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ABSTRACT

This study examined Zimbabwe’s energy access situation and suggests that Zimbabwe’s energy access solution goes beyond providing biogas energy
alone but needs addressing the root causes of Zimbabwe’s inability to access renewable energy. The paper also challenges biogas fuel prospects and
shortcomings. A mixed-method methodology has been used. Next, the qualitative data analysis was carried out using thematic analysis. The themes
emerging from the findings include lack of knowledge about biogas power, difficulties in accessing start-up capital, and lack of resources needed.
From a quantitative viewpoint, it was discovered that lack of adequate funds, high installation costs, lack of adequate data and negative attitudes to
the community are some of the challenges that block biogas to be considered as renewable energy for the poor in rural Domboshava, Zimbabwe at
household level. Based on the findings of the article, organizational consequences are explored, and recommendations are made for shortcomings and
future directions for analysis. Broadly speaking, this study adds enormously new knowledge to the existing energy economics literature in Africa—a
context that some scholars in developing countries still ignore most.

Keywords: Waste Management, Energy Poverty, Firewood, Deforestation, Sustainable Development
JEL Classifications: C30, D12, Q41, Q48

1. INTRODUCTION

Energy today is at the heart of sustainable development (Jigar,
2010). Expanding access to sustainable renewable energy,
therefore, is the key to people-centered development as evidenced
by Zimbabwe’s policies which advocate for expanding access
to renewable and sustainable energy namely but not limited to
Section 73 of the constitution of Zimbabwe, the environmental
management act, the national energy policy of 2012, the renewable
energy policy, the rural electrification fund act, the Zimbabwe
energy regulatory authority and the electricity act (Stiftung,
2015). Expanding access to sustainable and renewable energy is
also a priority of the international agenda as evidenced by being

among the aims of the sustainable development goals (SDGs) the
successor of MDGs, which advocates for economic development
that leaves no one behind but gives everyone chance to a decent
life (UNDP, 2015).

This is so because sustainable development goal number seven
acknowledges the importance of “access to affordable, reliable,
sustainable and modern energy for all” (Munro, van der Horst
and Healy, 2017). Energy access, however, varies widely across
countries. About 1.2 billion people have no access to electricity
in the world (He and Victor, 2017) and 95 % of the 1.2 billion
who have no access to electricity are from Sub Sahara Africa
and Asia (World Bank, 2014). Over 65% of the Sub Sahara
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African population do not have electricity (UN Statistics, 2016).
Zimbabwe is part of Sub Sahara Africa and is not immune to the
challenge of energy access. The current rate of progress in access
to renewable and sustainable energy falls short of what is required
to meet the goal of access to affordable, reliable, sustainable and
modern energy for all. Energy access in rural areas goes beyond
awareness to rural people about the technology but must take into
consideration the income status of the rural people. Some of the
people who stay in rural areas struggle to put food on the table. In
such a scenario, the use of sustainable energy is a second option.
Some people even struggle to access firewood, candles, and
kerosene worse biogas technology. Overlooking the root causes
of why rural people are not able to access sustainable energy will
result in solutions which address symptoms making rural people
not to graduate from using non-renewable energy (Han and Wu,
2018).

There is need therefore to come up with sustainable energy supply
to meet the growing demand. The global energy consumption
has many negative effects on the local, regional and global
environment that include global, local and regional air pollution.
Most households use solid fuels for cooking and the burning of
fossil fuels has contributed to the two million deaths annually
(World Health Organization, 2009). In Zimbabwe, the majority
of the people in use wood. Use of firewood comes with major
negative impacts on human health. Wood smoke contains over
200 toxic chemicals. Components of wood are like cigarette
smoke, for example, wood and cigarette smoke contain carbon
monoxide, formaldehyde, sulfur dioxide, nitrogen oxides, dioxins,
and polycyclic aromatic hydrocarbons. Wood smoke exposure
doubles the individuals’ risk of getting lung cancer (Arrieta et al.,
2012), as well as mouth and throat cancer (Pintos et al., 1998).
In addition, wood smoke exposure depresses the immune system
(Unosson et al., 2013) and damages the DNA (Danielsen et al.,
2011). Exposures to wood smoke in children increase the risk of
brain tumors (Greenop et al., 2014) and respiratory infections such
as bronchitis and pneumonia. Young children under the age of five
and women who spent most of their hours cooking are the worst
affected. Furthermore, the use of fuelwood has contributed to the
increase in deforestation leading to the depletion of forest, loss of
carbon sinks and other ecosystem values and functions that come
from trees. In this regard, the major drivers of global warming and
climate change are anthropogenic activities from fossil combustion
(World Health Organization, 2009). This contradicts with section
73 of the constitution of Zimbabwe which states that everyone has
the right to an environment that is not harmful to their health and
wellbeing and to have the environment protected for the benefit
of present and future generation. There is need in introducing
renewable sources of energy to reduce environmental damage
and protecting human health. Numerous efforts by the SNV
Netherlands development organization, ministry of energy and
power development, ministry of agriculture, mechanization and
irrigation development and renewable energy fund have initiated
the biogas in Domboshava and other parts of Zimbabwe, to
counteract the environmental, health problems from wood fuel use.

Against the aforementioned background, the rest of the paper
progress as follows: To begin with, the next section focuses on

the study’s the research context of the study, research objectives,
research questions and literature review. The methodology that
guides the study is discussed hereafter and, subsequently, the
study results, discussions, recommendations and conclusions are
presented.

1.1. Research Context

Zimbabwe is confronted by a severe energy crisis characterized by
insistent load shedding and power blackouts which undermine the
development of the economy and people’s livelihood (Maghuzu et
al., 2019). An estimate of the cost of electricity supply outages in
Zimbabwe in 2009, was about US$1.8 billion (Kaseke, 2014). Access
to renewable energy in rural Zimbabwe is still rampant as evidenced
by 94% of the rural households in Zimbabwe which mainly use
firewood for cooking which is non-renewable energy as compared to
73% of urban households who use electricity for cooking (Kunatsa
and Mufundirwa, 2013). Although firewood is non-renewable, access
to firewood is rural areas in Zimbabwe is a challenge because of
deforestation through clearing land for agriculture which results in
shortage of firewood. Firewood is mostly collected by women and
they walk for long distance to collect firewood. Accessing firewood
is a big challenge to the poor as compared to the rich people who
can afford to buy firewood and use diesel generators.

Since independence, most rural people continue to have no access
to renewable energy which makes it questionable if Zimbabwe
will be able to meet SDG7 of accessing modern energy for all in
a country where even accessing firewood is a challenge. Getting
income for energy among unemployed rural people is a challenge.
Most rural households depend on agriculture, artisanal mining, and
remittances. Due to lack of agriculture support systems such as
provision of agricultural inputs, irrigation, support in marketing,
drought, and use of traditional tools, agriculture in some rural areas
does not being much on the table, leaving such rural unemployed
people with an option of artisanal mining and remittances. From
the little income which rural people get, they spent most of their
income on energy, for instance, buying firewood, candles, kerosene,
and diesel for generators. In the same line, Sovacool (2012) pointed
out that the motive of profit maximization over meeting the energy
needs of the private sector and competing priorities of government
officials are barriers of rural people in access to energy. Not having
access to and inability to afford renewable and modern energy and
cooking with firewood are signs of poverty.

Using the UNDP multidimensional poverty indicator, inability
to cook, read or do other household productive activities with
electricity and cooking with traditional renewable energy
constitutes poverty. This goes in line with the International Energy
Agency which classifies lack of access to electricity and depending
on using traditional energy (Sovacool, 2012). This study used
the Asian development bank definition which defines energy
poverty as “the absence of sufficient choice in accessing adequate,
affordable, reliable, high-quality, safe and environmentally benign
energy services to support economic and human development”
(Masud et al., 2007. p. 47).

This study’s demarcation area answers to the name Domboshava.
According to Hungwe (2014. p. 8), Domboshava is situated twenty
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kilometers northeast of Harare. In addition, Hungwe (2014. p. 8)
notes that Domboshava is considered as a rural area and falls
under traditional authority and a local authority called Goromonzi
rural district council (GRDC). Domboshava communal area is
largely populated by people who speak Zezuru, a Shona dialect
which is one of the main vernacular languages of Zimbabwe
(Ingwani, 2015). The average poverty prevalence in the area
ranges between 61% and 72% according to (Sakarombe, 2017).
Poverty is more prevalent on the northern peripheral areas of
Goromonzi District in wards 01, 02, 03, 04 and 05 which forms
the huge part of Domboshava area (Sakarombe, 2017). Major
economic activities in the area range from market gardening, grain
production, livestock rearing and in general terms it can be said
that most people in Domboshava are subsistence farmers who
grow groundnuts, maize and other small grains for food security
(Sakarombe, 2017). However, Zvigadza et al. (2010) mentioned
that for decades’ families in Domboshava has been relying on
market gardening activities for survival but things seem to be
changing as the area is facing serious deterioration of water levels,
expanding population, economic stagnation and a flooded market
for some of its agricultural products. Figure 1 below depicts the
map of Zimbabwe showing the Domboshava rural area.

1.2. Research Objectives

The purpose of this study is to give a comprehensive energy access
situation of rural poor people in Zimbabwe and analyze whether
biogas energy can be an appropriate remedy.

1.3. Research Questions

This research is guided by the following key questions:

*  What are the types of energy sources at the household level
in Domboshava?

*  What are the social, environmental, health benefits of biogas
in Domboshava?

*  What challenges do households face in the adoption of biogas
in Domboshava?

*  How can biogas energy be promoted in Domboshava?

2. LITERATURE REVIEW

Chinomona and Maziriri (2017) posit that literature serves the
purposes of sharing findings of other studies related to the study
at hand, relating the study to a larger ongoing conversation in
literature as well as fillings gaps and extending prior studies. The
literature review will comprise: defining biogas technology, the
status of biogas technology in Zimbabwe, the advantages and
challenges of adopting biogas technology.

2.1. Defining Biogas Technology

Biogas technology is a renewable form of energy that utilizes
various organic wastes in the absence of oxygen to produce
a combustible mixture of methane and carbon dioxide gases,
mineralized water and organic fertilizer (Gautam, Baral and
Herat, 2009). In other words, the technology recovers biogas
by harnessing anaerobic degradation pathways controlled by
microorganisms. The gas is principally a mixture of methane (CH,)
and carbon dioxide (CO,), and other trace gases such as hydrogen
sulfide (H,S) (Singh and Sooch, 2004; Shin et al., 2005). Biogas
which can be produced from municipal solid waste, sewerage,
livestock manure, crop and forest residues is one of such renewable
energies (Shane et al., 2017). Biogas can be used as fuel to provide
energy for cooking, lighting, heating and electricity generation
(Iglinski et al., 2015). Biogas is biomass based renewable energy;

Figure 1: Map of Zimbabwe showing the Domboshava rural area
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by 2009, biomass contributed about 13% towards energy demand
globally and by 2012 biomass primary energy supply had reached
55 EJ per annum (Hijazi et al., 2016).

2.2. The Status of Biogas Technology in Zimbabwe

Biogas production and use are not new in Zimbabwe (Sakarombe,
2017). According to a journal published by the then Department
of Energy and Water Resources, the government-assisted towards
the construction of more than a hundred biogas units in rural areas
and tertiary institutions in the 1980s. According to Chimombe
(1988), these were set to be demonstration centers where people
could be taught and replicate the new technology. However, it
has been concluded that the technology has never taken off as
initially envisaged and it is in the recent years that the government
has sought to revive the dissemination of biogas technology in a
desperate need to quench the growing need of renewable energy
sources in rural areas (Sakarombe, 2017). In another development,
SNV in partnership with the ministry of agriculture, mechanisation
and irrigation development and the renewable energy fund is
actively promoting biogas to provide access to clean energy for
cooking, lighting and other productive use in Insiza, Chegutu,
Goromonzi, and Mvuma. Furthermore, more than 70 biogas
masons, as well as 18 fabricators, have been trained to take up
the installation of biogas plants. Despite the efforts, potential and
advantages of biogas technology in Zimbabwe, (Sakarombe, 2017)
stated that low uptake of the technology and further reported partial
adoption in households with biogas units. The reasons for this
have never been adequately known and are yet to be documented.

2.3. Biogas Technology is an Alternative for Healthy
Cooking which Reduces Pollution

Biogas energy is a suitable alternative for cooking and heating
energy (Subedi etal., 2014). Biogas technology uses animal waste
therefore, it reduces pollution of air and water through animal
waste (Roy, 2018). Using biogas for cooking instead of firewood
reduces the exposure to smoke during cooking thereby reducing
respiratory diseases and lowering of the immune system. About
4.3 million people die prematurely due to household air pollution
and use of non-renewable sources of energy.

2.4. Biogas Technology is Affordable and Renewable
The technology for biogas such as small-scale biodigesters is
affordable, simple and easy to maintain. Small scale biogas is
affordable in the sense that material for biogas such as kitchen and
animal and plant waste can be free. Biogas energy can be used for
cooking, lighting charging batteries and the waste can be used as
manure for crops. Biogas energy is clean as compared to firewood
which produces a lot of indoor air pollution (Muvhiiwa et al.,
2017). Using household waste for biogas keeps the environment
clean and improves water quality because household waste will
not flow in rivers. Biogas energy could be a suitable alternative
for cooking and heating energy and therefore is proposed as one of
the approaches to reduce deforestation, particularly deforestation
resulting from wood fuel consumption (Subedi et al., 2014).
According to Yasmin and Grundmann (2019) biogas may reduce
the burden upon women of collecting wood and is acknowledged
to have a positive impact on rural livelihood as it reduces the
number of flies and controls waste odor.

By providing an alternative energy source that would otherwise
be obtained from fuelwood or charcoal, it is widely assumed that
biogas digesters could help to reduce the rate of deforestation in
SSA (Lohan etal., 2012; Garfi et al., 2012; Sovacool and Drupady
2011; Felix and Gheewala, 2011). Against this background,
it is imperative to note that, as compared to firewood, biogas
technology saves time especially to women and children who
are the main people who collect firewood in rural areas. Instead
of spending much time walking for long distances looking for
firewood, using biogas technology which uses readily available
household waste. This relieves women and children from a
daunting task of collecting firewood and gives children especially
the girl child more time to focus on their studies rather than missing
classes whilst looking for firewood (Muvhiiwa et al., 2017).

2.5. Biogas Energy is Sustainable

Biogas produced from organic matter is increasingly becoming
a renewable energy solution in relation to growing energy and
organic waste concerns to mitigate the environmental and public
health concerns of organic waste (Govender et al., 2019; Garcia
and You, 2018). Compared to other renewables such as wind, solar
and hydroelectric, Biogas offers end-user multifaceted benefits
(Hakawati et al., 2017). Biogas can produce fertilizer, heat, carbon
dioxide (food and beverage industries) and methane that can be
used in various industrial applications (solvents, plastics and
insecticide industries), including electricity production (Cheng
et al., 2014), besides having a distinct advantage in controlling
organic waste. In addition to the above, for renewable energy
systems, biogas has the second smallest life cycle emissions
(LCE), with wind energy having the smallest LCE. Compared to
conventional energy systems such as coal, gas, and oil, Biogas
LCE is also more than 3 times smaller (Govender et al., 2019).
Deducing from the aforementioned elucidation, it can be also
noted that the inputs for biogas such as manure, crop residues,
and food scraps are freely available and will always be available
which makes it be a sustainable energy alternative at household
level in rural areas.

2.6. Challenges of Adopting Biogas Technology

According to Chinomona and Maziriri (2015) a challenge is
a situation that tests someone’s abilities and points out that a
challenge is a thing, action or situation that causes an obstruction;
it blocks or hinders progress. In addition, Chinomona and Maziriri
(2015) are also of the view that a challenge is something needing
great mental or physical effort in order to be done successfully.
Challenges could be analogous to barriers. In line with this
thought, Horn et al. (2009) define barriers as obstacles that prevent
movement or access. For the purpose of this paper, challenges will
refer to those hurdles that hinder the community of Domboshava
from successfully adopting and utilizing biogas technology. These
challenges are discussing in the next sections. Although biogas
technology can be an alternative source of energy for rural people,
some rural people are poor to such an extent that they do not own
any animal to produce manure neither do they afford to buy biogas
technology. In such a situation, introducing biogas technology,
without providing jobs or energy grants will not solve the challenge
of energy poverty but will leave the rural people with an option
of using firewood which contributes to deforestation and global
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warming. Just like other energy sources such as solar, biogas has
a disadvantage of being affected by weather, when it is cold bio
digesters require heat energy to maintain constant biogas supply.
Therefore, during cold weather, biogas energy will be affected yet
people will need to use energy all the times irrespective of weather.
Biogas technology is less suitable for use in rural un-electrified
clinics, schools, and townships because people who live in such
areas do not have animals. In schools, it is not easy for teachers
to keep cattle in school cottages neither nurses to keep cattle at
the clinic. Using biogas technology in such a situation is limited
and becomes more expensive and time-consuming because of
the nurses and teachers, specifically those who will be originally
coming from other provinces if they want to use biogas technology
they will have to buy or ask for cow dung and crop residue from
neighboring villages.

3. METHODOLOGICAL ASPECTS

This present investigation pursued a pragmatism paradigm, as
it socially constructed, based on the lived realities of research
objects. According to Feilzer (2010), pragmatism as a research
paradigm emerges as accepting both singular and multiple realities
in the world, setting itself towards solving practical problems in
the real world. Wahyuni (2012) is of the view that the pragmatic
paradigm is grounded on the notion that the nature of reality is
multi-faceted and externally generated and that the best research
approach is the one that answers the research questions of the study.
Pragmatism is outcome-oriented and interested in determining
the meaning of things or focusing on the product of the research
(Johnson and Onwuegbuzie, 2006). Moreover, Sefotho (2015)
succinctly explains that central to pragmatism is the practical
nature of being, reality or phenomenon and through pragmatism,
researchers become aware and are receptive of the ideas of others.

Against the aforementioned elucidations, the current study employed
both qualitative and quantitative methods of data collection to
complement each other. According to Bryman (2008), the strength
of one method helps to overcome the weakness of another thereby
achieving a cost-benefit analyst balance. The main idea behind
quantitative research is also to separate issues easily so that they
can be counted and modeled statistically, to remove factors that
may distract from the intent of the research. Quantitative methods
are important because they set the research problem in very specific
and set term clearly and precisely. The qualitative approach enabled
the researchers to make an in-depth investigation of the variables
related to adoption and non-adoption of biogas technology. The
instruments used include questionnaire, key informant interviews,
focus group discussions, observation and desk study.

3.1. Target Population and Sampling Procedures
Selection of respondent households was done through purposive
stratified sampling method. Quantitative methods were also used
in collecting data. Stratified random sampling was done to select
the households that were interviewed in the village. Purposive
sampling was employed for selecting 20 households that had
adopted biogas technology and 80 households that had not adopted
the technology. Interviews were conducted with Domboshava
community members for the purpose of data collection.

3.2. Qualitative Data Analysis

All interviews were documented and transcribed for analysis. The

study employed a qualitative research design using a thematic

analysis. The grounded theory technique is a systematic approach
encompassing the discovery of theory through the analysis of data.

After verbatim transcription of the focus group interviews, the

researchers analysed all the records of the focus group interviews

by using the process suggested by Corbin and Strauss (1990).

The researchers recommended the utilization of the following

procedures in the data analysis:

*  Open coding: According to Corbin and Strauss (1990. p. 4)
“open coding is the process of breaking down, examining,
comparing, conceptualizing and categorizing data.” The
researchers began data analysis by interpreting the recorded
notes and paying attention to the interviews documented
on tape to familiarize themselves with the data. This stage
was important to ensure that the researchers capture all the
important points raised by respondents in the focus group
interviews and to establish the depth of the data

*  Axial coding: According to Muposhi and Dhurup (2016),
axial coding involves reading the transcribed notes again to
identify the connections between the themes that emerged
from open coding. The researchers reviewed the themes to
analyses the relationship between themes and sub-themes.
Themes that were related were further collapsed to come up
with one dominant theme

* Selecting coding: “Selective coding is the procedure of
selecting the core category, systematically relating it to
other categories, validating those relationships, and filling
in categories that need further refinement and development”
(Corbin and Strauss, 1990. p. 5). This procedure was
undertaken to identify the main themes that were related to
the study (Cresswell, 2014) and draw conclusions grounded
on the emerged themes.

4. FINDINGS

The discussion in this research paper is presented in line with the
themes that arose from the focus group and interview transcripts.
Thematic analysis is defined as a meticulous process of identifying,
analysing and reporting themes that emerge from a qualitative
study (Maziriri et al., 2017). Thematic analysis is regarded as the
“foundational method for qualitative analysis” and was the chosen
to formally commerce the analytical process given its suitability to
the exploratory nature of the research (Apolloni, 2010. p. 88). The
major advantage of thematic analysis is that it is a logical process
that allows the researcher to scrutinize interview transcripts
comprehensively and glean all possible themes (Maziriri et al.,
2017; Muposhi, 2015. p. 168; Muposhi et al., 2015. p. 230). The
following framework indicates the main themes identified in the
data sources. Each theme will be discussed individually, followed
by substantiating quotes.

4.1. Theme 1: Lack of Knowledge about Biogas Energy
The first theme that emerged from the interviews was that of lack of
knowledge about biogas energy. Data from the study also revealed
that participants were not aware of the advantages that emanate
from biogas. Only a few indicated that they had once received
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support from the government and went further to high light that
the government support, they received was not enough to sustain
them in running biogas energy generation projects. This view is
aptly encapsulated in the following comments:

“I am not even aware of what bio-gas energy is and the available
support that may assist me depending on biogas energy.”
(Male, 45)

“With the current energy crisis that is here in Zimbabwe, [ wish
1 knew long back that there is an option to depend on biogas
energy.” (Male, 43)

“Although the government tried to support us with the generation
of biogas, I feel that the support was not adequate to sustain us in
running biogas energy generation projects.” (Male, 37)

4.2. Theme 2: Hardships in Obtaining Start-up Capital
Another theme that emerged from interviews was hardships in
obtaining start-up capital to buy cattle and to establish biogas
plants. The majority of the participants attested that they
experience some hardships in obtaining start-up capital, mostly
when they seek help from financial institutions for loans. It has also
been learned that individuals may be prepared to embrace biogas
technology, but they believe otherwise because of high installation
costs. Research findings have revealed that many households are
failing to diversify the use of biogas due to financial constraints
regarding the challenges of using biogas technology. This reflected
in the following statement:

“Commercial banks do not want to offer loans to individuals living
with rural areas, for the reason that they are not confident in our
competences to run projects such as this one-off biogas energy
generation.” (Female, 31)

“The high installation costs are a major barrier for us to make
use of biogas technology.” (Female, 23)

4.3. Theme 3: Lack of Required Resources

Lack of required resources emerged as one of the most important
themes during interviews. Lack of required resources was one of
the major constraints inhibiting adoption and use of biogas. The
researcher noted that many households with biogas digesters lack
efficient appliances such as cooking stoves, lighting and storage
of gas hence resorting to firewood and other energy types as a
supplement to biogas. Therefore, community members would
need proper equipment and machinery to support them in biogas
implementation projects. Here are some of the comments they
made:

“It is worthless for us to pursue with the implementation of biogas
technology when we do not even have the basic resources such as
cooking stoves, lighting, and storage of gas.” (Female, 41)

4.4. Quantitative Data Analysis

For the quantitative approach, the researchers used research
instruments (questionnaires) and the data was presented using
SPSS software version 26. Precisely, by means of descriptive

statistics. Wells et al. (2008) illustrate that descriptive statistics
may be presented graphically by means of histograms, bar
diagrams and pie charts. According to Shao (2002), charts can take
several graphic forms such as line charts, pie charts, bar charts
and histograms, which are utilised to display research findings.
Hence, for the purpose of this study results are presented in the
form of frequency tables, pie charts and bar graphs.

4.4.1. Demographics of respondents

Out of 100 sampled population questioned, 68% of them were
from male-headed while 32% were from female-headed families
(Table 1 and Figure 2). These findings indicate the patriarchal
nature of society whereby men are considered to be the decision-
makers. In this regard, a male-headed family decides whether
the household adopts biogas technology or not. The presence of
female-headed households is a result of the late husbands, divorced
women and unmarried women who decide to stay on their own.
The results in Table 1 and Figure 2 further indicate that women are
the users of domestic energy and they are likely to adopt alternative
technologies such as biogas, though their male counterparts are
the energy decision-makers and they are less affected by energy
problems.

About 50 % of the respondents were over 40 years of age
(Table 2 and Figure 3). Other age groups were of young
respondents aged 0-17 years at 5% while 18-25 years at 10% and
26-40 at 35%. Most young people had migrated to town in search
of better education and better jobs. The findings of the study
also indicate that respondents who are over 40 years adopted the
biogas technology because households’ own cattle which is one
of the most required feed stocks for biogas plants. A study by
Wawa (2012) also highlighted that in Tanzania the probability of

Table 1: Gender of respondents

Male 68 68
Female 32 32
Total (n=100) 100 100

Table 2: Age of respondents

0-17 5 5
18-25 10 10
26-40 35 35
Over 40 50 50
Total (n=100) 100 100

Figure 2: Pie chart showing the gender of respondents

Female, 32%
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people adopting biogas energy was over years of age which is in
line with this study.

Table 3 shows that 5% of the sampled population had attained
pre-primary education 20% had gone through primary education.
About 40% of the sampled population had also attained secondary
education and lastly, 35% are post-secondary.

Table 4 and Figure 4 present distance travelled by respondents
to fetch firewood. The respondents had to walk more than 4 km
in search of firewood. The respondents feel that school children
especially girls would encounter school dropouts thereby affecting
their education. They also encounter wild animals during the
travel and cases of rape cases are regarded to be normal. Having
back pains problems due to carrying heavy loads of firewood is
also another challenge experienced. The respondents further had

Figure 3: Bar graph showing age of respondents (n=100)
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Table 3: Education level of respondents

Pre-primary

Primary 20 20
Secondary 40 40
Post-secondary 35 35
Total (n=100) 100 100

Table 4: Distances traveled per day to fetch firewood

1 8.33
2 3 5

3 45 75
4 7 11.66
Total (n=100) 60 100

to say biogas would reduce the burden of carrying heavy loads of
firewood and time saved will be used for other income-generating
activities.

Table 5 shows money spent per month on households’ sources of
energy and it is clear that out of 60 respondents who use firewood
16.66% and 83.33% of the respondents spent $15 and $20 per
month. About 10 of the respondents use $10 (50%) and $15 (50%)
per month on charcoal. The findings further show that out of 10 of
the respondents, who use paraffin, 50% spend $10, 30% spend $15
and 10% spend $20 per month. Lastly, 2 of the respondents use
electricity and they spend 50% of the respondents spent $15 while
the other 50% used $20 per month. They commended that these
fuels are expensive for them and suggest that if they had biogas
digesters, the savings will be used for other households needs.
Hence, alternatives sources of energy that are cheap are needed.

Table 6 and Figure 5 show several obstacles that hinder the
adoption of biogas technology in the area. The main factors were
high installation costs (50%), negative attitude towards biogas
energy (6%), lack of adequate information (19%) and lack of
adequate funds (25%). Majority of the farmers were of the view
that the high upfront cost of installing biogas units was one of
the major barriers that have hindered adoption among potential
biogas users in the study area. This clearly indicates that some of
the potential biogas users may not have the cash to pay for biogas
plants upfront, thus they cannot benefit from biogas.

Microfinance institutions in the study area provided low-interest
loans for biogas procurement which makes difficult for many
households to adopt the technology. Respondents who have not
accessed biogas technology had the perception that biogas is a
dirty technology as it used animal waste to cook. They were also
not aware of the potential benefits of the technology hence, there
is need of biogas-oriented training through demonstrations and
dissemination of information on how biogas digesters work; the
importance and viability of biogas energy in improving livelihoods
and environmental management.’

4.5. Challenges Faced by Biogas Facilitators in
Promoting the Technology

The biogas facilitators that were interviewed in the study area
were from both the private and public sector. The public actors
were from the government ministries that are the: Ministry
of agriculture, mechanization and irrigation development and
ministry of energy and power development. Private actors were
from non-governmental organizations (NGOs) and individual
households’ owners. The extension officers from the ministry
of agriculture were based on the provision of extension services
and the private actors provided subsidies and incentives to attract
potential users to install biogas.

The challenges faced by the agents in the private sector in
promoting biogas technology in the study area were; negative
publicity, limited government support, lack of trained installers
and high installation cost. Agents from the private sector pointed
out that some biogas users in the study area could not feed their
plants correctly and this resulted to poor functioning of the plants,
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Table 5: Money spent per month on sources of energy

Fuelwood
Respondents (60) 10 50
Percentage 16.66 83.33
Charcoal
Respondents (8) 4 4
Percentage 50 50
Paraffin
Respondents (10) 5 3 1
Percentage 50 30 10
Electricity
Respondents (2) 1 1
Percentage 50 50

Table 6: Challenges faced by households in adopting
biogas plants in the study area

Lack of adequate funds 20 25,00
Community negative 40 50,00
attitude towards biogas

Lack of adequate 15 19,00
information

High installation cost 15 6.00
Total (n=80) 80 100

Figure 5: Challenges faced by households in adopting biogas plants in
the study area

6.00%

N\

19.00%

«/Lack of adequate funds «/High installation costs

«'Lack of adequate information | 2 Community negative attitude

creating a negative image of the technology to no- adopters.
A study by Marchaim (1992), showed that wrong operation and
poor maintenance by the users in developing countries creating
negative publicity. Hence, there is need for awareness in promoting
adoption of new technology.

Fixed dome digesters are expensive to install so this is another
setback that private actors are still facing in promoting biogas.
This problem is further worsened by the lack of micro-finance
institutions in the study area. This scenario is similar to a study
conducted by Pandey et al. (2007), which also revealed that the
most important constraint hindering the dissemination of biogas
technology has been the high initial cost of installation. Lack of
trained biogas installers in the study area is another challenge in the

dissemination of biogas technology. The private biogas agents said
that complained that they were no trained biogas installers locally
and this situation increases the cost of biogas installation. The
other constraint faced by the private extension agents in promoting
biogas technology is limited government support. The private
biogas agents said that government support on biogas energy is
still at its primary and that there is need in the promotion of local
manufacture of biogas plants and equipment’s in the country.

The findings of the study further revealed that poor promotion
strategies, high installation costs, lack of credit facilities and lack
of awareness are some of the challenges that the public sectors
are still facing. One of the public biogas agents said that the
promotion of the technology is still low hence, there is a need for
marketing strategies that would provide information required to
increase and promote the use of biogas. Lack of awareness due to
limited information on the benefits and use of biogas technology
is still a barrier.

High installation costs and lack of credit facilitators are other
challenges in promoting biogas energy. The public agents said
that fixed dome digesters are expensive to install, and it is also
difficult for them to promote the technology due to lack of
microfinance institutions that promote biogas in the study area.
A study by Karekezi (2002) indicates that the investment cost of
even the smallest biogas unit is prohibitive for most poor African
rural households and Pandey et al. (2007), revealed that the
most important constraint hindering the dissemination of biogas
technology has been the high initial cost of installation. This
concurs with the results of this study.

4.6. Measures that Can Increase the Uptake of Biogas
Technology

The public and private actors cited measures that can increase the
uptake of biogas in the study area. They felt that the provision of
micro-finance, increased government support, increased training
programs and increase awareness programs can increase the
adoption of biogas. The provision of micro-finance services
can increase adoption due to the availability of microfinance
institutions and banks that provide loans for biogas installation.
Mugo and Gathea (2010) recommended that there is need for
financial credit system for interested consumers, especially in
the dairy farming areas; could see many households adopting the
technology. This concurs with the results of this study.

Increased government support is also needed as far as the
promotion of biogas technology is concerned. Sustainability could
therefore be achieved through efficient and governance (Mashele
and Chuchu, 2018; Tideman et al., 2013). The respondents said that
there is need of local manufacture of biogas and the government
should increase training of artisans who can construct and provide
quality services for any interested clients and training programs
that can benefit members of the local community. For people to
embrace technology, awareness is needed. Respondents said that
increased awareness was another measure that was viewed as
appropriate. For potential biogas users to appreciate and embrace
the technology there is need for them to understand the benefits
accrued. Awareness of the technology involves people getting
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detailed information about the technology: what it is, how it
functions, its advantages and its financial aspects, for it to be
able to influence people’s decisions on its adoption. As such,
there is need for community sensitization on the social, economic
and environmental gains that would arise if they adopted biogas
plants at the household level. Awareness creation activities such as
workshops, training, meetings, campaigns, and demonstrations on
biogas matters can further increase the uptake of the technology.
After becoming aware people accumulate more knowledge
through training, then test the new technology and when satisfied
with the result, people take up the innovation (Rogers, 1995).

5. RECOMMENDATIONS

Shane et al. (2017) recommend that to further improve biogas
technology adoption, females and female-headed households
should be empowered. Education levels of household heads must
be improved, increase the number of livestock per household,
raise income levels, increase credit access and encourage land
ownership (Shane et al., 2017). This is so because these factors
have been found to significantly affect the adoption rate of biogas
technology in sub Saharan Africa and other developing countries
elsewhere (Mengistu et al., 2016).Energy subsidy for the poor
could be a way to address energy poverty in rural areas. However,
even though more often subsidies are intended for the poor, the
political economy of most developing countries, Zimbabwe
included tends benefit the better-off segments of the country who
are powerful and better connected (Koplow, 2004). This further
entrenches the energy poverty issue because subsidies distort the
relative prices of energy options, resulting in over-exploitation
of fossil fuels and exacerbating associated environmental costs
Halff et al. (2014. p. 316).

Energy poverty is usually a symptom of a much larger challenge
such as income and asset poverty. Consequently, an incremental
approach that only tackles energy poverty alone will not be
sustainable in addressing the root cause of poverty for rural people.
Thus, the best avenue for addressing energy poverty would be a
bottom-up approach that touches on issues on employment and
wealth creation. Biogas technology is seasonal in nature. During
winter season bio digesters require heat energy to maintain
constant biogas supply. This presents a double challenge in that
winter season energy demand increases yet at the same time
biogas digesters require an alternative energy source to function
effectively. It is crucial for poor people to have additional sources
of energy that works well throughout all the seasons. Apart from
this, there are socio-cultural issues such as disharmony with
prevailing social values and ideology may also be a hindrance
associated with the use of biogas technology in rural areas. In
other cultures, food cooked with cow dung might be accepted as
culturally viable. In such circumstances, awareness campaigns
of the advantages of biogas technology are thus indispensable.

6. CONCLUSION

The study revealed that firewood, paraffin, and charcoal were the
main sources of cooking energy at household level, despite the

potential of biogas in the area. The use of biogas has benefited the
community through the provision of organic fertilizer, creation of
employment, reduction in deforestation, reduction in workload and
reliable means of cooking energy at household level.

The findings of the study revealed that there were challenges that
were faced in adopting the biogas technology and these include
community negative attitude towards the technology, lack of
adequate funds, lack of adequate information and high installation
costs. Public and private agents are still promoting the technology
though they are faced with setbacks in their promotional activities
and these include high installation costs, lack of credit facility,
ignorance among users and lack of awareness.
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