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Abstract 

Over 3 billion people worldwide rely on traditional biomass for cooking 

and heating, of whom 85% live in rural areas. The paper examines the 

factors influencing adoption of energy saving technologies (ESTs) in 

Mateete Sub-County, Sembabule District, Uganda. The paper employs a 

case study design, targeting 65 households from which 56 were 

determined using Krejcie and Morgan sample size table. Data were 

corrected through questionnaire and interview and analyzed using SPSS 

to generate frequency tables. Results revealed that the use wood-fuel 

(45%), electricity (18%), kerosene and charcoal (16%) as the main source 

of energy. Further to the latter, solar (29%), wood saving stoves (21%) 

and Enkulukuku (16%) were the major ESTs. It was noted that fuel costs 

(29%), safety (19%), and efficient fuel use (14%) and reduced air 

pollution (12%), were the key factors for adoption of ESTs. Results also 

showed that reduced fuel cost (31%), saved time and reduced air 

pollution (14%) as the benefits of the ESTs adoption. It was concluded 

that, respondents used fuel-wood as source of energy for cooking 

coupled with wood saving stoves and solar for lighting which helped to 

cut down the fuel costs. The paper recommended the government should 

develop strategies for country-wide dissemination of information on 

energy saving technologies, and Mateete Sub-County should involve 

communities in promoting ESTs.    

 

1. Introduction 

 

United Nations-Advisory Group on Energy and 

Climate Change [UN-AGECC] (2010) estimates, 

approximately 3 billion people worldwide rely 

on traditional biomass for cooking and heating, 

and about 85% of those people are living in 

rural areas. Wood-based biomass is the 

dominant source of energy for Sub-Saharan 

Africa, where about 81% of households rely on 

it (Africa renewable Energy Access Program 

[AFREA], 2011). In Uganda, 95% of the wood 

consumed is used for fuel wood; approximately 

two-thirds of fuel wood is used by households 

in the rural areas. This forms part of the 

informal sector making it impossible to obtain 

accurate figures on the total wood consumption 

(Kayanja & Byarugaba, 2001). 

 

The Uganda Government through the 

Electricity Act of 1999 has over time developed 

and generated Hydro Electric Power supplies in 

different parts of the country under the Rural 

Electrification Program to ensure that clean 

energy source is available for the rural 
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communities. However, two-thirds of the rural 

households still have no capacity to afford this 

type of energy due to the costs involved    

especially the monthly charges at Shs750 per 

Unit consumed and a 3,360 monthly charge 

(Electricity End-user Tariffs and charges). This 

has kept 90% of the National energy demand 

to be met by the wood fuel resources which is 

becoming alarmingly scarce and 

environmentally degrading.  

 

This prompted the development of the 

National Biomass Energy Strategy (2001- 2010) 

to ensure a steady supply and efficient use of the 

biomass energy; among these is the promotion 

of the energy saving technologies and 

renewable energy through the partners in 

development such as Non-Government 

Organization, and Research institutes. 

However, a move towards having communities 

that use energy in a more sustainable manner 

will remain a major challenge for developing 

countries like Uganda where adoption of 

energy saving technologies among households 

takes place slowly or not at all (Nakuju & Kuria, 

2011; German Technical Cooperation Agency 

[GTZ], 2009). 

 

Sembabule district has been affected by the over 

exploitation of the biomass energy sources 

especially forests, the impact of the situations 

include the prolonged drought which has 

resulted into the death of livestock, low food 

production and shortages in water supply to the 

people. Forest cover in this area has almost 

halved in the last 10 years due to the increasing 

demand for wood fuel. Organizations such as Vi 

Agroforestry project, Lutheran World 

Federation (LWF) and a government agencies; 

National Forestry Authority (NFA) and 

National Environment Management Authority 

(NEMA) hat promote conservation of the 

environment and its sustainability, for the last 

four years have been working with households 

addressing environment and climate change 

issues; promoting energy saving technologies, 

which include the wood saving stove, ceramic 

charcoal stoves, solar lamps, fixed dome biogas 

plants and Biomass briquettes. In the last four 

years, these organizations reported a dragging 

but increasing in the adoption of these energy 

saving technologies; some households taking up 

wood saving stoves, ceramic charcoal stoves, 

biogas, solar lamps or briquettes (Vi 

Agroforestry Project Report, 2014). 

 

The consequences for use Biomass energy 

source are negatively impacting to the 

environment and the community such as loss of 

crop production, livestock due to prolonged 

drought periods, and shortage of water supplies 

to the households in the community (Nigel et 

al., 2009).  Energy saving technologies such as 

improved charcoal stoves, wood saving stoves 

and fixed dome biogas were introduced in this 

area by Non-government organizations such as 

Vi Agro forestry, the World Vision, LWF and a 

government agencies; NFA and NEMA to 

conserve Biomass energy sources and provide 

alternative energy sources through the use of 

affordable energy saving technologies, 

however, their adoption is still low. 

Energy saving technologies (ESTs) 

These are improved type of stoves which are 

more efficient in wood use. Firewood saving is 

mainly due to the fact that the fired mud/ clay 

liner ensures heat is retained in the stove hence 

a thermal insulation to minimize heat loss for a 

longer time (World Bank, 2014; Seidel, 2008). 

The stoves can be fixed in the kitchen or 

portable (The portable shielded firewood 

stove). A study done in Tanzania, a household 

using three-stones stove consumes around 2880 

kg/year of firewood, the use of wood saving 

stove consumption is reduced to 1728 

kg/year/household, annual saving is around 

1152 kg/household (equivalent to more than 20 

trees/year) (World Energy outlook, 2015). 

Aprovecho Research Center conducted 

laboratory tests of the fuel economy which 

indicated that the three stone stove consumed 

1118gms of wood to boil and simmer 5L of 

water for 45minutes while the wood saving 

stove consumed 733gms of wood to boil and 

simmer 5L of water for 45 minutes, both 

researcher indicate 40% wood saving when an 

improve stove is used. The adoption of wood 

fuel saving technologies would go a long way 

in ensuring sustainable use of the forest 

resources as the fuel wood demand will 
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decrease, it also reduces the time women and 

children spend in fetching firewood therefore 

releasing them to be involved in other 

productive activities. 

 

Currently the uptake of the fuel wood 

improved stove is estimated at 9%, Adeyemi & 

Asere (2014) and yet majority of the rural 

people in Uganda use firewood as their main 

source of fuel. This has implication on the 

sources of biomass and ends up causing 

encroachment on forests in search of fuel wood 

impacting negatively on forest conservation. 

The common wood saving stoves in Sembabule 

districts is the Rocket Lorena with a unique 

elbow-shaped chamber and sub merged 

saucepan cooking areas, this skirt around the 

saucepan maximizes heat contact which enables 

transfer heat more efficiently to the food and 

the taller chimney that making the cooing place 

smokeless. The materials required for the 

construction of these stoves are local and 

reliable; these materials include mud, bricks, 

cement (optional) and dry grass (Vi 

Agroforestry Project, 2014). 

 

The portable stoves that use charcoal as fuel and 

the metal stove has a ceramic lining in its top 

half, with the bottom half being a collection box 

for ashes. The charcoal is placed into the 

ceramic lining at the top, which is perforated to 

let the ashes from the charcoal fall to the 

bottom of the stove. These ashes can then be 

collected and disposed of safely. The stove has 

three pot rests, two handles, three legs and a 

door used to control the airflow. The ceramic 

charcoal stoves are designed with or without a 

metallic outer part. The traditional metal stoves 

are without a ceramic lining hence loses heat 

fast to the atmosphere. The ceramic lining in an 

improved stove is a thermal insulator, when 

heated; heat is retained in the stove hence 

minimizing heat loss for a longer time. The 

traditional metal stove delivers only 10-20 per 

cent of the heat to the pot, whereas an open 

cooking fire yields efficiency as low as 10 per 

cent (Hiemstra-van der Horst & Hovorka, 

2009). 

 

Reductions in fuel consumption associated with 

the ceramic charcoal stoves have been 

examined in a number of countries. The World 

Energy Outlook (2015) indicates that, in 

Tanzania, the annual fuel consumption for 

traditional charcoal stove was found to be 

around 1080 kg/year/household while for 

improved charcoal stove it was around 

370kg/year/household (annual charcoal saving 

is 710 kg/household which is equivalent to 

around 60 trees). Hiemstra-van der Horst & 

Hovorka (2009), state that, up to the 

equivalent of 10 tonnes of carbon dioxide may 

also be saved per household per year with 

Ceramic Charcoal stoves. This would reduce the 

Green House Gases (GHG) emission to the 

atmosphere and thus assist in militating against 

global warming and climate change. The 

improved charcoal stoves are commercial 

produced by different dealers and distributed 

country wide through the intervention of 

different development partners. 

On the other hand, a fixed-dome biogas plant 

consists of a digester with a fixed, non-movable 

gas holder, which sits on top of the digester. 

When gas production starts, the slurry is 

displaced into the compensation tank. Gas 

pressure increases with the volume of gas stored 

and the height difference between the slurry 

level in the digester and the slurry level in the 

compensation tank. The costs of a fixed-dome 

biogas plant are relatively low. It is simple as no 

moving parts exist. There are also no rusting 

steel parts and hence a long life of the plant (20 

years or more) can be expected. The plant is 

constructed underground, protecting it from 

physical damage and saving space.  

While the underground digester is protected 

from low temperatures at night and during cold 

seasons, sunshine and warm seasons take longer 

to heat up the digester. No day/night 

fluctuations of temperature in the digester 

positively influence the bacteriological 

processes. It is noted that, construction of fixed 

dome plants is labor-intensive, not easy to build 

hence require biogas technicians (Mansions), 

otherwise plants may not be gas-tight (porosity 

and cracks). The initial cost is relatively high for 

construction, plumbing and initial filling of the 

digester with cow dung. The fixed dome biogas 
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plant requires a household to have at least one 

cow or a piggery unit that will regularly supply 

manure to the plant. Pig manure can also be 

used as input to bio digesters. Households with 

10 or more pigs can construct biogas plants. 

Biogas refers to a mixture of gases produced by 

the biological breakdown of organic matter in 

the absence of oxygen (anaerobic digestion) 

Produced from biodegradable materials such as 

animal dung, sewage, garbage/refuse, plant 

materials and energy crops. Biogas comprises 

primarily methane (60-70%) & carbon dioxide 

(35%). Other gases include nitrogen, hydrogen, 

hydrogen sulfide & oxygen (5%). 

 

Further, biomass briquettes are blocks of 

compressed loose biomass residues such as 

farming waste, charcoal dust, to produce 

compact solid blocks of different sizes and 

shapes (GTZ, 2009; International Energy 

Agency [IEA], 2006). They are a source of fuel 

in households for cooking and heating. Biomass 

briquettes can be made manually using hands or 

by machines using waste biomass materials 

available in our locality such as; Charcoal dust, 

Waste paper, peelings and leaves, maize cobs, 

peanut husks, maize stalks, grass, stems and 

straw from agriculture - if not needed for soil 

improvement (Practical Action, 2013). The 

waste biomass materials are burnt under 

controlled oxygen supply to produce char 

under a process known as carbonization; these 

are mixed with other components such as the 

binding agent usually clay, cassava or potatoes. 

Interestingly, solar energy is a clean source of 

energy produced by the conversion of sunlight 

into electricity, either directly using 

photovoltaics (PV) or indirectly using 

concentrated solar power (CSP). This is an 

alternative source of energy to biomass energy 

sources. Solar energy in the rural areas like 

Mateete where Hydro Electric Power is hardly 

accessible to the community has been adopted 

for lighting homes, running small appliances like 

charging mobile phones and heating depending 

on the capacity of the households’ solar devices. 

Market players have provided solar devices in 

the rural parts of different capacities and 

different packages to meet the demand of the 

communities. These solar devices range from 

the firefly lamp packages to different sizes of 

solar PVs. Households have been able to access 

these solar lamps and panels through the 

various interventions put in place by Non-

Government Organizations (NGOs) and credit 

institutions (banks and Savings and Credit 

Cooperative Societies [SACCOs]) that is; at 

subsidized prices, loaning schemes where 

people for the solar in installments and 

donations by NGOs especially to school going 

to children. 

 

Factors for adoption of energy saving 

technologies (ESTs) 

 

United Nations Development program [UNDP] 

(2005) describes the cost of the technology as 

one of the most important factors influencing 

the adoption. A technology requiring little 

investment would be adopted more compared 

to that which requires a relatively high 

investment. Technologies such as wood saving 

stoves, briquettes have a relatively lower cost of 

investment in their production because of their 

locally available resources such as charcoal dust, 

mud, and bricks with little or no cost. A 

particular technology can be adopted 

depending on its ability to satisfy the demand 

of the consumer (Ngoju & Kuria, 2011). 

Household adoption to an energy saving 

technology will depend on the number of 

members that are always in the household 

which enables them to have enough capacities 

of food, heat or light. The cost of wood fuel is 

another factor likely to influence the adoption 

of energy saving technologies that would 

reduce the consumption of wood fuel or 

charcoal hence cutting the cost (Seidel, 2008). 

Ceramic charcoal stoves showed a reduction in 

the consumption of charcoal by 33% compared 

to the traditional stove while the wood saving 

stoves particularly the Rocket Lorena, indicated  

a 40% reduction in the consumption of 

firewood compared to the three stone stove. A 

biogas plant has the potential to replace up to 

2208kg and 3319kgs of firewood per year for a 

4m3 and 6m3 when operated at full capacity 

(Barfuss, 2012). 
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Bhattacharya and Cropper (2010) add that, the 

technology adoption is limited by the 

availability of information, the limited access to 

information on the energy saving technologies 

such as solar voltaic, biogas plants, briquettes, 

Ceramic charcoal stoves and wood saving 

stoves would limit their adoption. Access to 

information about energy saving technologies 

in the rural areas is usually obtained through the 

people who have already adopted, through the 

trainings organized by the different stakeholders 

in community development such NGOs, 

Research and Development (R&D) institutions, 

and government agencies such as NEMA and 

NFA (Adeyemi & Asere, 2014; Food and 

Agriculture Organization [FAO], 2010; GTZ, 

2009). 

 

However, the degree at which technology 

adoption is, it is difficult to understand and this 

limits its usage (UN-AGECC, 2010). It further 

suggests that new technologies that are simpler 

to understand are adopted rapidly than the one 

that requires the adopter to develop new skills 

and understanding. The complexity in the use 

of an energy saving technology could influence 

negatively the adoption of a particular 

technology. Operating solar voltaic and its 

peripherals  and biogas plants may require 

relatively more skill and knowledge to operate  

them compared to the briquettes, Ceramic 

charcoal stoves and wood saving stoves 

(Karekezi et al., 2004). 

 

Benefits of the energy saving technologies (ESTs) 

Wood saving stoves are built specifically by 

women in the different districts of Tanzania, 

FAO (2014) since they are looked at as a means 

to reduce households especially women and 

children exposure to indoor air pollution which 

is detrimental to their health thus the need for 

adoption of the energy saving technologies. 

Households have attributed its adoption to its 

characteristics, that’s; the ability to mud/ clay 

wall that ensures a thermal insulation the keeps 

the stove for a longer time, the chimney that 

reduces the smoke in the cooking place making 

it comfortable to work. The wood saving stoves 

have a reduced exposure to fire compared to 

the three stone stoves. 

 

In Kenya charcoal use among a sample of 

households using the Kenya Ceramic Jiko/ stove 

fell from 0.67 kg to 0.39 kg/person/day, a 

reduction in charcoal use of 57% (Karekezi, 

2003; Ngoju & Kuria, 2011). In Rwanda, the 

savings with ceramic charcoal stoves were even 

greater. The consumption of charcoal dropped 

to 0.33 kg /person/ day. In Uganda, research on 

the consumption variation has not been done 

however, the available researches done in the 

above countries indicate satisfactorily that the 

improved stoves can reduce costs on fuel 

(Adeyemi & Asere, 2014). It would also reduce 

demand for charcoal thus saving the forests 

trees, shrubs and herbs and thus promoting 

environment conservation. 

 

The use of biogas is estimated to help women 

reduce the daily search for fuel wood, cooking 

and washing up time by 3 hours, benefiting 

rural women directly. The time saved can be 

utilized constructively on income generating 

ventures (World Bank, 2011). Biogas used is 

associated with many cost saving benefits. First, 

using biogas as a substitute for fuel wood or 

charcoal results in a decrease of time and money 

spent to secure cooking resources. Home 

lighting with biogas also reduces the traditional 

costs of buying kerosene. Using biogas for 

cooking and lighting reduces or eliminates 

indoor air pollution caused by the burning of 

biomass. Improving air quality in the home can 

result in money saved for medical expenses and 

time saved due to improved health (IEA, 2006; 

GTZ, 2007).  Biogas also provides Bio slurry 

that is a nutrient rich manure used in different 

crops and can also be fed to the pigs.  Biogas 

plant maintenance is not regular, constant 

energy, no load shedding, local technicians are 

available, appliances are now locally-made and 

there is no metering, therefore, no monthly 

power tariffs. 

 

Using biomass briquettes means less firewood to 

collect and charcoal to buy which saves time 

and money. This also means that fewer trees 

will be cut down which saves Uganda’s forests. 

Briquettes means less rubbish in the household 

which improves hygiene around one’s home 



Factors Influencing Adoption of Energy Saving Technologies         ISSN: 2310-3205 (VOL. 6, ISSUE 1) 

Mbowa et al., 2020                      22                             (c) UTAB 2020 

 

(FAO, 2010). The biomass briquettes have been 

produced by different women groups in 

Mateete, the once an intervention to help 

households solve the problem of fuel costs is 

now used by these women groups as one of the 

group enterprises which earns them income. 

The solar lamps have reduced on the cost of 

buying Kerosene, the latter is not a sustainable 

resource and not healthy. Bare Foot College 

estimates that the initiative saves around Asia 

and Africa. Solar lamps offer a clean light which 

reduces indoor air pollution, offers a bright light 

that enable school going children to read their 

books without fear of vision problems that 

result from combusting kerosene (IEA, 2006). 

 

2. Material and Methods 

Research design 

The study used a case study design where by 

both qualitative and quantitative methods of 

data collection and analysis were employed. 

Qualitative approach helped to collect 

empirical data that would eliminate the errors 

which could have been made with only the 

quantitative research method (Bailey, 2012). 

Descriptive data was collected from Non-

Governmental Organization’s representatives in 

Mateete Sub-County whereas a quantitative 

data was collected from households using the 

energy saving technologies.   

Area of study 

The study was carried out in Mitete, Mateete 

Town Council and Kayunga parishes located in 

Mateete Sub-County, Sembabule district as 

indicated in Fig. 1: 

 

Study Population and sample size 

 

The study involved a total of 65 households in 

Mateete Sub-County from which 56 households 

were selected using Krejcie and Morgan, 1970 

sample size table. Purposively, 54 households 

with at least one of the energies saving 

technology and 2 key informants were selected 

for the study (Ahuja, 2005; Creswell & Plano, 

2011). This enabled the researchers to identify 

the respondents who had at least some 

knowledge and experience on different energy 

saving technologies used in the Sub County for 

the last five years. 

Data collection methods and instruments 

 

The study questionnaires used contained two 

different categories of questions such as 

Structured (closed-ended) and unstructured 

(open-ended) questions for the purpose of 

obtaining more detailed information from the 

respondents on different Energy saving 

technologies (Amin, 2005; Saunders, Lewis & 

Thornhill (2007). The questionnaire was 

administered to 49 selected households from 

the three parishes (Mateete TC, Kayunga and 

Kasaana Ward). The questionnaire contained a 

list of different possible alternatives from which 

respondents selected the answers that best 

suited the situation. The questionnaire had four 

sections; Introduction, Section A: On socio-

economic characteristics of the respondents, 

Section B: Energy Saving technologies used in 

households: Section C: Factors for the adoption 

of energy saving Technologies in Mateete Sub-

County: Section D: Benefits associated with 

adoption of energy saving technology: Section 

E: The contribution of energy saving 

technologies to the wellbeing of the 

households.  

The key informant interviews were also 

conducted using Semi-structured interviews, 

Saunders, Lewis & Thornhill (2007) on a 

selected team from the existing Non-

Governmental Organizations (NGO’s), two of 

their representatives were identified, whose 

functions or activities had influence on 

livelihood improvement in Mateete Sub-

County, Sembabule District. 

Data analysis and presentation 

This involved putting data in a comprehensive 

summary form that would be presentable to 

others. The purpose of statistics was to 

summarize answered questions about 

behavioral variability that was obtained from 

the respondents. The statistical program for 

analysis and presentation of data was Statistical 

Package of Social Sciences (SPSS) and MS Excel.  

Quantitative data was analyzed using SPSS and 

Microsoft Excel Program to generate 

frequencies tables to aid interpretation and 

analysis of the results (Saunders, Lewis & 

Thornhill (2007).
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Figure 1: Map of Mateete Sub-county (Source: Scc-Vi Report, 2014) 

 

While the qualitative data gathered through 

interview and observations was analyzed using 

content analysis techniques (Komp & Tromp, 

2006). 

 

3. Results and Discussion 

3.1 Results 

Energy sources in Mateete Sub-County 

The respondents reported electricity, wood 

fuel, kerosene, charcoal, and biogas as the main 

sources of energy used by households in 

Mateete Sub-County (Table 1). 

  

Table 1: Energy Sources in Mateete Sub-county 

Variable Frequency Percent (%) Valid % Cumulative Percent 

Valid Electricity 9 16.1 17.6 17.6 

 Wood fuel 23 41.1 45.1 62.7 

 Kerosene 8 14.3 15.7 78.4 

 Charcoal 8 14.3 15.7 94.1 

 Biogas 3 5.4 5.9 100.0 

 Total 51 91.1 100.0  

Missing System 5 8.9   

Total 56 100.0   

 

Results in Table 1 indicate that, respondents use 

wood fuel with a total of 45%, this was 

followed by electricity as source of energy 

(18%), kerosene and charcoal both with 16% 

respectively. However, biogas was the least 

source of energy used in the area accounting to 
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6% of the total respondents. This implies that 

the prominent source of energy in Mateete Sub-

County was fuel wood, however, this has 

adverse impacts to the society and the 

environment in general.  

Energy saving technologies in Mateete Sub-

County 

The respondents reported wood saving, 

ceramic charcoal stoves, briquettes, biogas, solar 

and enkulukuku as energy saving technologies 

in Mateete Sub-County (Table 2). 

 

 

 

 

Table 2: Energy Saving Technologies in Mateete Sub-county 

Variable Frequency Percent (%) Valid % 

Valid Wood Saving Stove 12 21.4 23.5 

 Ceramic Charcoal Stove 5 8.9 9.8 

 Briquettes 4 7.1 7.8 

 Biogas 5 8.9 9.8 

 Solar 16 28.6 31.4 

 Enkulukuku (Anti-hill) 9 16.1 17.6 

 Total 51 91.1 100.0 

Missing System 5 8.9  

Total 56 100.0  

 

Results in Table 2 show that, majority of the 

respondents reported solar as the most energy 

saving technology in Mateete Sub-County and 

accounted about 29%. This was followed by 

wood saving stoves with 21%, Enkulukuku 

(Anti-hill) (16%). However, the least used 

energy saving technology was briquettes. 

Respondents noted that briquettes are not 

commonly used due to lack of knowledge 

about such a technology and there is need for 

better training.  

 

Regularity in use of energy saving technologies 

in Mateete Sub-County  

 

The respondents reported that energy saving 

technologies were regularly not in use, rarely 

used, sometimes, and always used in Mateete 

Sub-County (in Table 3). 

  

Table 3: Regularity in Use of ESTs, Mateete Sub-county 

Variables Frequency Percent (%) Valid % Cumulative % 

Valid Not used 3 5.4 5.9 5.9 

 Rarely used 9 16.1 17.6 23.5 

 Sometimes used 14 25.0 27.5 51.0 

 Always used 25 44.6 49.0 100.0 

 Total 51 91.1 100.0  

Missing System 5 8.9   

                     Total 56 100.0   

 

Results in Table 3, list the regularities in the 

usage of the different energy saving 

technologies and the following were the 

responses: majority reported that most of the 

energy saving technologies were always used 

(49%); this was followed by those who noted 

that the technologies were sometimes used by 

the households (28%), rarely used (18%) and 

only 6% of the respondents responded that 

some energy saving technologies are not used. 

This was because of their consequences on the 

environment and the costs involved to purchase 

and installation.  

 

Factors influencing adoption of energy 

saving technologies in Mateete Sub-County 
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The respondents reported safety, saving on fuel 

cost, reduced air pollution, environmental 

pollution clean working area, efficient fuel use, 

influence from the neighbor and clear lighting 

as the main factors influencing energy saving 

technologies adoption by households in 

Mateete Sub-County (Table 4). 

 

Table 4: Factors Influencing Adoption of ESTs 

Variables Frequency Percent (%) Valid % Cumulative % 

Valid Safety 10 17.9 19.6 19.6 

 Saving on fuel costs 16 28.6 31.4 51.0 

 Reduce air pollution 6 10.7 11.8 62.7 

 Environmental protection 5 8.9 9.8 72.5 

 Clean working area 2 3.6 3.9 76.5 

 Efficient fuel use 7 12.5 13.7 90.2 

 Influence from the group/ 

neighbour 

2 3.6 3.9 94.1 

 Clean lighting 3 5.4 5.9 100.0 

 Total 51 91.1 100.0  

Missing System 5 8.9   

Total 56 100.0   

 

Results in Table 4 show that, majority of the 

respondents reported saving on fuel costs as the 

major factor for adoption accounting for 29%, 

followed by safety with 19%, efficient fuel use 

(14%), reduced air pollution (12%), clear 

working (10%), clear lighting (6%) and 

influence from the group or neighbor (4). This 

implies that people adopt different energy 

saving stoves because of high fuel cost, limited 

availability of trees and the challenge of climate 

change.  

Benefit of Energy Saving Technologies 

(ESTs)  

The study established the benefits derived from 

the use of energy saving technologies (ESTs) by 

the households in Mateete Sub-County and 

these included safety, reduced fuel costs, 

reduced air pollution, environmental pollution, 

clean working area, clear lighting, time saving 

and improved children’s performance (Table 5). 

 

Table 5: Benefits Associated With ESTs, Mateete Sub-County 

Variable Frequency Percent (%) Valid % Cumulative % 

Valid Safety 5 8.9 9.8 9.8 

 Reduced fuel cost 16 28.6 31.4 41.2 

 Environmental 

protection 

4 7.1 7.8 49.0 

 Reduced air pollution 7 12.5 13.7 62.7 

 Clean working area 1 1.8 2.0 64.7 

 Clean lighting 5 8.9 9.8 74.5 

 Time saved 7 12.5 13.7 88.2 

 Improved children 

education 

2 3.6 3.9 92.2 

 Multipurpose 4 7.1 7.8 100.0 

 Total 51 91.1 100.0  

Missing System 5 8.9   

Total 56 100.0   
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As shown in Table 5, majority of respondents 

(31%) reported reduced fuel cost as the major 

benefit of ESTs in Mateete Sub-County. The 

technologies save time and help reduce air 

pollution (14%) respectively, they are safe to 

use and provide clean light (10%). Other 

respondents noted that ESTs promote 

environmental protection (8%) through tree 

planting and some are multipurpose that is 

supply different benefits. A few respondents 

reported that clear working area had 2%. 

Results indicate that ESTs provide a number of 

benefits to the households as well as providing 

value to the society.  

Reduction in wood fuel costs in Mateete 

Sub-County  

The study assessed people’s responses on the 

reduction in fuel wood costs in Mateete Sub-

County and this included safety not at all, little, 

very little, very little, moderate, much and very 

much as indicated in Table 6 below: 

Table 6: Reduction in Wood Fuel Cost, Mateete Sub-County 

Variable Frequency Percent (%) Valid % Cumulative % 

Valid Not at all (0%) 4 7.1 7.8 7.8 

 Little (25%) 17 30.4 33.3 41.2 

 Very little (40%) 12 21.4 23.5 64.7 

 Moderate (50%) 9 16.1 17.6 82.4 

 Much (75%) 4 7.1 7.8 90.2 

 Very much 

(>75%) 

5 8.9 9.8 100.0 

 Total 51 91.1 100.0  

Missing System 5 8.9   

                Total 56 100.0   

 

Results in Table 6 list the use of ESTs play less 

role in reducing, the cost of fuel wood (little; 

33%), others noted that the use of ESTs had 

very little in reducing the cost of fuel wood 

(24%), followed by those who noted that it has 

very much in reducing wood fuel costs (10%), 

much and not at all which accounted for 8% 

respectively. 

 

4. Discussion  

 

Energy sources in Mateete Sub-County  

 

Findings reveal that hydro-electricity was the 

common source of energy in Mateete Sub-

County. This is used to provide light for reading, 

lighting, and security, among others. 

Unfortunately, the power is always off and on 

which affects those who sell perishables. 

Respondents added that the electricity is very 

expensive, not affordable and people had 

resorted to other sources of energy 

technologies. The findings agree with the 

findings of GTZ (2009) which asserts that 

electricity plays a key role in community 

development and households should be 

subsidized so as to use it efficiently. One of the 

respondents noted that, 

 

“I use electricity only for watching a 

Bukedde TV News at 10:00PM 

(Agataliiko Nfuufu) but for ironing 

clothes I use a charcoal iron box (local 

flat iron), and for lighting I use solar 

power while for cooking I use fuel 

wood”(31/7/2014). 

 

  

Responses from the field indicate that 

households in Mateete Sub-County use fuel 

wood as their source of energy for cooking food 

and boiling water respectively. It was reported 

that fuel wood is got from the drylands and the 

common tree species include Acacia species 

which provides good wood and charcoal 

(Kayanja & Byarugaba, 2001). It was also 
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reported that fuel wood is accessible and cheap, 

and anybody in the community uses it (Global 

Environment Facility [GEF], 2010). 

Respondents added that fuel wood is collected 

and sold even to neighboring villages for the 

residents to earn an income to access the basic 

needs of life. The findings agree with GTZ 

(2007) which asserts that firewood is the 

common source of energy is rural societies of 

Uganda. Field findings also reveal that 

households use kerosene as a source of energy 

for lighting, reading in their homes (FAO, 

2010). This however has become very 

expensive and some people try to use it at a 

limited basis. It was further noted that kerosene 

lamps are disadvantageous to pupils and 

students who read their books in the night at 

home as they produce carbon monoxide gas 

which affects their eyes and even the ceiling and 

the house. According to field findings, charcoal 

was another source of energy in Mateete Sub-

County. Charcoal was used commonly by those 

living in Mateete town while those who lived 

in the villages used fuel wood. The finding 

concurs with IEA (2006) which indicates that in 

African countries, the common energy sources 

are the wood and charcoal from natural trees 

and shrubs. It was further reported that charcoal 

does not produce emissions-gas like fuel wood 

but its problem is, it is very expensive to the user 

especially when bought in small quantities 

where it is very had to purchase a bag. The 

study also found out that the increased charcoal 

costs in Sembabule had direct relationship with 

forestry destruction in the area, and this had 

adversely affected the weather pattern of the 

area. One of the respondents noted that; 

 

“Nze nkozesa amanda kubanga ga 

boobeeza burungi emmere ate tegaleeta 

mukka mubi, naye eki gagubya engalo, 

ate awo enku wezisingira.”(23/5/2014). 

 

The above is translated as: I use charcoal 

because it cooks food well with no 

smoke, unfortunately it dirtens the 

fingers, so with that firewood is better.   

  

It was also reported that households in Mateete 

Sub-County use biogas. This was attributed to 

the presence of cows and the Agencies which 

helped them to construct biogas plants. The 

common biogas technology was the fixed dome 

biogas digester. The responses show that those 

with biogas incur less costs especially energy 

costs and as they noted that biogas is 

environmentally friendly. They add that the 

fixed dome digester provides a strong source of 

energy as compared to its counterparts like the 

tubular and floating dome (Adeyemi, & Asere, 

2014; World Energy Outlook, 2015). Others 

added that human and piggery waste produce 

the strongest source of energy as compared to 

cow dung. However, people’s attitudes are 

poor towards using human and piggery waste 

where so, they prefer cow dung to the later. 

Therefore, they recommended that government 

should help them to subsidize the cost biogas 

construction to increase its availability and 

usability in Mateete Sub-County. 

 

Energy saving technologies (EST) in Mateete 

Sub-County 

 

According to field findings wood saving stoves 

were one of the most in Mateete. People use 

wood saving stoves to reduce encroachment on 

natural forests and trees in the area. It was 

found out that there were three types of wood 

saving stoves and included; simple wood saving 

stoves constructed using mud and clay, modern 

wood saving stoves which are very common in 

institutions. The results agree with findings from 

a study conducted in Tanzania which indicates 

a household using three-stone stove consumes 

around 2880 kg/year of firewood, the use of 

wood saving stove consumption reduces it to 

1728 kg/year/household, and annual saving is 

around 1152 kg/household (equivalent to more 

than 20 trees/year) (World Energy outlook, 

2015). Respondents report that they lack skills 

and knowledge for constructing the energy 

saving (Rocket Lorena and Shielded) stoves. 

These wood saving stoves are of great 

importance because they save fuel wood, do 

not produce smoke and they are not risk as 

compared to three stoned stoves. 
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Another EST reported in Mateete to be used 

was the ceramic charcoal stove which is 

commonly known as ‘sigiri’. Respondents noted 

that these were very common in urban areas as 

compared to rural areas. Furthermore, people 

use sigiri because they do not produce smoke, 

and charcoal is accessible; sigiri are of different 

types that is, the clay-made and metallic-made 

(may use charcoal or fuel wood). They added 

that even those which use fuel wood, 

sometimes use less as compared to the tree- 

stone stoves. Hiemstra-van der Horst & 

Hovorka (2009) add that, traditional metal 

stove delivers only 10-20 per cent of the heat to 

the pot whereas an open cooking fire yields 

efficiency as low as 10 per cent. 

 

The study findings reveal that, households were 

using briquettes as their as an energy saving 

technology. The briquettes were very good 

saving technology generate from bio-waste such 

as charcoal dust, banana peelings, wood 

shavings and leaves. All these bio-waste 

materials except charcoal dust are carbonized 

and crushed, then mixed together with cassava 

porridge. They are later made into small-sized 

‘balls’ and placed into a shade for drying (to 

avoid energy loss) where thereafter they are 

collected for cooking. GTZ (2009) & IEA (2006) 

agree with the results and assert that, biomass 

briquettes are blocks of compressed loose 

biomass residues such as farming waste, charcoal 

dust, to produce compact solid blocks of 

different sizes and shapes. It was further 

reported that some organizations have helped 

in training people on how to make the 

briquettes so as to minimize waste accumulation 

and protect the environment. However, it was 

noted that the usage of the briquettes was 

common in the area but used in towns because 

fuel wood was not there and charcoal was 

expensive. 

 

It was found out that the other EST in Mateete 

is solar and majority of the respondents had 

solar at least for lighting including reading of 

books by students. The respondents added that 

solar is cheap and readily available whenever it 

is needed at home because it is from the sun. It 

was also noted that organizations had helped 

the residents to acquire the solar panels at a 

cheap price and they are good quality. One of 

the respondents reported that his children had 

benefited from the solar especially candidates 

who had just completed their UNEB 

examinations. However, respondents reported 

that despite the accessibility and availability, 

there are high rates of theft of the solar panels 

from the roofs of the houses and recommended 

security provision so as to save their panels. 

 

Findings also reveal that residents in Mateete 

Sub-County use biogas as an EST which is got 

from animal manure and human waste. Biogas 

energy is very common in the rural areas where 

animal rearing is the main activity. Biogas 

energy is efficient and its bi-products are useful 

for crop growth hence increasing crop 

productivity. It was reported that biogas was 

used for lighting, cooking, phone-charging, and 

videography. It was also reported that HEIFER 

International helped much in the construction 

of the biogas systems where a household 

contributed 50% of the total cost (World Bank; 

Nigel et al., 2009). Responses show that biogas 

is environmentally friendly, easy to use and 

provides fertilizers-slurry to plants/acrops. A 

respondent from Kayunga noted that, she had a 

biogas plant which provided her with energy 

for lighting, cooking; in addition, she had 

grown a lot of vegetables and other food crops 

which she sold to earn an income a better 

livelihood including paying school fees for her 

children and acquiring domestic items. 

 

Furthermore, field studies indicate that another 

EST in Mateete Sub-County was ‘Enkulukuku’ 

got from the bush and they look like ant hills 

(Ebiswa) but they are smaller in size. It was 

reported that women got them from cattle 

grazing areas (ettale) and create holes where 

fuel wood (in the sideways) or charcoal (on 

top) for firewood and the saucepan chambers 

to cook food or boil water/tea. One of the 

respondents noted, she could not afford any 

other forms of ESTs because of being expensive 

and not accessible as compared to enkulukuku 
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which is free from the environment; these 

stoves are long lasting and get firm on the 

ground after a time. 

Factors influencing adoption of ESTs in Mateete 

Sub-County 

 

According to field findings, saving on fuel costs 

was a major factor influencing adaption of ESTs 

in Mateete Sub-County. It was noted that the 

higher the cost the lower the adoption rate. This 

explains why households had adopted the use 

of enkulukuku, charcoal, sigiri, solar and biogas 

because of their availability and efficiency. It 

was further reported that a few people were 

using electricity because it was very expensive 

that is, acquiring electric poles and monthly 

charges. This agrees with Vi Agroforestry Project 

Report (2014) which asserts that, it is expensive 

to buy kerosene for the lamps on daily basis and 

the lamps too are risky to the children and 

homes when they are poorly used. One of the 

respondents contends that in Kayunga, a family 

of five died because of using kerosene lamps. 

 

Field findings also reveal that people adopted 

this EST because of safety reason, and this 

implies the ESTs are safe to use and have limited 

risks hence easily adopted. The reported that 

examples of ESTs which are safe were biogas, 

solar and wood saving stoves as compared to 

the three-stone stoves, electricity and kerosene 

lamps. This implies that solar does not produce 

any emissions to the users neither does it require 

any skills for use. One of the respondents noted 

that she had never heard anyone died from 

solar as compared to kerosene and electricity. 

Thus, previous studies show that, 13 people 

were killed by electricity and 4 people were 

killed by kerosene lamps in Kayunga perish (Vi 

Agroforestry Project Report, 2014). 

 

According to field results, reduced air pollution 

influenced the adoption of ESTs in Mateete Sub-

County. Respondents noted that they preferred 

those which do not cause any pollution to the 

society and these were easily adopted. Clear 

examples noted not to cause environmental 

harm were briquettes, solar, and biogas energy 

technologies. The respondents add that the ease 

to use, accessibility and easy to make by 

communities using their indigenous knowledge 

especially the briquettes from waste was an 

influential factor for adoption. It was further 

reported that the use of kerosene lamps causes 

indoor pollution which is disastrous to human 

and environmental health. Furthermore, the use 

of fuel wood results into pollution and also 

affects forests/ tree management in Mateete 

Sub-County. 

Another factor for adoption reported to have 

influenced the adoption of ESTs was efficient 

fuel use. The efficient fuel use referred to those 

ESTs that use less fuel in their utilization and 

such technologies included biogas, briquettes, 

solar do not use any fuel. This implies that no 

household will buy kerosene for cooking or 

lighting as it is in the case of biogas and solar 

energy. 

It was also reported that adoption of ESTs was 

influenced by environmental protection from 

the community. The efficient energy saving 

technologies are adopted because they are 

environmentally friendly whereby, they 

provide no emissions when being used. Such 

technologies which were reported as 

environment safeguards against pollution and 

destruction. Respondents noted that 

technologies such as three-stone stoves and 

charcoal stoves had adverse impacts to the 

environment that is why they are not adopted 

as compared to solar and biogas. Not only such 

technologies harm the environment through 

emission but affect the forests where the trees 

are cut to provide fuel wood and to burn 

charcoal which are used in urban areas hence 

affecting the environment. 

 

It was further reported that adoption of energy 

saving technologies is as a result of the influence 

from the neighbors or groups. Field results 

indicated that people who were in groups 

encouraged their fellow members to get 

involved in the use of such technologies to save 

money being spent on electricity and the 

accidents associated with the use such energy 

technologies. This implies that women groups 

encouraged their friends to construct energy 

saving technologies their homes. Findings 



Factors Influencing Adoption of Energy Saving Technologies         ISSN: 2310-3205 (VOL. 6, ISSUE 1) 

Mbowa et al., 2020                      30                             (c) UTAB 2020 

 

concur with Vi Agroforestry Project Report 

(2014) & IEA (2006) which clarifies that, 

households’ resort to energy saving 

technologies because fuel wood is inaccessible 

and the women and children move longer 

distances collect them. This has led the children 

to miss school so as they travel to distant areas 

fetch the fuel wood from hence poor 

performance in their examinations. It was 

reported that to curb this, a number of 

organizations came in Mateete to rescue the 

residents through training them in energy saving 

stoves, biogas and subsidizing the solar panel 

costs to over energy crisis. 

 

Field findings show that clean light provided by 

an EST influence its adoption. This is the reason 

why hydro-electricity is adopted in towns 

because of their visible light as compared to 

biogas which sometimes generates deem light 

which cannot support the lighting in homes. 

One of the respondents reported that he does 

not use solar because during the heavy rain, its 

purpose is foregone; he added that at present 

we receive deem light which cannot support the 

children to revise their books regularly and this 

is likely to influence the failures in the on-going 

national examinations. 

 

Benefits of the energy saving technologies (ESTs) 

in Mateete Sub-County 

 

Field findings also reveal that people use EST 

because of safety reason, and this implies the 

ESTs are safe to use and have limited risks hence 

easily adopted. The reported examples of ESTs 

to be safe were biogas, solar and wood saving 

stoves as compared to the three-stoned stoves, 

electricity and kerosene lamps. This implies that 

solar does not produce any emissions to the 

users and require no skills for their use. One of 

the respondents noted that, she had never 

heard anyone die because of solar as compared 

to kerosene and electricity; she added that 13 

people were killed by electricity and 4 people 

were killed by kerosene lamps in Kayunga 

perish. 

 

According to field results reduced air pollution 

is also a benefit of ESTs in Mateete Sub-County. 

Respondents noted that they preferred they 

preferred those which do not cause any 

pollution to the society and these were easily 

adopted. Clear examples for not causing 

environmental harm were briquettes, solar, and 

biogas energy technologies. The respondents 

add that the ease to use, accessibility and easy 

to make by communities using their indigenous 

knowledge especially the briquettes from 

wastes was an influential factor for adoption. It 

was further reported that reported that the use 

of kerosene lamps causes indoor pollution 

which is disastrous to human and 

environmental health. Furthermore, the use of 

fuel wood results into pollution and also affects 

forests/ tree management in Mateete Sub-

County. 

 

Another benefit reported from ESTs is efficient 

fuel use. The efficient fuel use referred to those 

ESTs that use less fuel in their utilization and 

such technologies include biogas, briquettes, 

solar do not use any fuel (FAO, 2008; 2014). 

This implies that no household will buy 

kerosene for cooking or lighting as it is in the 

case of biogas and solar energy. It was also 

reported that ESTs results environmental 

protection to the community. The efficient 

energy saving technologies are environmentally 

friendly whereby they provide no emissions 

when being used. Such technologies which were 

reported safeguard the environment the 

environment against pollution and destruction. 

Respondents noted that technologies such as 

three-stoned stoves and charcoal stoves have 

adverse impacts to the environment that is why 

they are not adopted as compared to solar and 

biogas. African Ministerial Conference on the 

Environment [AMCEN] (2011) adds that, such 

technologies not only harm the environment 

through emission but they affect the forests 

where the trees are cut to provide fuel wood 

and to produce charcoal which are used in 

urban areas hence affecting the environment. 

 

It was further reported that adoption of energy 

saving technologies is as a result of influence 
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from the neighbors or groups. Field results 

indicate that those people who are in groups 

encourage their fellow members to be involved 

in the use of the technologies so as to save 

money being spent on electricity and the 

accidents associated with the use such energy 

technologies. This implies that, women groups 

encourage their friends to construct energy 

which they use in their homes. It was also 

reported that households resort to energy 

saving technologies because fuel wood is 

inaccessible and if it is to be fetched, they had 

to move longer distances. This has caused 

children to miss school so as to go and fetch the 

fuel wood from distant areas hence poor 

performance in their examinations. it was 

reported that to curb this, a number of 

organizations have come up to rescue the 

residents by constructing energy saving stoves, 

biogas and subsidizing the solar panel costs to 

over energy crisis in Mateete Sub-County. 

 

Field findings show that, clean light provided by 

an EST influence its adoption. This is the reason 

why hydro-electricity is adopted in towns 

because of their visible light as compared to 

biogas which sometimes generate deem light 

which cannot support the lighting in homes. 

One of the respondents reported that he does 

not use solar because during the heavy rain, its 

purpose is foregone; he added the present days 

we receive have caused the children not able to 

revise their books regularly and this likely to 

influence the failures in the on-going national 

examinations. 

 

It was found out that the other benefit form 

ESTs is multipurpose, that is most of the ESTs 

play various roles/ uses such cooking, lighting, 

manure provision and urban growth. In some 

areas where solar was used, it served for 

cooking, lighting, phone charging, and income 

generation which provides a basis for 

livelihoods improvement. This confirms with 

Seidel (2008) who explains that, biogas is used 

is used for lighting cooking manure generation 

(slurry) and waste recycle; manure generation is 

important for plant growth hence food 

production. 

5. Conclusion 

 

The respondents reported electricity, wood 

fuel, kerosene, charcoal, and biogas as the main 

sources of energy used by households in 

Mateete Sub-County. Results also indicated 

wood saving, ceramic charcoal stoves, 

briquettes, biogas, solar and enkulukuku as 

energy saving technologies in Mateete Sub-

County. Further, results revealed safety, saving 

on fuel cost, reduced air pollution, 

environmental pollution clean working area, 

efficient fuel use, influence from the neighbor 

and clear lighting as the main factors influencing 

energy saving technologies adoption by 

households in Mateete Sub-County.  

 

6. Recommendations  

 

The government should to develop strategies 

for country-wide dissemination of information 

on energy saving technologies and Mateete Sub-

County should involve communities in 

promoting ESTs. 
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