cylinder)

After Installation
No of HHs

Saving (in
Cylinder)

1 0 1 22
2 12 2 8
3 20 3 5

4 3 4 0

Average
Saving

1.23

Source: Field Survey 2016

Table 4.25 shows that before the plant installation the average annual consumption of

LP gas was 2.74 cylinders per household. After the plant installation, the average

annual consumption of LP gas has been 1.51 cylinders. The average annual saving of

LP gas consumption has thus been 1.23 cylinders per household.

4.4.7 Saving of Kerosene after Biogas Plant Installation

The use of kerosene by the surveyed household has been found negligible. Almost all

the households surveyed reported that they had stopped using kerosene since the year

2003 AD when the price of kerosene was abnormally hiked and also due to the

frequent disruption in the smooth supply of kerosene.

4.4.8 Cooking Time

Cooking in Nepali households is primarily done by the adult female members of the

households. The information obtained from the households surveyed for this study

also supported this trend. Cooking has been found to be a time consuming task for

women, which also helps to explain why women normally cannot manage sufficient
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time for other socio-economic activities. Women were found to spend as many as six

hours a day in cooking before biogas installation. However, this amount of time has

been reduced to maximum four hours a day after the biogas plant installation. Biogas

has thus contributed much to time saving for women, thereby enabling them to

increase their participation in other socio-economic and income generating activities.

Table 4.26 shows the contribution of biogas to time saving in cooking.

TABLE NO. 4.26 REQUIRED TIME FOR COOKING BEFORE AND AFTER

INSTALLATION OF BIOGAS PER DAY

Time Allocated
Before Installation

(Hrs.)

No. of HHs Time Allocated After
Installation (Hrs.)

Time Saving (Hrs.)

4 6 3 1
5 23 3.5 1.5
6 6 4 2

Total/Average 35 3.5 1.5

Source: Field Survey 2016

Table 4.26 reveals that the daily average time saving per household is 1.5 hours. At

the current market wage rate of Rs. 200 per day (8 hour day), the per hour wage rate is

Rs. 25. This shows that each household on an average could save Rs. 37.5 worth of

time per day. Thus the average annual time saving in terms of money is Rs 13687.5

per household.

4.4.9 Cleaning of Vessels

In majority of the cases, cleaning of vessels was done by adult female members and in

a few cases children were employed to do this. The households reported that women

used to spend one and half hours daily on an average for cleaning vessels before

installation of biogas. But after installation of biogas, they spent an average of 45

minutes for cleaning vessels. They felt much more relaxed and needed less effort

during cleaning vessels because of the absence of black soot.

The outcome of the study suggested that there was an average time saving of 30

minutes per day per family after installation of biogas. Time allocated by the users

before and after installation of biogas for cleaning pots is presented in table 4.27.
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TABLE 4.27 REQUIRED TIME FOR CLEANING OF VESSELS BEFORE AND AFTER

INSTALLATION OF BIOGAS PER DAY PER FAMILY

Allocated
Times (in
Minute)

Before Plant Installation After Plant Installation
No. of HHs Percentage No. of HHs Percentage

0-60 4 11.43 24 68.57

60-90 25 71.43 8 22.86
90-120 3 8.57 3 8.57

120 and Above 3 8.57 0 0
Total 35 100 35 100

Source: Field Survey 2016

FIGURE 4.19 REQUIRED TIME FOR CLEANING OF VESSELS BEFORE AND AFTER

INSTALLATION OF BIOGAS PER DAY PER FAMILY

Source: Table 4.27

Table 4.27 and figure 4.19 show the time requirement for cleaning vessels before and

after the installation of biogas. Before installation of biogas only 4 households

completed the work of cleaning vessels within 60 minutes. But after installation of

biogas, the number of households completing the work within the same time period

increased to 24. Similarly, 71.43% households allocated 60-90 minutes for cleaning

vessels before the plant installation, but this number came down to 22.86% of

households after installation of biogas. The number of households allocating 90-120

minutes for cleaning vessels remained same before and after the installation of biogas

plants. However, no household allocated more than 120 minutes for cleaning the

vessels after biogas installation.
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4.4.10 Saving of Time in Collection of Firewood

In this VDC there is no forest, so households do spent time for collection of firewood

is considered negligible.

4.4.11 Calculation of Payback Period

At an average total investment of NRs. 42673 per plant, the payback period of the

initial investment of a biogas plant installation was calculated to be 10.13 years.

The cost of installation was observed through three parameters: total cost of

installation, subsidy provided by institution and self-investment from the Biogas

Households. As per the company rules besides subsidy, the Biogas Households had to

bear certain installation cost by themselves. Provision of loan was also available for

this purpose and Agriculture Development Bank was most preferred by the

respondent Biogas Households in the study. The average cash amount incurred for the

maintenance was within the range of NRs. 700 per year.

TABLE 4.28 CALCULATION OF PAYBACK PERIOD

Particulars Amount in Rs.
Average Saving of Fuelwood Per HH Per Year
(19.37 bhari @ Rs. 250)

Rs. 4842.5

Average Saving of Kerosene Per HH Per Year
Average Saving of  Chemical Fertilizer Per HH Per
Year
Average Saving of LP Gas Per HH Per Year (1.23
Cylinders @ Rs. 1375)

RS. 1691.25

Annual Saving Per Plant Rs. 6533.75
Total Investment Cost Per Plant Rs. 42673
Labour Cost (15 minutes a day @ Rs. 200 Per Day) Rs. 2281.25
Maintenance Cost Per Year Rs. 700
Miscellaneous Cost Rs. 300
Annual Expenditure Per Plant Rs. 3281.25
Subsidy Per Plant (6 cu.m. for Terai) Rs. 9700

Payback Period Without Subsidy 13.12 Yrs.
Payback Period With Subsidy 10. 13 Yrs.

Source: Field Survey, 2016

4.4.12 Perception of Biogas Household on Biogas

There was significant satisfaction in terms of reduction in fuelwood, improvement in

health and sanitation and long term durability of biogas plants but had serious
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misconception regarding effectiveness of bio-slurry as fertilizer. The increased

mosquito breeding after the biogas plant operation was mentioned by the Biogas

Households.

TABLE 4.29 PERCEPTION OF BIOGAS HOUSEHOLD ON BIOGAS

Remarks No. of Biogas Households Percentage
Fully Satisfied 9 25.71
Moderately Satisfied 25 71.43
Not Satisfied 1 2.86
Total 35 100

Source: Field Survey, 2016

Table 4.29 reveals that most of the households are moderately satisfied on biogas

plant they installed. The more number of  households are fully satisfied in comparison

to the number of  dissatisfied household is a good sign about the perception towards

the biogas even it is not satisfactory at a whole.

4.5 DISCUSSION

4.5.1 Impact on Household Activities

The main direct positive impact is less time required for cooking food. Cooking has

now become much easier and convenient after the biogas plant installation. It was

realized that cent percent of the plant owners saved their time in cooking process after

installation of biogas in their houses. They used their saved time in various activities,

viz. social welfare, raring children and cleaning of house. Before installation of

biogas, large space was required for dumping animal dung, which contributed to the

increase in the spread of various flies and insects and made the household premises

look untidy and ugly. However, these problems have been largely solved after the

installation of biogas plants.

4.5.2 Environmental Benefits

The immediate environmental impact of biogas is very difficult to assess at the

household level. This should be seen in a wider context. Burning of firewood or

agricultural waste is not sustainable. Biogas was installed due to the various reasons,

such as scarcity of firewood near the surrounding, excessive increase in the prices of

petroleum products coupled with frequent shortage of these products and another
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reason was the common belief that it reduces the incidences of various diseases like

eye infection, lung infection, various respiratory diseases etc. It is also a smokeless

technology for cooking and lighting purposes.

Pollution and global warming are much pressing problems these days. They have

become a source of worry and anxiety for the environmentalists and the governments

alike. The use of fuel wood is a contributing factor to this global tension. In this

context, the use of biogas will greatly help to reduce the rate of consumption of fuel

wood. Installation of biogas in houses, therefore, contributes to green environment.

The environmental impact of biogas can be viewed from the following perspectives:

1. Biogas when used for cooking saves fuel wood, dung cakes and agricultural

waste. The organic matters and nutrients of agricultural waste and dung cakes,

which otherwise burnt, are available to sustain the fertility of soil.

2. It helps to reduce the emission of CO2.

The impact of the use of biogas on environment must be viewed from a number of

perspectives, most of which relate to the conservation of biomass. Benefits of biogas

could be seen in areas where trees and cow dung are used as primary cooking fuels.

Installation of biogas has worked as a substitute for these traditional sources, allowing

the forest to remain intact and green, and increasing the utility of cattle dung in two

ways: first, as gas for cooking and lighting purposes; and second, as slurry, a

replacement for chemical fertilizer in agricultural production.

4.5.3 Social Benefits

Social impacts of biogas are mostly intangible and these need to be assessed from the

user’s perception which is very difficult. The outcomes of the study showed that there

were some positive impacts of biogas that directly influenced the social aspects of the

beneficiary households.

1. Majority of the plant owners (67.45 percent) said biogas plant raises social

status of the family; it is also a symbol of prestige in society.
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2. There were some households (17 percent) who said that they have more time to

visit relatives and engage in social activities which are also the matter of social

prestige.

3. There were still others (15.15 percent of the total households) who said that

when female members of the households were engaged in social and political

activities by utilizing the saved time, it resulted in increased social prestige.

4.5.4 Economic Benefits

In surveyed VDC, the installation of biogas plants reduced the annual fuelwood

consumption by approximately 19.37 bhari in average per household, which provides

each Biogas Household an equivalent saving of NRS. 4842.5 per year at the local rate

of NRs.250 per bhari. Comparing with expense for fuelwood purchase among Biogas

Households before biogas installation, there was an annual saving of NRs. 2,755.6 per

household

On the other hand they save 1.23 cylinders of L.P. gas which is equivalent to NRS

1691.25 per year at the rate of NRS.1375 per cylinder. In total per household saves

NRs.6533.75 in a monetary term.

Further, improving hygiene and thereby reducing diseases also has an economic

value. If people can avoid diseases it also means their working time won't be reduced

as a result.

4.5.5 Investment Aspect and Pay Back Period of Biogas Plant

The study in entailed as in the national context, in Charpane VDC, majority of plants

(74.29%) were of 6 cu.m . The total installation cost was compatible to NRs. 42,673

per plant of 6 cu.m as quoted by BSP for the fiscal year 2009/10.

Majority (62.86 %) of the biogas plant under survey were installed in the past two to

five years which shows as stated by WECS (2006), the contribution of biogas in the

residential energy sector is increasing. All the surveyed biogas plants were operational

and 88.57 percent surveyed Biogas Households not incurred any repair and

maintenance expenditure since the installation. The average annual maintenance cost
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per plant was below NRs.700. The simple technology and high operational efficiency

gives biogas its reliability.

According to calculation made by Devkota (2001), the payback period is 6.1 years

without subsidy and 4.1 years with subsidy and as calculated by Woods et al. (2006)

without any subsidies the payback period biogas plant would be around 3.6 to 5.8

years. In Charpane VDC, all biogas plants were installed under subsidy but the

payback period was much higher (10.13 years). It was due to the reason that biogas is

not used as the substitute for kerosene. And more importantly, the lack of knowledge

about the use and storage of highly nutritious bio-slurry as potential fertilizer could

not reduce the expense in chemical fertilizers among the Biogas Households.

According to Devkota (2001), the economic value of the bio-slurry shows that the

investment can be gained back in three to four years. Thus, generating awareness

about bio-slurry could thereby further reduce the payback period of biogas plant

installation. Furthermore, if the use of biogas could be extended for lighting purpose,

biogas could significantly reduce the expense in kerosene.

The improvement in health and sanitation and ease in household works were

perceived as benefits by the respondent Biogas Households.

4.5.6 Positive Impacts of Biogas

Biogas technology has the following advantages:

 Cleanliness and Neatness: In all biogas systems, garbage or animal manure

decays under anaerobic conditions. No waste is found nearby since the manure

or garbage does not have to be spread out. There is no bad smell. As a result, a

neat and clean surrounding is maintained.

 Financial Saving: The need for expensive energy sources is reduced and hence,

the expenditure on fuel wood, petroleum products and other energy sources is

reduced. This aspect is particularly important to point to the fact that many rural

households are low income earners. Financial savings arising from the use of

biogas can be directed to other vital areas like buying agriculture inputs to

sustain the main stay of rural economy.
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 Clean Kitchen: The flame produced during burning of gas is clean. Thus, the

pots used on such fire are soot-free and no thorough and hard cleaning is

required which prolongs the life span of the vessel, thereby making another

saving to the household. Still another advantage resulting from cooking in clean

flames is that chances of respiratory and eye diseases attributable to the

exposure to the smoky kitchen are eliminated. A smoke-free kitchen also allows

the kids to join their mothers while they are cooking in the kitchen. Improved

sanitation and reduction in smoke in kitchen are two basic reasons that imply for

better health status. The indoor climate among Biogas Households had improved

as a result of using biogas stoves instead of fuel wood. This could have

contributed to significant improvement in health among Biogas Households.

 Feed Stock is Free: Feeding material is locally available and at no or little cost.

Besides the financial savings, labor time spent on gathering dung is minimal.

 Continuous Supply of Gas: Biogas technology allows for the continuous supply

of gas production which goes uninterrupted even during feedings. This assures

smooth and continuous flow of gas as long as the operating conditions are neat

and well maintained. This is unlike other fuel types like wood where there is

need for drying the fuel wood prior to use.

 Job Creation: An indirect benefit associated with biogas technology is that it

creates employment for a farmer/technician who installs the digesters. A

massive adoption of biogas technology will, therefore, reduce unemployment as

people are contracted to build and attend to faults that sometimes occur.

4.5.7 Negative Impacts of Biogas

The researcher also attempted to collect negative impacts of biogas. As stated above,

most of the users appreciated the positive impacts of biogas. However, some negative

impacts were also acknowledged. There are some negative impacts of biogas on

health which were notified by the users.

1.Incidents of mosquitoes and files increased.

2.Health hazard during mixing of dung and water.

3.Bad smell and so on.
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Some of the plant owners reported that interior of the house became moist giving rise

to the menace of Dhamira (white ant) and other insects. Some of the plant owners also

complained that they had to spend more time to collect additional water for plant

feeding. However, the so called negative impacts of biogas are not very significant.

4.5.8 Operation of Biogas Plant

After installation of the biogas plant, the owners of the plant have to do some regular

work for production of gas, i.e. collection of cow dung, mixing water and pouring into

the inlet of biogas, etc.

In some cases, plant owners had technical problems too. They were not only unable to

solve these problems themselves, but could also not get the services of trained

technicians in time. However, biogas companies would occasionally conduct two-day

training for biogas users with support from BSP. By such training, users of biogas

plants were highly benefited. All users reported that the operation of the biogas plant

was easy. Once they fed the digester with the mixture of dung and water each day, the

gas was produced due to anaerobic digestion process
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CHAPTER 5

SUMARRY AND CONCLUSIONS AND RECOMMENDATIONS

5.1 SUMMARY

Biogas is an appropriate alternative source of energy for household purposes. Forest

resources have been the main source of fuel energy in rural areas of Nepal. Excessive

use of firewood directly leads to deforestation, climate change and many other

dangers. So, the promotion and development of biogas is very important in the

context of Nepal. In this context, the present study on the impact of biogas in rural

area was made.

This study was conducted in Charpane VDC of Jhapa District and was based on the

limited sample size of 35 households. Before conducting this study, a brief review on

existing literature was made. The review focused mainly on the impact studies.

The major findings of the study are summarized as follows:

1. Biogas plants with 6m3 size were more popular and more useful in this study

area as compared to other sizes of the plant. This study found out that there were

74.29 percent households using the 6m3 biogas plant-size and remaining 25.71

percent households went for the 8m3 biogas plant-size.

2. Most households (96.14%) said that they installed biogas as a substitute for

firewood and to have ease in cooking. All households said that the use of biogas

contributes significantly to firewood saving. The average annual saving of

firewood per household has been found to be 19.37 bhari.

3. Use of biogas has also been found to have contributed to LP Gas saving. The

average annual saving has been found to be 1.23 cylinders per household.

4. The use of biogas is mainly for cooking these days, but before the unavailability

of electricity, biogas was also used for the lighting purpose. However, in our

study, the impact of biogas on electricity consumption has been found

negligible.



63

5. There is a considerable amount of average time saving from cooking, collection

of firewood and cleaning vessels after biogas installation: 1.2 hours per day per

family. Time thus saved has been mostly used in looking after children, and

other social and income generating activities.

6. Subsidies provided by the BSP were a very encouraging factor for the

installation of biogas plants.

7. Average cattle population size is 3.5 per household.

8. Average family size is 5.25 per household.

9. Landholding size is 18.83 kattha per household.

10. The users felt reduction in many health related problems such as lung disease,

headache and eye problem.

11. Most of the respondents felt that the menace of flies or mosquito has increased.

12. Majority of respondents reported that the social status has increased after

installing biogas.

13. The payback period for biogas installation is 10.13 which is higher than the

calculation of payback period suggested by different organizations.

Majority of the respondents reported that the overall economic, environmental and

energy conditions have improved.

5.2 CONCLUSIONS

The outcomes of the study suggest that the main benefits of biogas to its owners are

cooking facilities that saved considerable amount of time and money. It also raises the

socio economic status of the plant owners. Besides these, there are other benefits as

well, such as convenience in cooking and reduction of indoor air pollution resulting in

several health benefits. However, these benefits are not quantifiable and easily noticed

from financial point of view. Furthermore, an economic and financial analysis is most

necessary to examine the economic viability and financial soundness of the plant. The

benefits and costs of biogas is a controversial topic and may remain so for many years

to come because the working of biogas depends upon many factors. Whether a plant

is financially beneficial or not depends upon the assumptions made while conducting

financial analysis which is not done in this study. The study mainly deals with the

benefits and costs of biogas on firewood consumption. In general, biogas plants were

found to have many positive benefits on the users, which were well appreciated by
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them. The total average time saving of 1.2 hrs per day per family suggests that the

installation of biogas plant has been successful to reduce the family workload.

The role of biogas companies is very important in encouraging the households for

plant installation. Similarly, the role of ADB/N in providing loan was also appreciated

even though some other financial cooperative companies have also started to invest in

this sector. However, there were some who complained that they were not satisfied

with the role of ADB/N because they could not get loans from the bank due to non-

possession of adequate land as collateral.

The outcome of this study pointed that most of the sampled plant owners were

optimistic regarding the role of companies despite their ineffective after- sale-service.

GGCs have to improve their service delivery keeping in view the customer’s trust

placed upon them. This study revealed that the subsidy is one of the major attractions

for most of the users to install biogas plant. One of the encouraging facts noted is that

the marginal groups or non biogas users too, are highly motivated to install biogas

plants.

Conservation of forest has great role in protection of our surrounding environment.

Forest plays important role in the formation and conservation of soil, and occurrence

of timely and sufficient rainfall. Despite these positive impacts, reduction in gas

production during winter season, frequent breakage and delay in the post-installation

operation and maintenance works from companies are some of the problems that have

to be addressed effectively in the days to come for more positive impacts from biogas.

5.3 RECOMMENDATIONS

This study reveals that there is sufficient room for improvement in the present role of

GGCs, method of biogas plant construction and maintenance to achieve a qualitative

product and provide more benefits to the plant owners. Based on the findings of this

study, some recommendations are given below.

1. Local manpower should be trained in the area of maintenance, construction and

supervision and their salary, allowance, etc. should be fixed by the government.

They should visit the plants regularly and provide the necessary service.
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2. BSP/Government should start various programs for the women so that they can

utilize the saved time in income generating activities.

3. The subsidy provided by the government should be increased and focused on

those sections of people who are neglected and marginalized.

4. It has been found that farmers do not know the proper utilization of slurry from

biogas plants. Therefore, they should be properly advised about the method of

preparing compost fertilizers.

5. Supervision which has been conducted by BSP should be made regular and

effective because low quality construction may bring negative impacts on the

users.

6. Gobar Gas Companies should conduct women education program, awareness

program and publicity campaigns and other useful programs to motivate the

farmers towards the needs for biogas plant installation.

7. Most of the plant owners were male but most of the users were female. So the

training should be given to the users, not to the owners.

8. Due to the lack of resource and manpower, the GGC may not be able to send

technical manpower to all constructed plants, but this problem can be solved if

the respective plant owners are provided with the operation and maintenance

training.

9. Present guarantee system needs some adjustments so that it will include a

mechanism that forces the manufacturer to render the services as required.

10. Promotional activities are required both at local and national level. At local

level, companies should distribute the pamphlets with picture, documentary and

arrange workshops which can easily educate the local people. Besides these,

they should provide some advertisement through newspapers, radio and

television so that people can be made aware at national level, too.

11. Adequate resources should be made available to ADB/N for the purpose of

advancing loans to biogas program.

12. Loan procedures under biogas program should be drastically simplified. Farmers

are mostly illiterate and they do not possess capabilities to face bureaucratic red

tapism. So, simple and easy to understand procedures should be devised.

13. With several direct benefits and indirect benefits of biogas in terms of social,

health and environmental sector, biogas installation should be given priority.
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14. Public support is very important in the promotion of biogas. If the rural

communities don't have confidence in investing in biogas they will continue to

use fuelwood that is already available. Spreading information about biogas and

its positive effects should be promoted.

15. Slurry utilization prospects and use of biogas for lighting should be promoted to

enhance benefits of biogas and reduce payback period of biogas installation.

16. Lack of financial capabilities to invest in biogas plants among poor farmers in

rural areas is one of the biggest challenges. Possible solutions to this should be

explored.

17. The Clean Development Mechanism (CDM) can help finance further biogas

growth in developing countries. More research should be made in biogas and

related aspects of CDM to obtain supportive data and information.
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