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ABSTRACT
The purpose of this study was to obtain information about adoption of biogas as an
alternative source of energy in Jinja district. Data was collected from. 75 households which

owned livestock.

Most (60%]) of the respondents were male. The most predominant age group was > 46 years
(44 %), ‘and the majority (52%) had a.family size of 6 to10 people and had attained tertiary
education. Majority (80 %) of resporidents owned fixed domed bio digester. Major- sources of
information and maintenance about biogas were mainly from NGOs (64 %), Most. (48%) of
the respondents attributed the reason for adopting biogas to availability of feedstock ‘and: the
most predominant challenge faced by most respondents who adopted biogas. technology in

the study area was low: gas volume (20%).

Basing on the results of the study, it was concluded-that all the respondenits cafried out mixed
farming and most of the farmers owned cattle under intensive system of rearing. Most (48%)
of the respondéiits attributed the reason.for adopting biogas to availability of feedstock and
the most predominant chatlenge faced by most respondents who adopted biogas technology
in the study area was low volume of gas. The résearcher recommerids that operators of biogas
plants should prepare feedstock appropriately that is mixing the water or urine ‘with
excrement to get a porridge mixkture and use fresh excrement for .fe_ed'ing- the digester to

overcome the challenge of low gas volume.

ix




CHAPTER ONE:; INTRODUCTION

1.1 Background

Although 'havi'11g:_.adequat'e, affordable, efficient and reliable energy services with minimum
effect to the environment is a necessity to achieve social, economic and environmental
aspects of development (Nyabawe & Kisaalita 2014), Marks & Wagg (2013) rioted that 1.3
billion people had no access to e'lec_tricity and 2.6 billion had no clean cooking solutions
globally. This explains why in-a report of the Ministry of water and environment, Kamuntu
(2012) stated that there was need to-create awareness for incentives for alternative sourees of

energy.

According to Dahunsi & Oranusi (2013), a biogas plant is an appropriate and sustainable
method of disposal of huinan or animal waste to produce slurry and biogas for cooking and
lighting in order to reduce on the strain on the environment by_ ‘decreasing the use of biomass,
and the production of green house gases as the methane produced from the manure ‘is
captured and used. Mulinda. et al. (2013) reféired biogas fechnolagy to a form of biomass
energy which incorporates a wide range of biomass fuels which are often used in their

unprocessed forim.

In order to improve livin_g conditions-of households in Uganda, Kenya, Tanzania, Ethiopia,
Sencgal and Burkina Faso, the African Biogas Partnership Program (ABPP) was established
in 2008. ABPP woiks hand in hand with The Netherlands Development Organization (SNV)
which provides advisory services, with the aim of 'impmving_ basic services, production,
income and employment for people. In Uganda, the Uganda Domestic Biogas Program

(UDBP) was initiated undér the ABPP by Heifer International (Tumwesigye, 2013).

According to Sabiiti & Karugi (2006), the overall objective of the UDBP-is to disseminate
domestic biogas in rural and peri - urban areas wiﬂi the ultimate goal of establishing a
sustainable and commercially viable biogas sector in Uganda. The Catholic Agency for
Overseas Ald and Development. (CARITAS) JINJA was given the mandate to act as the

Implementing Partner (IP) for UDBP in Busoga region of which Jinja district is inclusive.
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1.2 Research Problem

According to Menya et al. (2013), 6ver 93% of Ugandans rely on wood fuel in form of either
charcoal or fuel wood for cooking. This implies. that there is @ high rate of deforestation and
it is necessary to promote other energy sources like biogas, especially for use at household
level. In a study carried out by Levi & Dovothy (2009}, they discovered that biogas could
supplement or even replace wood as an energy source for cooking. and lighting besides

preducing heat, power and also organic fertilizers to the farmer.

Though biogas systems can operate at smail and. large scales in urban and rural locations
Mshandete & Parawira (2009), a study Pandey er al. (2007) revealed that, there is limited
adoption of biogas technology in Uganda. According to Walekhwa et al. (2014), biogas
production in Uganda improves public-health and pollution control. Disposal and digestion of
wastes in a biogas plant reduces parasites and pathogenic bacteria count by -90%, It breaks

the vicious gycle of infection via drinking water, which in many rural areas is untreated.

According to Hazra el al. (2014), the primary environmental cause of death was household
air pollution from burning solid fuels in primitive cook stoves. Househald air pollution due to
inefficient combustion of solid fuels which emitted high concentrations of particulate matter
and other harmful emissions had a correlation with acute lower respiratory infections in
children, and chronic ebstructive lung disease and lung cancer in adults, It was the third most

deadly global risk factor; accounting for about 3.5 miliion deaths annually.

To achieve this target therefore, there-is need to determine the faciors for adoptien and non -

adoption of biogas in Jinja district.

1.3 General Objective
» To establish the reasons for adoption and challenges faced by farmers of biogas as an

aiternative source of engrgy in Jinja distiict.



1.4 Specific Objectives

e To identify the household characteristics of farmers who have adopted biogas technology
in Jinja district.

» To identify the reasons for adoption of biogas technolo gy among farmers in.Yinja distriet
¢ Toidentify the challenges faced by farmers who have-adopted biogas technology in Jinja

district.

1.5 Research Questions

o Whatwere the household characteristics of farmers who have adopted biogas technology
in Tinja district?

e What were the reasons for adoption of biogas technology among farmers in Jinja district?
» What were the challenges faced by faimers who adopted biogas technology in Jinja

district?

1.6.Significance

Much as biogas is an old technology of the 1930s, its adoption in Uganda has been timited.
This research will provide data about: the reasons for adoption and non - adoption of bicgas
techirology in Jinja district. The infoiation will be useful to the target clients of Uganda
Domestic Biogas Program who include farmer groups, members of Savings and -Credit
Coopetative Society (SACCO), fatmer groups organized by corporate organization or Non
Government Organizations (NGOs); for example Send A Cow Uganda, Humanist. Institute
for Cooperation with Developing Countries (HIVOs), Catholic -Agen_cy for Overseas-Aid and
Development (CARITAS), Church of Uganda, National Apgricultural Advisory Services
(NAADs), Heifer Project International, and other relevant Community Based Organizations
{CBOs) in localities and organizations which are acfive in disseininating biogas technology
in Uganda like; the Ministry of Energy and Mineral Development, Agricultural Engineering
and Appropriate Research Institute, Namalere (AEATR1), and other stake holders inchiding
rural households, private constriiction companies, masons, vocational training institutions,
financidl institutions, local governments, the central goveenmient, parliamient, civil society
organjzations and development partners to act as a reference during .decis_ion'.making-'procesé.

about the adoption of biogas as an alternative source of energy.




1.7 Justification

Accordingto Aimigun ef af. (2012) a lot has to be done to publicize biogas as an alternative
source of energy for domestic use such as cooking and lighting. According to Mwirigi ef ¢l.,
(2014), the use of biogas has created a positive impact econemically, socially and
environmentally. However, its adoption in Sub Saharan Affica of which Uganda is part, has
been tow. Therefore, there is need to explore the gaps in its adoption. According to Mark
(2012), the Energy Policy for Uganda (2002), has emphasized the development, adoption and
utilization of renewable energy resources like biogas in order to achieve objectives of
emission reduction, protection of the environment and energy conservation. All the above
facts provide the 'ba'si's. 1o research on the adoption of biogas as an alternative source of

energy in i inja-district,

1.8 Scope

The research was catried out in Jinja district from March to April and it was focused on the
beneficiaries of UDBP who were urider CARITAS JINJA. CARITAS JINJA is an NGO
which promotes the ase of biogas as an alternative source of energy among famers and other
institutions with feedstock for the biogas digesters. CARITAS JINJA operates in Busoga
region covering ten districts including Jinja, The research was conducted in four sub counties

which included, Buwenge‘_',.Budondo, ‘Wairaka, and Wanyange.




CHAPTER TWO: LITERATURE REVIEW
2.1 Perception of farmers towards biogas
Biogas is @ mixture comprised of 60% methane, 40% carbon dioxide and traces of other
gases like hydrogen Shekri (2011). Biogas is flammable and is produced by microbes when
organic materials are fermentéd in & certain range of temperatures, moisture contents; and
acidities, -under ail’tight conditions., The feed stock which can be used for production of
biogas includ'e;_ waste water sludge, animal manure, crop residues and organic wastes, Biogas

can also be collected, with special installations, from landfill sites (_Sea'di, 2008)

According to Tumwesigye (2013), the amount of biogas that could theoretically be produced
from manure depends on the type or breed of livestock and the livestock management
system. However, sufficient quantities of feedstock, especially animal manures, are needed to
produce biogas. 1 1o 2 cows or5 to 8 pigs produce sufficient feedstock t6 provide biogas for

a typical household.

Despite the very low uptake of biogas in Embu West district in. Kenya,. a study, (Nguu et al.
{20143, revealed that livestock farmers had a positive perception towards biogas generation.
Majority (85.9%) thought that biogas technology was useful in conserving the environment.
and (47.4 %) would not have difficulty in using biogas for cooking traditional foods. The
farmers considered biogas as a waste disposal system and most (89.7%) of the respondents

said that the regular supply of biogas reduced the task of gathering fire wood.

Another study Upham & Shackley (2007), revealed that sonme people: in many European
countries had the perception that biogas was a dirty and old fashioned way to produce
energy. This attitude led fo the resistance of installations-of biogas and: low uptake of the
technology. Socio-cultural issues fike the attitude and ability or willingness of the
beneficiaries and operators of the respective biogas plants to handle feces also determined the

acceptance of biogas plants.




In a study Nguu éf-al. (2014), most (55.5%) of the respondents perceived that bio-slurry had
superior nutrient qualities over usual fertilizers and cattle dung. According to Karki (2006),
the biogas users® survey of 2006 showed that majority of the respondents pereeived that they
had increased yi¢lds due to bio slurry use. In the same study, the farmers had the perception
that there was a change in pests/diseases control after bio-slurry application and (48%) .of

biogas users perceived that there was aii increase in mosquitoes after biogas use..

According to Fred (2013) the presence of few digesters in linja was attributed..to poor
perception for the use of biogas and laziness such that the people could hardly sustain a

biogas plant thus limited growth of the technology in the atea.

2.2 Lievel of awareness about biogas as an alternative source of energy

In a study Wachera (2014), hoted that increased awareness creation and community training
on the benefits of biogas was an appropriate measure for potential biogas users to appteciate
and embrace the technology. As such, there was need for community sensitization ‘on the
social, economic and environmental gains that would arise if they adopted biogas at the
household level. She furtheér elaborated that the draft National Energy Policy should be

enforced and mechanisms put in place to sensitize people on the potential of biogas energy.

According to Nguu ef al. (2014), majority (84%) of the farmers who had limited knowledge
of a -work:in'g digester could not adopt biogas. Another study, Mwakaje (2012), in Rungwe
district, Tarizania showed that most of the people who had not accessed biogas technology
espeeially from the Muslim community had the perception that biogas was a dirty thing. In
Kilimanjaro region however, neighboring households including Muslims who observed the

functioning of a bio-latriie in Lomwe Secondary School were inotivated to adopt biogas.

Ina study in Punjab, Akram et al. (2013) attribuited the large number of biogas plats in the
central town to more awarenéss, social contacts, an active role of media in disserinating
information about adoption -of biogas and the level of education. Houscholds without
sufficient gas especiaily in winter season were linked with the lack of awareness and training
with the need to carry out operation and maintenanice functions at recommended- intérvals

and inability to supply the household with appropriate biogas specific appliances.
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The findings of Hetkoap. (2013), showed that the biogas actors in Auvstria weie in the view
that awareness on biogas technalogy was very law hence the need to practically show case its
potential -ai the. local level for bisgas adoption rates to improve. Emphasis was put 'on the
need to educate the communities on the benefits and importance of biogas and participation
of all 'stakeholders in the biogas industry to ctedte a platform for its promotion 10 increase

awareness and create demand among potential and interested clients.

The findings of Feder et al. (1985) about slow adoption of biogas due to limited access to
informatioh conquered with those of Mwakaje (2008) ., who rioted that biogas technology
did not diffuse much to the rural poor communities: wherg indoor fed dairy cattle were kept
partly due to inadequate awareness about the technology. To add on, Walekhwa, (2009)
noted that there should be educational and- awareness campaigns on bio,g'as benefits and

successes to bolster wider biogas enérgy acceptance in developing cowitries,

According to Boonrod, (2015) the barriers-to participation and decision making of the waste
to eneigy policy project were attributed to lack of knowledge and understanding of the
relationship between otganic' waste, biogas and electricity cwrrent by the general public.
Therefore, prioritization and planning for enhancing understanding and awareness rising was,
necessary to as quickly as p‘ossibleﬂ create undeistanding and generate knowledge in various

dimenisions in order to ensure the success of the waste-to-energy policy.

Karki & Expert (2006) Studies conducted in Nepal on slurry use showed that the impact of

slurry exiension and promotion program was very. conducive to make the farmers conscious
about the utilization of bio: shuy as fertilizer to enhance crop production and productivity of
soils, Information dissemination was through regular visits to farmers, distribution of eaflets,
posters and radio discussion programs. Tnitially, farmers lacked interest and awaréness about

the valve of organic fertilizers. Increasing awareness was thus achieved.

2.3 Factors responsible for adoption of biogas as an alternative source of energy

According to Sengendo ef al. (2010), adoption of biogas is determined by availability of

well-functioning, inexpensive, dutrable modern gas appliances including burners, lamps,

refrigerators, and good-looking plants from the very start. Also, user fiiendliness of plants




and appliances- plus guaranteed supply of materials and spare parts coupled with assured

repair and maintenance; deterinine their acceptance,

Other factors influencing the adoption of biogas as an alternative source of enérgy inciud_c';
willingness of the farmer to use digested slurry as fertilizer, knowledge of storage and
spreading: techniques for slurry, and appreciation of the positive effects of fertilizing.
Furthermore, availability of suitable, inexpensive sturry spreading implements; and work
irivolved as viewed from the user’s standpeint, and a positive cost-benefit ratio, let alone

favorable financing in terms of loans and-subsidies.

Biogas technology has both economic. and social benefits which influence adoption of the
technology. According to Deublein & Steinhauser (2011), the benefits of biogas include;
providing organic fertilizer whichi is safe for the environment, biogas is ¢lean and healthy to
use as it prevents fumes due fo indoor simoke when cooking. Biogas is cheaper than charcoal
and firewood and it reduces-work load for women and giiis as there is ne need to move long

distances to collect firewood.

According to Gitoriga (2014), biogas technology creates local job opportunities for digester
production and service which translates directly into financial savings. Slurry used for
agricultural purposes not only increases agricultural produce, but it also generates revente
from the sale of extia bio-slurry to other farmers. In a swdy, Walekhwa et al. (2009)
discovered that bio slurry reduced weed growth by 50 percent because the weed seeds were

destroyed in the digester,

According to Amigun ef al. (2012), biogas production plays a significant role in controlling.
and .co'_l]'ecting_ organic waste materials which, if untreated, may cause severe public-health
and environtnental pollution problems. According to Mwirigi ef «f. (2014), the owners of
biogas plants in Kenya used bio slurry fo fertilize their crops. This lessened the use. of
compost and inorganic fertilizers. Some households in Ethiopia valued bio slutry because vse

of slurry increased agricultural production and reduced input-costs.




According to Ocweija {2010), biogas plants can help meet many of the United Nation’s
Millennium Development Goals (MDGs). The first goal of the MDGs which is 1o eradicate
extreme poverty and hunger may be achieved Bﬁy’ using the slurry, which is produced from the

biogas systems to fertilize crops andf-itnp'ro'vc the composition of soil.

Goal Three of the MDGs is to promote gender equality and empower women. Sirice most
families count on f'l're'wood to cook their meals; and it is the women and the girl child that
asstime the burden of cooking and gathering firewood, women:and the girl chifd would have
mot¢ time for other activities such as attending school related to Goal Two of achieving
universal primary ediication, income generating 'a‘ctivi.ties"and more social time by using

biegas.

According to Pandey et al. (2007) the exposure to smoke. produced from the cooking fire

would be reduced b‘_.y using biogas, thus leading to an:-'i'mp'r'o'vement in the health of women

and children; in relation to Goal Four of réducing child mortality: In addition, Goal Seven of

the MDGs, ensuring environmental sustainability is assisted by biogas technology by
ptoviding sanitation for both urban and rural communities, reducing deforestation, and

reducing the amount of carbon dioxide released into the atmasphere.

2.3.1 Adoption of biogas globally

According to Bhat er @, (2001) it was estimated that there were 16. million small-scale
household digesters around the world in 2005, with most of these plants in India and China.
In India, 6 million tons of firewdod was replaced by the use of biogas in 1996. Furthermore,
the 'ﬁndin_gs of Mwakaje, _(2008) showed that seven million digesters in China contributed to

the energy demands of 4% of the country's population.

In a review on the use of biogas in the Sirsi region of India, Bhat et @l. (2001) determined
that the area experiericed. a high rate of success compared to other regions due to a. large
population of livestock, which prevented plant abandonment because of insufficient dung.

They also found that there was greater access to free or low cost digester maintenance

through intermediate {inabcing institutions, like.agricultural cooperatives. This irfrastructure.

provided greater support to clients, impacting the overall suecess of biogas in the region.
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According to Deublein & Steinhauser (2008), the first biogas program was implemerited in

Nepal in 1989. Austria constructed biogas plants which were fed with thie excrement of 9,000

laying hens, 1,500 poultry and 50 pigs in 2003, In addition, Sweden invented communal

vehicle fleets and a train running on biogas.

According to Deublein & Steinhauser (2011), the government of Geérmany planned to
construct 43,000 biogas plants until the year 2020, In December 2005, Hungarians
inaugurated a biogas plant- with a capacity of 2.5 MW. The plant was fed with {iquid manure
from several cattle farms and wastes from poultry farniing. Russia installed more than 70
plants. Countries in Latin America, like Arg_&ntin‘a, Peru, Brazil, Chile, and Mexico started

the implementation of biogas plants around 2008.

According to Smith er al. (2012) a highly successful national program which involved
integration of cheap biogas digester techinology into holistic farming systems ‘and used the
nutrient rich digester slurry in fish ponds to grow algae to feed the fish and provide an
additional source of food and income was invented in Vietnam. SNV implemented the
program in Vietnam in 2003, Bangladesh and Cambodia in 2006, Lao PDR in 2007, followed
by Pakistan and Indonesia in 2009 and Bhutan in 201 1.

By 2010, 360,000 households had been equipped with SNV biogas plant giobally. SNV
together with Asian Development Bank aims to build additional one million plants by 2015

in their "Energy for All Partnetship” program.

2.3.2 Adoption of Biogas Regionaily
Ih a study by Mulinda. er &/, (2013), they found out that the scarcity of wood fuel was

exacerbated by overpopulation, the risingneed for cropland, a high rate of deforestation and

soaring demand for wood. fuel infortn of charcoal in order to meet household energy’

requirements. According to Mwirigi er al. (2014), the African Biogas Initiative set a‘target to
construct at least two million biogas units in Africa-by theé end of 2020 with an operation rate

of 90% to meet the high demand for fuel.
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in a study, Miwirigi & al. (2014) pointed out.that biogas was an appropriate solution to. Sub
Saharah Africa (SSA) energy needs due to the decentralized nature of human settlemeénits. in
the region, resulting in very high distribution costs for- conventional centralized power
systems. According to Pandey ef al. (2007), the first biogas digesters in Aftica were set up. in
South Aftica and Kenya in the 1950s, Tanzania introduced biogas in.1975 and South Sudan

initiated biogas in 2001.

Other Sub- Saharan countries with biogas technology included: Botswana, Burkina Faso,

Cote d'Ivore, Ethiopia, Ghana, Guinea, Lesotho, Narmibig, Nigeria, Zimbabwe, South Africa,

Uganda, in commercial farms such as in chicken and dairy farms in Burundi, health clinics in

Tanzania, a public latrine block i Kibera in Kenya and prisons in Rwanda. According to
Amigun ¢/ al. (2012), the commonest type of biogas design. in Africa was modified by the
“Centre for Agricultural Mechanization and Rural Techrielogy (CAMERATEC), Tanzania.

According to Tumwesigye (2013), biogas technology in SSA was promoted by ABPP; a
Private Public Partnership (PPP) between the international aind foreign aid agencies like the
Directorate General for International Cooperation (DGIS), Humanist Institute  for
Cooperation with Developing Countries (HIVOs), SNV, and Heifer International. According
to Smith-ef al. (2012) East Africa, Ethiopia, Cameroon, Benin, Burk‘iha ‘Faso had national
domestic biogas programs with national targets of insta]’]in_g over 10,000 domestic systems
by 2015.

According to Kahubire er al. (2010), the expected benefits of biogas were; improvement in

health and living conditions in rural hou_seholds_-especiaily in regard to women and children,

improved soil. fertifity. and -agricultural production, reduction of firewood use and time to:

collect it, reduction of green house gas emission,. and creation of new jobs and a new biogas
business sector.

2.3.3 Adoption of Biogas in Uganda

Aceording to Sengendo ef al. (2010) in general, the willingness to accept construction and

operation of biogas -plants is influenced by; project organization by involving the users,
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especially the women, in all decisions concermning biogas plant and coordinating :all essential

program measures with target group representatives.

In a study Pandey ef ai. (2007), the' Church Missionary Society in Uganda. built the first
biogas plant in the early 1950s in Mbarara district with emphasis on thé treatment of sewage.
‘Later on in the 1960s, some missionaries built a demonstration piant in' Kotido district. In
1985, the Chinese biogas technical team. carried out a feasibility study covering many
private, government and cooperative faring in U_g_’anda and they concluded that biogas

technology was most viable in small scale private dairy farms with easy access to feedstock.

In 1989, demonstration plants were constructed in Karamoja district. FAO carried out
angther study through the ministry of energy which led to creation of a national biogas
program in Uganda. They recommended a Chinese type design to be built at secondary
schoals as a bio latrine system using cow dung but with. possibilities of incorporating human
manure. FHowever, acquisition of feedstock became the main constraint” with inadequate

knowledge-about the technology.

Duaring 1980 .o 1 '9905_, a number of government andzprivate‘ initiatives went into development.
and popularization of biogas technology in Uganda. According to Okaka ( 1988), a biogas
plant was established in east Ankole diocese in 1982 with five more installations for
domestic application in Mbarara district. The Ministry of Animal Industry and fisheries
through assistance of Chinese established three units of Chinese type biogas plants in Mbale

and Tororo for water heating; cooking and lighting.

Also, the Lugazi sugar corporation {SCOUL) was operating a 2 cubic meter biogas plant
using the lirdian type of floating gas-holder. The Ministry of Energy plans to install five more
demonstration biogas plants in seme parts of the country including Mukéno District Farm
Institute, Ruti, Rubona, Ngétta district. Farm Institute and Arapat in order to. share the
experjences of other countries like Ethiopia, Burundi, Botswana, Tanzania and Zambia where

studies hiave beeh made in the field of biogas technology with increasing usage:
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According to Tumwesigye (2013), both government and non government institutions were
promoting biogas technology in Uganda, According to Walekhwa ef . (2009), most biogas
systems that were built in Uganda used cow manure as the main source of substrate for the
system. This could be expafided to include manure ftom pigs, chickens, and goats, crop

residue and hiuman waste,

2.4 Factors for non- adoption of biogas

According to Dahunsi & Oranuisi (2013), the slow pace of development of biogas technology
in Africa was attributed partly to shortage of raw materials {o feed the digester due to poor
infrastructural development in animal rearing and plant cultivation. In 2 study Pandey et al.
{2007), reported that adoption of biogas in Uganda had been limited; partly because of the
upfront cost of a biogas digestet' and the social stigina against ifs use amohg Some

individuals.

Furthermore, Nguw et al. (2014) shéwed that the factors contributing to low adoption of
biogas technology in Embu West district in Kenya included; low gas pressure, lack of
installation. capital, inadequate. 'SLlpp]'}" of dung to feed digesters, lick of interest, labor
involved in feeding the -di:'gester;. lack of knowledge of digesters™ operations, shortage of
trained technicians to install and service digesters, lack of exposine to a working digester,

preference for electricity, wood, charcoal and LPG gas, broken down digesters.

Accordihg-_ to Sabiiti & Karungi (2006), the constraints to adoption of "bicgas: included;
awareness creation, land teniwe Security, financial capital, livestock improvement and
research and policy review. The findings of a study Mwirigi e/ al. (2014) showed that
limitatiens to adoption of biogas: as an alternative source of energy in Sub- Saharan Africa
included; low lgvels of awareness of the potential uses of biogas, and the small size-of land-

holdings; which limited the number of d'iffere'nt types ol land use.

According to Njoroge §-2'002-), the non-progressiveness of most biogas programs in Africa
were due to: fatlure of Altican governments to support biogas technology through a focused

energy policy, poor design and construction of digesters, wrong operation and lack of
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mainteriance by users, poor dissemnination strategies, lack of project monitoring and follow-

ups by promoters, and poor ¢wnership responsibility by users,

In Kenya, a study commissioned by Shell Foundation in 2007 identified, the high costs of
installing the biogas systems as the major bottleneck in adopting the technology. Reviews by
Gitoniga (1997), indicated that lack of credit schemes to help farmers to acquire biogas plants,
wag another barrier that hindered the adoption of this technology especially among the
potential users. Many of the banking institutions had unfavorable requirements for rengwable

energy technologies financing such as biogas technology.

In cases where financing mechanisms were provided for end users, these were often not
withift the reach of the majority of the population. For example, a biogas project in
Zimbabwe benefited mdinly affluent rural houssholds, since over 80 percent of rural
population could not afford the smallest biogas system even at the cheapest rates. Moreaver,
stringent requirernents for loan applications excluded majority of the rural p'opu!atilon from

qualifying, deterring the potential users (Mapako, 2000).

Another factor that hindered biogas adoption was the minimal disposable income among
farmers and competing needs: fot the limited available financial resources Gorgen ef al.
(2009) Due to poor economic performance, there was an increasing level of household
poverty, which affected the purchasing power of the rural households. As result, many
houscholds had veéry little savings to invest in non-pelluting enetgy technologies such as

biogas.

Tn Tanzania Mwaka_lj'e (2008), concluded that, despite a high biogas demand of 90% and
favorable conditions, such as large numbers of indoor-fed  cattle coupled with inadequate
firewood, water availability strongly constrained adoption of biogas technology. Limited
water availability posed a constraint to biogas operation because: biogas units typically

required water and manure to be mixed in an equal ratio.
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Aceording to Walekhwa ef al: (2009), In Uganda, age of the household head, household size,
traditional fuels and level of education of the household head were -contributing factors to
adoption of the technology. increase in age and level of education were inversely related to
adoption while availability of traditional fuels and increase. in household size had positive

impacts on acceptance of the technology.

Socio-economic surveys carried out 1 Uganda and Kenya, highlighted low levels of
education and income as the main cduses of limited, little or no involvement of women in the
decision for procurement of energy sources; the decision to install biogas was mainly taken

by the male heads of households who controlled resouices and their-allocation.

In Uganda, the impact of education was contrary to the findings in Kenya Mwirigi et al.
(2009) and elsewhere Mwir’-igi et al. (2014), more educated people in Uganda gen’eral'ly had
more income and thus could afford other sources of energy, such as electricity, which they
consideted to be more convenient. In Kenya, size of the farm, land tenure security, number of
dairy catle, farming system and the cost of a cow wete positively correlated with adoption of

the technology Mwirigi et al. (2009)

Iir addition. biogas units were expensive to construct and some biogas digester designs, such
as-the fixed dome, remained operational for many years, thus necessitating the need for land
teriure security, This implied that dreas with higher numbers of zero grazing farming systems
were more likely to adopt the technology because of increased av_ail‘ébil'it_y of feedstock due
to ease with which cow dung could be collected to feed the digester and the high selling cost

of a cow ‘which implied that a farmer could raise sufficient funds to construct a biogas-unit.

In Sudzh, lack of proof of ecoromic benefit analysis led to low adoption {Omer ef 4l., 2003).
According to Renwick e/ «l. (2007), Winrock International carried out a financial and a
holistic cost-benefit analysis of biegas technoelogy and found a hi-g_h financial and economic.
return, It was concluded that biogas technology had a potential to .make progress

simultaneously on a number of the Millennium Development Goals, thereby significantly
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improving the lives of poor African households. Contrary, biogas uptake in the SSA s still

low. There is'need to explore gaps in its adoption.

6.



CHAPTER THREE: MATERIALS AND METHODS

3.1 Study Area

The study was carried out i Jinja district which is bordered by Kamuli District to the north,
Luuka District to the east, Mayuge District to the southeast, Buvuma District to the so‘uth,_
Buikwe District to the west and Kayunga District to the northwest. The annual average
high temperature is 28.1°c; the annual average low temperature is 16.3%. The average
temperature is 22.2%. The average annual precipitation is 1324mm. Jinja district has the
following subcounties, Budondo, Busedde, Butagaya, Buwenge, Buwenge: T C, Buyengo,

Cenitral Division, Kakira, Mafubira, Masese/ Walukuba, Mpumudde/ Kimaka.

3.2 Study Désign
The study was a survey to establish the factors inﬁuencing_.. adoption of biogas as an

alternative source of energy iii Jinja district.

3.3 Study Population
According to Burns & Grove (1993), a population has bgen described as an element that
meets the sample criteria for ‘inclusion in a study. The study population included. 75

houiseholds which owned livestock.

3.4 Sampling Design

A sampling design is a definite plan. for obtaining a sample from a given population
(Kothari, 2004). A non probability snowballing technique was used to obtain farmers with
biogas (Noy, 2008). The method or technique siarted with identification of a biogas promoter
from the office of CARITAS J inja- who later linked the researcher to a farmer who had
adopted biogas technology. There wete (9) farmers from Budondo sub county, (6) from
Busedde, (17) from Buwenge, (4) in Buwenge Town Coungil, (13) from Buyengo, (11) from
Kakira and (15) from Masese/ Walukuba
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3.5 Sample size determination

The sample size was statistically manipulated using {Wenpeng, 2002).

N=22PQ
ol
Where;

N = Sample size
_Z.2 = Standard deviate set at 1,96 corresponding to 95% confidence interval

P = Percentage or probability proportion of ihe case under investigation

li this case, 52.6% of all the total households in Jinja district were rearing livestock.
(MAAIF, 2009).

Q=1P
e’ = Permissible ertorterm set at 0.05 significance level

N= 196" X 0.526 X.0.474
0.0128

N=74,828

Therefore, 75 respondents were interviewed

3.6 Operational Design

An infroduction letter was obtained from Busitema University. It was taken to the director
CARITAS JINIA whe authorized the researcher to go on with the research. Data was
collected with the assistance of two research assistants who were trained to interpret, collect
and properly record data using questionnaires. This information was then validated by the

researcher. Interviews were conducted at the farmers’ residence.
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3.7 Observational Design

The. primary data was collected using closed and open ended questio‘nnziii‘es; which were
administered in form of an oral interview in their respective farms, Thé questionnaires
contained information on the general characteristics of respondents, energy availability and
biogas adoption, perception of respondents towatds biogas and: limitations. to adoption of
‘biogas, were.some of the major vériables that were captured. Personal observation was used

to generate. information on cbservable features of households.

3.8 Statistical Design

Descriptive research design was applied to help in collection, compilation, presentation and
analysis of quantitative data to determine the factors affecting adoption of biogas by the
farmers. This design was selected because it had the advantage of flexibility in changing of

variables to suit the data collection procedures that were employed.

3.9 Data presentation and analysis

Data collected was analysed by use of Excel for windows application software and Statistical
Package for Social Sciences (SPSS) Version 16. Information was presented in form of
descriptive statistics that were generated in form of frequency distribution tables. Further

presentations were made in figure form using comparative bar graphs.

3.10 Ethical considerations

All recruited households were told that data collection was an academic project. So, this
eliminated the need of commercial payments for the selected target population. The
principles of confidentiality, no harm to any paity, freedom of apting in-and out of the study
were granted. Consent was obtained from various owners of livestock and biogas plants

before any data collection session kicked off.

3.11 Environmental Considerations

The study did not have any major effect on the environment, The materials used during data
collection were properly disposed off,

3.12 Limitafions

Thie following are the challenges which were encountered during the process of this research:
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Travelling long distanices in search for farmers who had adopted biogas:technology was too

expensive since it resulted in incurring high costs of transportation.

In some places, some farmers refused to be interviewed. This was.overcome by coliaborating
with the extension officers of CARITAS JINJA, to link me up with. the -_peop'_!c who had
adopted the technology.

Statistical tables generated by the use of Excel and SPSS were not an easy task. A

statistician was approached to.guidé in the use of the computer based software.
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CHAPTER FOUR: RESULTS

4.1 Household characteristics of the _responden’ts ‘wha adopted 'biqgas_te’ch_nolog'y.

Most (60%) of the respondents were miale. The most predominant age group was > 46 years
(44 %), 18-35 years (40 %). The majority (52%) had families of 6 to10 people and had
aftained tertiary education (Table 1).

Table 1: Showing the socio economic characteristics of the respondents

Variable Category Frequency Percentage
(N=75) (100%)
Sex. Males 45 60.
Females 30 40
Age ' <18 00 00
18-35 30 40
36-45 12 16
46+ 33 44
Family size 2-5 21 28
6-10 39 52
11-1§ 06 08
>15 09 12
Level of No formal 09 12
cducation education
Primary 12 16
Secondary 18 24
Tertiary: 36 48
Religion Christians. 24 32
Muslims. 00 00
Total N=17§ 100%
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4.1.1 Type of farming and system of rearing livestock

Majority of the farmers (76%) were carrying out both crop cultivation and livestock rearing.
Most (84%) of the farmers owned cattle while 16% reared pigs. Most of the farmers (84%)
carried out intensive system of rearing followed by (12%) that carried out semi-intensive
system and the least {4%) carried out free range system of rearing. Most (37.3%) of the

respondents owned between | to 5 cattle (Figure 1).

Number of Livestock on the farm
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Figure 1: Number of livestock owned by respondents
4.1.2 General information about the respondents and biogas technology
Majority (80 %) of respondents owned fixed domed bio digester. Only 20 % owned floating
drum bio-digester. The most predominant size of digester was the 6 m> owned by 57 % of
the respondents. Thirty two percent of the respondents had used biogas for 6- 12 months at
the time of the study while 20% had used their biogas plant for over S years. Most of the




biogas plants were Tunded by NGOs (64 %). Blogas was mainly used for cooking (75%). All
the respondents interviewed weére familiar with routine procedures in biogas -operations and

maintenance (Table 2).

Table 2: Shows general information about biogas and respondents.

Number of Percentage
Parameter respondents
(n=75)
Type of biogas plant Fixed dome shape bio 60 80
digester
Eloating drum L5 20
Size of bio digester 6 43 37
9 m’ 26 35
12.m’ 06 08
Length of usage of° 0-6 months 20 27
biogas plant 6-12 months. 24 32
1-5 years 16 2]
Over 5 years' 15 20
Funder of the biogas Government 15 20
plant NGOs. 48 64
Family project 04 05.
‘Own resources 08 11
Usage of biogas Cooking 56 75
Cooking and lighting 19 25
Familiarity with biogas Yes 75 (00
plant gperation and No 00 00

maintenance

Major sources of information and maintenance about biogas were mainly from NGOs (64

%), this was followed by .demonstration effect (20 %). Very few people received information
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from print media (08 %), friends (04 %), biogas Construction Company. (03 %), and relatives
{01 %) as.shown in Table3

Table 3: Showing sources of Knowledge on operation and mainténance of a biogas plant

and feed stock used by respondents

Number of Percentage
Parameter respondents
(n=75)

Sauree of Biogas construction 02 03
knowledge on- company
operation and Print media 06 08.
maintenance of a Demonstration effect 15 20
biogas plant Friends 03 04

Relatives 01 0l

NGOs. 48 64
Feed stock for Animal excreta 36 75
feeding the- Both animal and human 19 25
digester excreta

4.2 Reasons for adoption of biogas among respondents in Jinja District

Most (48%) of the respondents attributed the reason for adopting biogas to availability of
feedstock, 32 % attribute adoption to the reduction of the.need for fuel wood in traditional
cooking stoves, while 4 % thought that biogas is cheaper than other source of fuel in a long
run. The least percentage 3% indicated that adoption df biogas is because: it is user friendly:
(Figure 2) |
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REASONS FOR ADOPTION OF BIOGAS IN JINJA DISTRICT
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Figure 2: Showing reasons for adoption of biogas

4.3 Challenges faced by farmers who adopted biogas technology
The most predominant challenge faced by most respondents who adopted biogas technology
in the study area was low volume of gas. This was followed by inadequate feed stock (16%),

the respondents also indicated that the gas i1s smelly and 1t irritates (15%). Few respondents




highlighted the challenges of water scarcity and high cost of installation (4%). (Figure 3)
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Figure 3: Showing challenges faced by farmers who had adopted biogas
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CHAPTER FIVE: DISCUSSION
From the study, the higher percentage of males (60%) indicates that more males had adopted
biogas than the female counterparts, This is because most of the farms were owned by men
and decisions pertaining adoption of biogas required their consent. These results are bécked
ip by Ndereba (2013) whose findings showed. that majority of the households (87%) were

licaded by males.

The most predominant age group was above 45 years. These findings are in agreement with
(Wanjiru, 2009). This could be because most land holdings were owned by pao_p.Ie above 45
years and the young people e_speciall)_f under 18 did not own any land where fo place the

digesters,

The majority of respondents had an average household size of 8 people. This contrasts with
(UBOS, 2014) which reported:that the average household size was 4.4. This could be due to
variability in the methods of collecting data (UBOS used enumeration while the reséarcher

‘used sampling).

The study revealed 'that,. the levels of education of the respondents were high, 48 % had
attained secondary / tertiary level education. These findings are similar to those of other
scholars Mary ef af. (2007) who postulated that éducation-enabled. people to have. the ability
to understand and embrace new innovations and have the exposure to development
dynamics: In another study by Karniki (2009), a higher level of education was associated

with adoption of biogas techiology.

Majority of the respondents were carrying out both crop cultivation and livestock rearing.
This agrees with the findings published by (Ruthenberg, 1980; Pingali et al.,, 1987). This
could be because rearing of livestock and crop cultivation are sustainable as the livestock

provide the-crops with mianure; the crops provide the livestock with feeds as well.

Most (84%), of the farmers owned cattle while 16% reared pigs, These findings are in
agreement with a study (Wanjiru, 2009). The larget number of cattle could be attributed to

the fact that maost of the farmers in the study had been given catile by NGOs while the rest
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who used their own resources had the assumption that cattle produced larger -amount of dung:

to be used as feedstock than'the pigs and thus the preference for caitle.

Most of the farmers (84%) carried out.intensive system of rearing. These findings agree with
Ngua ¢f al. (2014} in Embu West district Kenya. This could be becatse most of the farmers

said it was easier to colleet feedstock in a zero grazing unit than from freé range animals.

The study revealed that most (37.3%) of the respondenits owned between 1 to 5 cattle. These
findings agree with Nguu (2014), This could be because a minimum of two cows is

sufficient to produce encugh feedstock for feeding the digester.(Schwengels, 2009).

Majority (80 %) of respondents owned fixed domed bio digester and enly 20 %. owned
floating drum. bio-digester. These findirigs are in agreement with (Walekwa et al., 2009). This
could be dueto the fact that the fixed dome and floating drum digesters have a long lifespan

compared to othier types like the tubular digester,

The most predominant size of digester were the 6 m’ owned by 57 % of the respondenis. This
is in agreement with (Walekwa, 2009). This could be because the gas is sufficient fora small
household. Thirty two percent of the respondents had used biogas for 6 - 12.months at the
time of the study while 20% had used their biogds plant for over S years and above. These
results disagreed with (Nguu et af., 2014). The variation may be due to the difference in the

time of adoption of biogas.

Most of the biogas plants were funded by NGOs (64 %). These results are in agreement with
(Fred, 2014), This could be because most of the respondents-had little savings to-invest in

installing biogas plants thus relying on the NGOs for funding.

Biogas was mainly used for ¢ooking (75%). These findings are in refation to (Fred, 2014).
This could be beciuse the volume of gas was insufficient to facilitate other purposes like

lighting and power generation.

‘All the respondents intérviewed were familiar with routine procedures in biogas operations

and maintenance. These findings are in agreement with (Nguu ef al, 2014). This could be
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probably due to the training which farmers were given during promotional activities by the

extension officers of the local NGOs which were promoting biogas in Jinja

Major sources of information and maintenance about biogas were mainly from NGOs (64
%); this was followed by demonstration effect. Very few people received information from
print media, friends, biogas Construction Company, and relatives. These results are in
disagreement with Nguu et al. (2014) whose study revealed that most of the respondents

received information from fellow farmers, then print media, agric officers, then NGOs

The study revealed that most farmers used animal excreta for feeding their digesters and only
a few used both animal and human excreta. These findings agree with (Fred, 2014). This
could be attributed to the poor perception that most farmers had for the human excrement as

they looked at it as a dirty thing

Most (48%) of the respondents attributed the reason for adopting biogas to availability of
feedstock. These findings agree with (Mwakaje, 2008). This could be because sufficient
feedstock is required to produce biogas (Tumwesigye, 2013)

Some farmers attributed adoption of biogas to the reduction of the need for fuel wood in
traditional cooking stoves; this is in agreement with Nguu et al. (2014). This is because some
farmers stated that there was a scarcity of wood fuel and they wanted to reduce the hustle for

looking for it.

Some respondents thought that biogas was cheaper than other source of fuel in a long run.
This is in agreement with the findings of (Gitonga, 2014). This could be because once a
farmer had the feedstock and the biogas in place with family labor used for collecting and
mixing excrement, then there would be no need to incur more costs especially in buying fuel

for cooking.

The least percentage 3% indicated that adoption of biogas is because it is user friendly. These
findings agree with (Tumwesigye, 2013). This could be because cooking with biogas does

not produce smoke and it cooks faster making the cooking less tedious.
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The most predominant challenge faced by most respondents who adopted biogas techrofogy
in the study area.was low volume of gas. This could be because most user and operators fed

the digesters with insufficiently prepared and dried feedstock thus the low values for

methane and the high values for hydrogen sulphide gas. These findings are in agreement-

with the findings of (Fred, 2013} anid Nguu et af. (2014) in Embu West district in Kenya.

The other challerige was inadequate feed stock. This is in agreement with (Nguu e al.,.2014),
The scarcity of feeds was attributed 1o prolonged draught which led to less quantities of feed

being fed to cattle to the extent that some farmers who were [ initially practicising zero

grazing resotted to tethiering and free-range leading to collection of lesser quantities of

feedstock as less fed animals __producef& less dung and it was difficult to collect dung from

animals which were being moved. from place to place for feeding

Few respondents highlighted the challenges of water scarcity for mixing the excrement to
feed the digester leading to abandonment of some digesters. These findings are in relation to
‘another study (Mwakaje, 2008) this could be Dbecause biogas units. typically Tequired water

and manure to be mixed in an equal ratio.
Same. respondents noted the challenge of high cost of istatlation. The findings are in
agreement with Pandey er al. (2007) who. reported that adoption of biogas in Uganda had

been limited, parﬂy because of the upfront cost of a'biogas digester.

The study also showed that (12%) of the respondents faced the: challenge of no technical

assistance. This finding agrees with Nguu er ol (2014) who observed that there was a.

shortage -of trained technicians 1o install and service digesters in Kenya ‘thereby limiting

adoption of biogas by some farmers.
The findings-of the study revealed that there was no proper means of disposing off slurry.

These findings were in agrecment with (Fred, 2013). This may be because the farmers own

small land holdings such that they have nowhere to dispose of slurry-on their land.
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Some of the respondents reported that they had accidental fires: These findings are in relation
to (Upham & Shackley 2007). These findings may be due to gas leakage incase of lose

connection of gas pipes.

Gas.is smelly and it irritates. These findings agree with (Mulinda et al., 2_013‘). The bad smell
of the gas may be due to the escape of hydrogen sulphide and methane gas as a result of

leaving the gas taps open.
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CHAPTER SIX: CONCLUSIONS AND RECOMMENDATIONS
6.1 Conclusions:
Most _(’4'8'%) of 'the respondents attributed the reason for adopting biogas to availability of
feedstock and the most predominant challenge: faced by most respondents” who adopted

biogas technology in the study area'was low volume of gas.

6.2 Recommendations
I recommengd that operators of biogas plants should prepare feedstock app_ro‘p_ria‘tely that is
mixing the water or urine with éxcrement 16 get a porridge mixture and use fresh excrement

for feeding the digester to overcome the challenge of low gas volume.
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BUSITEMA .
UNIVERSITY APPENDICES

QUESTIONNAIRE FOR FARMERS

Dear respondent, lam Alupo Gertrude a student of Busitema University pursuing a Bachelor of
Animal Production and Management who is conducting a research on reasons for adoption and

non - adoption of biogas as an altemative source of energy in Jinja district.

My purpose of visiting you is to obtain information from you. The information obtained from
you will be kept confidential and will only be used for academic purposes. Therefore, I request

for your cooperation, openness, and sincerity.

Enumerator’'sname: .......ooeeieeeieeeeeeeenen .. Questionnatre No: oo
5o SOOI . | .. - - . oo
IMIES st 0 & e o oo s A RS TS

SECTION A: GENERAL CHARACTERISTICS OF RESPONDENTS

GENDER A. Female ' , B. Male D
e |~ AGE A. Under 18 years D B. 18 to 35 years D
C. 35 to 45 years [:] D. Over 45years [___[
MARITAL A. Single [:] C. Married [::l
STATUS
B. Divorced [ ] D Others ]




If others, specify

P

A 2t035
FAMILY SIZE

C.5t0 10 D
[

[ ]

B, 10to (5 D 1. Others
L]
[

LEVEL OF A. No formal education B. Primary D
EDUCATION |
C. Secondary D. Tertiary D

OCCUPATION
RELIGION

A, Catholic {1 Anglican ]

B. Moslem [ 1 spa ]

C. Bornagain Christian D

D. If others, specily ...ccieiannnnns e et ane et s ra et ar gt ie

1. Which type of farming are you engagc‘d"iﬁ?

A. Livestock rearing | D. None D
B. Crop cultivation D [, Others D
C. Livestock and crop.cultivation D
2, What livestock species do you rear?
A, Cattle ' D. Fish D
B. Pigs D E. Others D

C. Poultry :]
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3. Howmany animals are you keeping on-your farri?
A. Catile
i 1t
i. 6tol0
B. Poultry
L 1tol0
i, 11t0.20
i, 21t 30

1i. 11 ta 15,
iv. Above 15

iv. 31 to 40
v. Above 50.

HRIEREN
HENmEE

C. Pigs.

(]

. ltws i [1to 15 I:I
i, 61010 ] iv. Above 15 [
4. If owning livestock, which system of rearing doi'you use?

A, Free range system B. Intensive system !

C. Semi - intensive system E‘

SECTION B: ENERGY AVAILABILITY AND BIOGAS ADOPTION

5. Which form of"energy d¢ you se in your household or farm?

Hydro power electricity [il F. Kerosene D

Biogas energy D G, Charcoal l:]

Solar-energy D H. Firewood D
]
]

Liquefied Petroleum Gas (LPG) [___' I Biiquettes
Improved cook stoves D J. Dry-cells

SEECIN SIS

If othets, specify

P T R T R T R R T R R L R R R R R R L]

6. Do you own a biogas plant?

A. Yes. D B. No D
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7. If yes, which type of a biogas plant is it?
A. Fixed dome shape bio digester D B. Tubular digester D

C. Floating drum digestet E’ D. Modified CARMATEC mode} l:l

A. Others l:l

8. 'What is'the size of your biogas digester?

A4’ |:l B.6m’ |__—| C.9m’ D D. 12 i’ j

9. How long have you used the biogas plant
A. 0 to:6 mionths I:I D.1 to 5 years D
B. 610 12 moriths D E. Over 5 years |:l

C. Others {Specify)

B N T O O I e O T T T T

P R T R I L L R R R L L T T R L Y

10, Who funded of the biogas project you-are using currently?

A, Government D B. Non Government Organization

C. Family project l:l D. Own resources

11. What do you use the biogas for?

[ |
[]
A. Entire coeking [: D. Cooking-arid lighting D
[]
[

B. Light cooking I:, E. Emergencies only
C. Commercial purposes D F. Others
11 others, specify-

NI N OO T T

12. Are you familiar with biogas operation and maintenance?
A. Yes l:l B. No

13. If yes, where did you obtain from the knowledge of opération and mainténance of a

]

biogas plant? I:‘
A. B_'iogas_cons’_truc_tion company Ij D, Friends '
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B. Print media E, Relatives
C. Deinonstration effects !:I F. NGOs |:|

14, Which feedstock do you usé for feeding the bio- digester?
A. Crop residues [:I B. Kitchen wastes |:|
C. Animal excrement i:l D. Hurman excrerient D
SECTION C: PERCEPTION-OF RESPONDENTS TOWARDS BIOGAS

15. Which factors favored your decision to own a biogas plant?
A. Availabi]i_i_;_y of funds for construction D
Availability of feedstock like dung

Reduction of necessity for wood needed in traditional stoves

Mmoo w

It was an initiative from an NGO to act as a demonstration plant. :I
If others, please specify D

16. Have you benefited from the biogas plant?  If yes, what benefits have you accrued

from vsing biogas as an alteinative source of energy?

A. Financial benefits, I no longer buy wood fuel I:‘
B. Agricultural, | use slurry as manure and it has fimproved crop yield l:l
C. Health benefits, no more chocking by indoor smoke when [ use biogas for c‘o_olcillgi:'
b, -

Psyc-'hologica], [ have a peace of mind due to less drudgery as it is ca‘syi:l
use biogas rather than firewood

E. Time saving, it cooks faster than other forms of energy D
F. Others, (please specify) D

B N R R I N NI O O O T ey

L R T R R R R R T I I R B R S R R e

18. What is your opinion about using bio - slurry as manure for your gard’en"?
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e L R R O N N N L N e Ty

SECTION D. LIMITATIONS TO ADOPTION OF BIOGAS

19. Do you encountet any chaltenges with this technology?
A. Yes D B. No. D
20. Which challenges?
\. It is expensive to instalta biogas plant
There is no technical assistance as regards to usage, répair and maintenance
The volume of the gas is too low to be used for cooking / lighting
We experience ac‘cidenl"'al fives due to gas leakage
It requires.intensive labor to mix dung and collect water for mixing
Inadequate feedstock
The digester consumed a lot of space for other purposes.
Gas is.smellyand it itritates

We have no proper means of disposing off the bio slotry

OOt L

T memmnu 0w e

The digester is no longer functional, it broke down due to mechanical breakage,

[]

~

. If others, specify

21. How do you overcome the above mentioned challenges?
A. Through seeking for techiiical assistance D
B. There is no way of overcoming these challenges D

C. If others, please specify

R I I I O T

R RN L T L R e e  C I L L L L T T L T T

22, Aecording to your owri view, which factors are aftributed to not owning a biogas
plant?
A, Inadeq_uate-funds for construction

B. Shortage of raw materials to feed the digester D
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C. Social stigma against use of biogas

D. Low level of awareness about the benefits of biogas EI
E. Small size of land, therefore no space for a biogas digestér D
F. Others (specify) ]

P R T T T T I S T R T R L R R L R T R I U,

Thank you for your anticipated cooperation
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Map 1: A map of Uganda showing the location of Jinja district




