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Abstract 

Energy is the dominant climate change contributor accounting for around 60% of total 

global gas emissions. Given the growing concerns and complexities associated with climate 

change, most countries worldwide have committed to delivering clean energy. One way to 

attain this is to invest in energy-efficient technologies such as efficient light bulb 

technologies. This study’s question was; what determines households’ energy efficiency light 

bulb adoption in Kiwatule? The main objective of this study was to investigate the behavior 

and attitudes of households adopting energy-efficient light bulbs in Kiwatule. The research 

findings indicated financial motivation as the major determinant of efficient light bulb 

adoption. To facilitate this, the study suggested that the Ugandan government enacts the 

current energy light bulb bill and also extends efficient light bulb subsidies to all households. 

Keywords: Energy efficiency, efficient light bulbs, determinants, adoption, household 
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Chapter 1: Introduction 

Energy is the dominant contributor to climate change accounting for around 60% of 

total global gas emissions (UNDP Sustainable Development Goals, 2016). Given the growing 

concerns and complexities associated with climate change, most countries worldwide have 

committed to delivering clean, safe, affordable energy to their citizens and at the same time 

without compromising the performance of their economies (Selvakkumaran & 

Limmeechokchai, 2013). One of the measures to achieve this is by scaling up energy 

efficiency adoption (Boza-kiss et al., 2013). Energy efficiency refers to the achievement of 

the same services and performance while using technology with less energy use (Hesselink & 

Chappin, 2019). Energy efficiency adoption is the act of choosing to take up or invest in 

behaviors that use energy-efficient technologies (Nair et al., 2010). 

 The residential sector is regarded as an important target sector with potential for 

energy efficiency improvements given its fast-growing energy demand (Duarte et al., 2014; 

Hussaini & Abdul Majid, 2015; Moriarty & Honnery, 2019). According to the United for 

Efficiency (U4E) Guide (2017), 15% of global electricity consumption is used for lighting 

purposes and this accounts for 5% of carbon emissions worldwide. One of the energy-

efficient measures that can be used is adopting efficient light bulbs such as compact 

fluorescent lamps (CFL) and light-emitting diodes (LED) bulbs, which are suggested to be 

the most cost-effective measures to reduce carbon emissions (UNEP, 2012). Globally, if 

energy-efficient light technologies were adopted in all sectors by 2030, this would reduce 

more than 32% of electricity demand for lighting and approximately 3.5Gt of carbon dioxide 

(Conway et al., 2015; SEforALL initiative, 2012; UNEP, 2012). According to IHS Markit 

(2017) for example, the use of light-emitting diodes reduced global carbon dioxide emissions 

of lighting by an estimated 570 million tons in 2017 so possibly there is much more potential 

for large energy-saving and climate change mitigation from lighting than any other area. 
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At a glance, incandescent light bulbs for instance might not seem to be a key target 

for energy saving compared to other electric home appliances such as electric cooking ovens.  

According to Humphreys (2008) however, considering the number of bulbs used in a 

household (e.g., on average 30 bulbs for a Canadian household) and the average bulb lighting 

time of 4 hours per day, then the energy consumed for lighting would be much higher than 

for an electric cooking oven used for 1 hour to cook a meal in a household. Assuming all 

bulbs used are 100-W incandescent bulbs and an electric cooking oven of 1200-W, daily 

energy consumption for 30 bulbs and 1 electric cooking oven would be as follows 

respectively: each 100-W bulb would consume 0.1kWh and 30 bulbs for 4 hours would 

consume (0.1 x 30 x 4 = 12kWh) compared to 1.2kWh energy consumed by a 1200-W 

electric cooking oven used to cook a meal for 1 hour. But, new lighting technologies are 

suggested to be more efficient than traditional technologies so switching to newer 

technologies such as LED can result in substantial energy use reduction and associated 

reductions in greenhouse gas emissions (Pattison et al., 2018). Given this potential reduction 

and its economic and environmental benefits, several countries worldwide have implemented 

policies and initiatives (e.g., providing incentives and rebates for efficient light bulbs, setting 

up accredited testing facilities for lighting equipment, ensuring the availability of labeling 

and information at the point of sale and banning of importation of inefficient light bulbs) that 

aim at promoting the adoption of efficient light bulbs (United for Efficiency (U4E) Policy 

Guide,  2017).  

Despite a series of energy-efficient lighting implemented policies and initiatives, their 

economic and environmental potential has not been fully exploited. For instance, in Canada, 

according to a BC Hydro survey carried out in 2018, most British Colombians still used 

incandescent bulbs despite the federal government incandescent ban implementation in 2014 

(Benning & Little, 2018). So, not only do regulations determine the adoption of efficient light 
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bulb technologies, household demographic variables (such as age, income, and education 

level) and householders’ environmental attitudes may as well have an impact. Given this 

background, this study focused on exploring what determines energy-efficient light bulb 

adoption in households through exploring the types of light bulbs used in households, 

household demographics as well as understanding householders’ attitudes towards energy-

efficient light bulb adoption.  

Ugandan context 

Uganda is categorized as a low-income country with an estimated GDP per capita of 

794.3 US $ as compared to 46,194.7 US $ for Canada (World Bank, 2019). In 2014, 

Uganda’s population was estimated to be 35,918,915 people with 19.7% of the total 

population categorized as poor (UBOS, 2014a). The majority of Ugandans do not have access 

to electricity especially the rural households that account for 72% of the population 

(UBOS,2014). In 2013, the rate of households powered by electricity in Uganda was 

estimated to be 14.9% which had increased from 10% in 2010 (MEMD, 2014c) with the 

majority of households directly connected to the electrical grid that powers the community 

(on-grid).  

 Like any other developing country, Uganda is faced with the challenge of increased 

energy demand and associated climate change challenges (Energy Efficiency Roadmap for 

Uganda, 2017). The residential sector has the highest energy-related activities accounting for 

70.3% of the total energy use, followed by the commercial sector at 13.6%, then the industry 

sector at 10.7%, and transport at 5% (see Figure 1). Biomass energy is predominantly used in 

the residential sector with 90% of households using firewood and charcoal wood fuels. 

Although biomass fuels are regarded as the most affordable and accessible source of energy 

in most households, their combustion results in environmental hazards and has also 

threatened the sustainability of forests further accelerating climate change challenges. 
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Figure 1 

Uganda’s energy demand per sector  

 

Source. Data world bank, 2014 

 In response to these challenges, the government of Uganda has included energy 

efficiency in the national planning process to achieve 10.6m tonnes of carbon dioxide (CO2) 

emission reduction by 2030 (Energy Efficiency Roadmap for Uganda, 2017). Currently, the 

residential sector contributes 25.7% to the country’s electricity demand and is claimed to 

have the greatest potential for low-cost carbon dioxide mitigation and energy savings 

(Kazoora et al., 2015). According to the Energy Efficiency Roadmap for Uganda (2017), 

lighting is projected to have the highest electricity consumption end-use of 25% in the urban 

residential sector (on-grid) by 2030. Refrigeration is projected to have the second-highest 

consumption end-use of 24%, followed by television at 10%, fans and air condition at 8% 

each, radio at 5%, and the rest (see Figure 2).  
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Figure 2  
 

Uganda’s Projected electricity consumption end-use breakdown by the 2030-on-grid 

residential sector. 
 
 

 
Source. Energy efficiency roadmap for Uganda, 2017 
 

To leverage this potential, Uganda is promoting the adoption of energy-efficient 

technologies. In 2012, Uganda joined the United Nation’s sustainable energy for all 

(SE4ALL) initiative. One of Uganda’s set objectives of this initiative was to double the rate 

of improving energy efficiency by 2030 (Uganda’s SE4ALL Action Agenda, 2015). In an 

attempt to achieve this objective, the government of Uganda under the Ministry of Energy 

and Mineral Development carried out awareness campaigns about energy efficiency. One of 

the campaigns was “The Energy Week” and one of its objectives was to sensitize Ugandan 

households on the benefits of efficient light bulbs. The government of Uganda under 

UMEME (a private electricity distribution company) further procured and distributed 

1,000,000 LED lamps to households to replace incandescent lamps (Uganda’s SE4ALL 

Action Agenda, 2015). 

According to the Energy Efficiency Roadmap for Uganda (2017), if the most efficient 

technologies on the market were adopted by 2030, 31% of the projected energy reduction 
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would be achieved which translates into a reduction of carbon dioxide emissions by 10.6 

million tonnes in 2030. This existing potential however has not yet been fully exploited partly 

due to the lack of laws to enforce the use of energy-efficient technologies in the country. The 

Energy Efficiency and Conservation Bill which is essential in providing rules and regulations 

to promote the use of energy-efficient technologies was drafted in 2014, principles of the bills 

were approved in 2016 but the enactment of the bill into law has not happened (Energy 

efficiency roadmap for Uganda, 2017). More to this, there is insufficient information to serve 

as a benchmark to capture the energy efficiency actions of light bulbs. In an attempt to 

increase support to help accelerate the enactment of the bill into law and also contribute to 

the energy efficient light bulb information, this study focused on assessing households’ 

determinants to adopt energy efficient light bulbs in Kiwatule, Uganda. 

The objective of the study 

The energy efficiency approach is regarded as a strategy to reduce the energy demand 

of households and can be leveraged from efficient lighting technology (Humphreys, 2008). 

For this reason, this study’s main objective was to assess households’ determinants to adopt 

energy efficient light bulbs in Kiwatule. The research question is: What are the determinants 

of households’ energy efficient light bulb adoption in Kiwatule? To answer this question, this 

study investigated households’ environmental attitudes in addition to looking at demographic 

characteristics of households adopting energy-efficient light bulbs in Kiwatule suburb. 

Specific objectives of the study were to collect information on: 

1) Characteristics of the light bulbs being (or formerly) used such as affordability, 

durability, availability, and efficiency from selected households.  

2) Demographic characteristics of selected households specifically age, income, and 

education level. 
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3) Householders’ attitudes towards energy efficient light bulb adoption. 

Significance of the study 

Efficient light bulb adoption has the potential to mitigate worldwide climate change 

complexities. Previous studies have endeavored to explain both economic and environmental 

benefits of efficient light adoption (Humphreys, 2008); however, due to various reasons the 

adoption of efficient light bulbs still lags behind in Uganda and most other developing 

countries. To tap into this potential, the government of Uganda in collaboration with various 

international NGOs has initiated some efficient light bulb adoption measures. Some of these 

measures include “The Energy Week” (an energy efficiency awareness campaign), 

distribution of 1,000,000 free light-emitting diodes to households, and developing minimum 

performance standards for five appliances (lighting appliances, refrigerators, motors, freezers, 

and air conditioners) (Energy Efficiency Roadmap for Uganda, 2017). Despite all these 

initiatives in place, most households still find it difficult to justify efficient light bulb choices 

while making their energy investment decisions.  

 According to the Energy Efficiency Roadmap for Uganda (2017), the multiple 

benefits of energy efficiency for the level and quality of available energy have been greatly 

overlooked. This may be because of inadequate or inappropriate efficient light bulb adoption 

awareness campaigns and lack of regulations to restrict light bulb usage (Uganda’s SE4ALL 

Action Agenda, 2015). This study’s objective of “assessing households’ determinants to 

adopt energy efficient light bulbs”, will provide useful findings that may be a means to 

understand how to overcome barriers to efficient light bulb adoption in households. This 

knowledge may be used to further understand efficient light bulb adoption in the rest of the 

sectors.  

Specific findings of households’ environmental attitudes for instance may provide 

insight on how to deal with attitudinal change among householders and this can enhance 
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formulation and implementation of effective efficient light bulb adoption initiative as well as 

provide households with insights into the best energy practices needed to achieve energy 

efficiency. More to this, the study findings could provide meaningful information to support 

the acceleration of energy light bulb legislation in Uganda. This may arise a conversation 

about the urgency for enacting energy light laws among relevant policy and lawmakers. 

Although the development of minimum performance standards for five appliances (lighting 

appliances, refrigerators, motors, freezers, and air conditioners) was done in 2012, assessing 

their effectiveness is difficult due to lack of enforcement (Energy Efficiency Roadmap for 

Uganda, 2017). For this reason, this study assessed factors that determine the adoption of 

efficient light bulbs in households in Kiwatule, Uganda in anticipation to contribute to a 

solution to these existing household energy consumption and associated climate change 

challenges being faced.  

Structure of the study 

This thesis has six chapters: Chapter one introduces the study. Chapter two provides a 

review of the literature of this study and also introduces the conceptual framework. Chapter 

three describes the research methodology which includes data collection and analysis. 

Chapter four reports research findings. Chapter five discusses the research findings in relation 

to the reviewed literature and Chapter six concludes the research and gives recommendations. 
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Chapter 2: Literature Review 

 Introduction 

This chapter presents findings from this study’s reviewed literature and also explains 

the conceptual framework used in the study. This review mainly focused on academic and 

grey literature relating to household energy use, energy efficiency, and conservation 

behaviors. In particular, variables that determine the household energy behaviors and 

investment decisions as well as barriers to adoption. These were majorly retrieved using 

google scholar and web of science using household energy efficiency adoption as keyword 

searches. The purpose of this literature review was to provide a background about previous 

research conducted to identify the possible determinants that may influence household energy 

efficiency adoption. The first section of this chapter will discuss the theory of planned 

behavior (TPB) used to develop the conceptual framework used for this study.  Then it will 

be followed by a discussion of findings from the literature reviewed. The discussion will be 

presented in two sections: 1. socio-demographic variables and 2. environmental attitudes.   

Conceptual framework development 

Energy efficiency adoption determinants are complex to understand despite the 

extensive studies that have been conducted and reviewed. One reason for this complexity 

may be the varying lenses that different researchers have used to assess the factors that might 

influence energy efficiency adoption. Some of the lenses identified in the reviewed literature 

include psychology, sociology, and economics. The conceptual framework employed in this 

study builds on Ajzen’s (1991) theory of planned behavior (TPB) with some modifications. 

The theory of planned behavior (TPB) is an extension of the theory of reasoned action 

(TRA) which predicts that behavior intent is created or caused by attitudes and subjective 

norms (Ajzen & Fishbein, 1980). An individual’s intentions to engage in a particular 

behavior is the key driver of the TPB theory. The assumption in this theory is that intentions 
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capture the motivational factors which influence behavior and are indicators of how much 

people are willing to try to perform these behaviors (Ajzen, 1991). The theory also proposed 

that these intentions are controlled by the effect of subjective norms on attitude and perceived 

behavior control (Ajzen, 1991; Hale et al., 2003). According to Ajzen (1991), these three 

variables are defined as follows:  

• Attitudes refer to “the degree to which a person has a favorable or unfavorable 

evaluation of a given behavior”  

• Subjective norms refer to the perceived social influence to indulge or not to indulge in 

a given behavior.  

• Perceived behaviour control refers to individuals’ judgment about their capabilities to 

engage in a particular behaviour.  

TPB further assumes rationality while deciding to perform a given behavior. This suggests 

that if any of the three controllers (i.e. attitudes towards behaviour, subjective norms, and 

perceived behaviour) is regarded as unattractive, then the intention and likelihood to engage 

in such behaviour would be low. 

The theory of planned behavior (TPB) has successfully been widely used to explain 

people’s intentions and behaviors. Some of the cited studies relevant to this study include 

(Abrahamse et al., 2009; Harland et al., 1999; Kaiser et al., 1999; Never, 2016; Steg & Vlek, 

2009). According to Steg and Vlek (2009), the TPB theory is claimed to be successful in 

explaining some environmental behaviors such as energy use. Given this background coupled 

with the theory’s flexibility, this study’s conceptual framework development was based on 

TPB theory. 

A conceptual framework applied in this study was developed considering the research 

question asked and the complex processes involved in assessing what determines energy 

efficiency adoption in households. For the purposes of this study, the literature review was 
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focused on socio-demographic variables (age, income and education level, other situational 

factors) and environmental attitudes (see Figure.3). Environmental attitudes (as used in this 

study for instance attitude towards adopting efficient light bulbs) refer to a psychological 

tendency that is expressed by evaluating perceptions or beliefs regarding the natural 

environment with some degree of favor or disfavor (Milfont & Lemos, 2007). According to 

Smith (2001), beliefs are regarded as a dispositional state of mind that endure over time 

whereas perceptions are informed by events that take place at a specific time through direct 

interaction with one’s environment. 

 Figure 3  

Efficient light bulb adoption conceptual framework used in the study. 
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In this conceptual framework, it is assumed that socio-demographic factors and TPB 

variables influence the adoption of energy efficient light bulbs. For instance, if households 

with pro-environmental attitudes expect efficient light bulbs to protect the environment, then 

they are likely to show high intentions to adopt efficient light bulbs in their homes. The 

framework also incorporated socio-demographic variables (age, income, and education 

levels) and situational factors (prices, regulations, and financial incentives) as possible 

determinants of efficient light bulb adoption in households. According to this conceptual 

framework, the intentions to adopt efficient light bulbs is expected to decline with an increase 

in the age of household heads. This may be attributed to low perceived control over the life 

expectancy of householders and expected returns which lowers intentions to engage in energy 

efficiency investment (Mahapatra & Gustavsson, 2008; Never, 2016). More to this, 

households with high- income levels are more likely to show high intentions to adopt 

efficient light bulbs as compared to low-income households since they can afford the initial 

cost of efficient light bulbs (Steg, 2008). Also, householders with a higher level of education 

are more likely to adopt efficient light bulbs as compared to householders with low levels of 

education (Mills & Schleich, 2012).  

This study’s literature review mainly focused on socio-demographic variables as well 

as environmental attitudes. 

Socio-demographic variables 

 Previous studies suggest that household socio-demographics play a relevant role in 

energy efficiency technology adoption (Das et al., 2018; Frederiks et al., 2015; Gustavsson & 

Mahapatra, 2010). According to such studies, demographic factors such as income, age, and 

education were thought to influence households’ adoption of energy-efficient technologies 

such as energy-saving lights and programmable thermostats.  
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Income has been suggested to be a key determinant in influencing energy efficiency 

adoption in households. Most of the reviewed literature shows that when the household 

income level is high, the likelihood to adopt energy efficiency technologies is also high given 

their payment capacity to purchase energy-efficient products (Abrahamse & Steg, 2009; 

Frederiks et al., 2015; Yue et al., 2013). This income level may be influenced by employment 

status. Employed householders seem to have higher income and may be more willing to 

engage in energy efficiency measures such as adopting efficient light bulbs than low-income 

householders (Štreimikienė & Baležentis, 2015). On the other hand, other studies have 

suggested that income level has no significant effect on less expensive energy-efficient 

investments like light bulbs, but still acknowledge that for higher-cost investments such as 

thermal insulations for walls and efficient heat pumps, high income is still vital (Ameli & 

Brandt, 2015). Household income is also believed to have less effect on decisions concerning 

energy-efficient dwelling changes as compared to financial incentives offered by the 

government (Das et al., 2018). Given these varying views, this study focused on households’ 

income levels as an attempt to contribute in closing this gap. 

Other studies have found age to be a major influencing variable of household energy 

efficiency adoption. Households with young children less than 12 years are more likely to 

adopt energy-efficient technologies like compact fluorescent light bulbs (CFLs) (Mills & 

Schleich, 2012). This may be due to the higher intensive use of electricity needed for this age 

group—something that could interest such households to invest in energy-efficient products 

(Di Maria et al., 2010). Some studies conducted in European Union (EU) member countries 

that focused on age while considering the age of the household head, claimed that the 

tendency to adopt expensive energy efficiency technologies declines with age making older 

householders less likely to engage in high-cost energy efficiency investments (Mahapatra & 

Gustavsson, 2008; Mills & Schleich, 2012). This may be attributed to the long payback 
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period of the energy efficiency investment in relation to a short life expectancy perceived by 

the aging householders (Mahapatra & Gustavsson, 2008). More to this, the seniors’ declining 

tendencies in adoption may be due to less awareness about energy-efficient measures (Ramos 

et al., 2016).  Different from the rest, Ameli and Brandt (2015) pointed out that adoption of 

less expensive efficient measures like an investment in light bulbs increases with age while 

expensive efficient investments like heat pumps decrease with age. An idea that Das et al. 

(2018) based on 2013 households and environment survey in Canada agreed to after 

analyzing that seniors are more likely to easily adopt energy-efficient technologies that do not 

require intensive dwelling upgrades. The focus of this thesis was to further assess age as an 

influencing factor for energy efficiency adoption in households to bridge this gap in the 

literature. 

The reviewed literature further highlights that the education levels of householders are 

expected to influence the adoption of energy efficiency technologies (Di Maria et al., 2010; 

Mills & Schleich, 2012; Pals & Singer, 2015). A significant percentage of educated people 

are usually more concerned about the energy situation and this suggests a higher likelihood of 

adopting energy efficiency measures as compared to those householders with lower levels of 

education (Pals & Singer, 2015). Similarly, Mills and Schleich (2012) suggested that 

householders with higher levels of education are more willing to adopt energy-efficient 

technologies for environmental reasons than those with lower levels of education and 

knowledge. Education is claimed to provide relevant knowledge to predict future lighting 

operational costs and this may create a positive effect on households’ energy efficiency 

technology investment (Di Maria et al., 2010). Furthermore, Zsoka et al. (2013) also argued 

that education has a significant influence on shaping attitudes about sustainable behaviors. 

Using the theory of planned behaviour (TPB), Pal and Singer (2015) further suggested that 

education may increase intentions and likelihood of engaging in energy-conscious behaviors 
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by transmitting norms and behaviour about efficiency through the education system. On the 

contrary, this claim of education level as a major influencing factor to energy efficiency 

adoption has been viewed differently. Some other literature reviewed has argued that the 

level of education has no impact on energy efficiency adoption (Bartiaux, 2008). 

Householders who acquire knowledge about energy use through the formal education system 

may choose not to engage in energy-efficient behaviors. DiMatteo et al. (2014) while 

studying the effect of energy education in elementary and junior high school, indeed reported 

that an increase in energy knowledge does not show any change in energy behaviors like 

energy efficiency. To have this changed, it is suggested that emotions and moral values need 

to be examined and altered, citing that changing individuals’ opinions is beyond just 

education and knowledge (O’Connor & Pooley, 2000). Despite these varying views in 

literature, Abrahamse et al. (2005) noted that evaluation of in-school-energy education effect 

on residential energy efficiency adoption had not been adequately done. For this reason, this 

study focused on understanding the effect of formal education on households’ energy-

efficient light bulb adoption. 

Several other studies have further stressed that energy efficiency adoption in 

households is also influenced by other variables such as household composition, ownership, 

prices, and financial incentives (subsidies). It is argued that the number of people in a 

household has an impact on energy-efficient technology adoption (Mills & Schleich, 2012). 

An increase in the numbers of the household for instance is expected to result in an increase 

in energy use and an escalation in energy costs. This may motivate energy efficient 

technology adoption as a way of minimizing energy costs. This view was however disputed 

by Wang et al. (2019) who pointed out that households with many family members tend to 

purchase inefficient products since they focus more on energy appliance capacity than 

energy-efficient benefits. Elsewhere other studies suggested that ownership of residences is 
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claimed to be a driver of energy efficient technology adoption (Gillingham et al., 2012; Wang 

et al., 2019; Davis, 2012; and Ameli & Brandt, 2015). Consumer choices regarding 

investment in energy efficient technologies are claimed to greatly depend on ownership of 

residence (Ameli & Brandt, 2015). Renting rather than owning is claimed to hinder energy 

efficient technology adoption due to the difficulty involved in apportioning energy efficiency 

technology investments between tenants and landlords (Sutherland, 1996). Energy 

inefficiency resulting from lack of accountability by households occurs when potential 

adopters of energy-efficient technologies are not the parties paying the energy bill as in the 

case of rental houses (Gillingham et al., 2012). In other studies, it has also been argued that 

households that live in non-detached dwellings claim to use less energy than detached 

dwellings (Santin et al., 2009; Brounen et al., 2012). This way, households in non-detached 

dwellings have less drive to reduce their energy consumption and thus may less focus on 

energy efficient technology adoption. Other studies further suggested that the purchasing 

price of lighting devices impacts households’ efficient light bulb adoption. Hicks and Theis 

(2014) in their study of residential energy-efficient lighting adoption suggested that for wider 

adoption of light-emitting diodes (LED) to happen, the purchase price of the LED needs to be 

reduced. One of the ways to achieve this is to subsidize the purchase prices of energy-

efficient lighting devices (Gardner & Stern, 2008; Hicks & Theis, 2014). These reduced 

prices may change households’ attitude towards efficient light bulb adoption since initial cost 

is one of the major barriers to energy efficiency adoption in households.  

Environmental attitudinal (psychological) variables 

In addition to socio-demographic variables, several studies reviewed in the literature 

suggest that variables such as environmental attitudes may also impact energy efficiency 

adoption (Gadenne et al., 2011; Mostafa, 2007; Never, 2016). Environmental attitudes refer 

to a psychological tendency that is expressed by evaluating perceptions or beliefs regarding 
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the natural environment with some degree of favor or disfavor (Milfont & Lemos, 2007). 

Attitudes are evaluated by a person’s belief regarding the consequences of undertaking a 

specific behavior which is assumed to be rational (Ajzen, 2002). This means that positive 

evaluations make individuals more likely to engage in certain behaviors (Han et al., 2010). 

Some of the findings from the literature reviewed for this study indeed show this rationality. 

According to Gadenne et al. (2011), it has been revealed that households with positive 

attitudes towards the environment are more likely to engage in pro-environmental behavior 

than those with negative attitudes towards the environment. Ajzen (2002) has suggested that 

specific attitudes (produced by behavioral beliefs) rather than general measures of 

environmental concern were more likely to result in more positive environmental behavior 

such as signing up for green electricity. Mostafa (2007) while investigating the influence of 

psychological factors on the green purchase behavior of Egyptian consumers, also argued that 

more consumers express their concern over the ecological situation and are willing to 

contribute to protecting the environment by buying green products. In other studies, Never 

(2016) while investigating the behavioral effect on saving energy in micro and small 

enterprises in Uganda, suggested that perceived behavioral control influences intentions to 

perform behavior and this predicts an action performed. More to this, earlier studies pointed 

out that a range of attitudes such as feelings of obligation and belief in the importance of 

individuals rather than social institutions are related to pro-environmental behavior uptake 

(Lutzenhiser, 1993). Attitudes in energy management such as limited self-control and short-

term thinking and lack of trust are also suggested to hinder the uptake of energy efficiency 

(Never, 2016).  

Although environmental attitudes are suggested to be determinants of energy 

efficiency adoption technologies, some studies have argued that households’ environmental 

attitudes are not significant in influencing energy efficiency adoption (Abrahamse & Steg, 
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2011; Owens & Driffill, 2008; Ramos et al., 2016;). According to Owens and Driffill (2008), 

pro-environmental attitudes among energy consumers do not necessarily translate into 

significant shifts in energy efficiency behavior. It is further argued that behavioral change can 

sometimes be effected through regulations or other economic instruments (price, taxation, 

and incentives) without an explicit change in attitudes (Owens & Driffill, 2008). Other 

studies also noted that despite individuals’ concern about conserving the environment, they 

still engage in nonenvironmental behaviors (Lorenzoni et al., 2007). Pro-environmental 

attitudes alone are not sufficient to lead to pro-environmental action (Zsoka et al., 2013). This 

discrepancy is often termed as an attitude-behavior gap which may be attributed to structural 

limitations such as limited access to funds, and other psychological barriers that impend pro-

environmental behavioral (Lorenzoni et al., 2007).  

Generally, findings from the literature review on the environmental attitudinal 

variable as a determinant of energy efficiency adoption portray mixed perspectives. This may 

be attributed to the high subjectivity involved in assessing the environmental attitude of 

energy efficiency behaviour which is entirely based on one’s belief that may also be 

determined by other factors. Overall, the literature reviewed suggests that both socio-

demographic variables and environmental attitudinal variables may lead to the adoption of 

energy efficient technologies in households. For this reason, therefore, it may be important 

for policymakers to consider both socio-demographic and psychological variables while 

designing and implementing energy efficiency adoption policies. 

 

 

 

 

 



ENERGY EFFICIENT LIGHT BULB ADOPTION 

 

26

Chapter 3: Research Methods 

Introduction 

This chapter presents the research paradigm, research design, participants, and data 

collection method that were undertaken to collect information on households’ thoughts and 

experiences when choosing light bulbs to use in their homes. All this was aimed at answering 

the research question of this study: What are the determinants of households’ energy-efficient 

light bulb adoption in Kiwatule?  

Research Paradigm 

This study was based on an interpretivist paradigm. This is a paradigm where 

researchers gain insights through discovering meaning by obtaining an understanding of the 

subjectively created social world as it is (Mattila & Aaltio, 2006). This is done through the 

interaction between the researcher and a participant which is central to capturing and 

describing the “lived experience” (Ponterotto, 2005). The positivist paradigm on other hand 

is concerned with uncovering the truth and presenting it by empirical means (Henning et al., 

2004, p.17). This study used an interpretivist paradigm, particularly, because of the nature of 

the research question that aimed at gaining in-depth knowledge from participants with an 

assumption that the world and reality are interpreted by people to understand phenomena 

through assessing meanings that participants assign to them (Rowland, 2005). The 

subjectivity element of the interpretivist paradigm allowed the researcher to attach meaning 

to the qualitative data collected from open-ended interview questions that were widely used 

in this study (see Appendix B). This provided the researcher with in-depth insight into the 

thoughts and experiences of participants to further understand why they used the kind of 

bulbs they used in their households.     

Methodology 
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This study used a qualitative research approach to understand the thoughts and 

experiences of participants regarding efficient light bulb adoption in Kiwatule. This approach 

is appropriate when the goal of the research is to explain a phenomenon by relying on the 

perception of participants’ experiences in a given situation (Stake, 2010). Its basic advantage, 

which also constitutes its basic difference with the quantitative approach, is that it offers a 

subjective interpretation that allows the researcher to understand a given social setting rather 

than making predictions about that setting (Meyer, 2001). This aligns with the interpretivism 

research paradigm used in this study. Since this study aimed at assessing the light bulb 

thoughts and experiences of Kiwatule households in finding possible determinants of 

efficient light adoption, a qualitative approach was the most appropriate choice and for this 

reason, a narrative method was used. According to Kim (2016), the narrative method is a 

qualitative research approach where a researcher uses the told stories to analyze and 

understand the meaning of human actions and experiences. This fitted well with this study, 

given the nature of responses gathered from the open-ended questions that were used in the 

semi-structured telephone interviews. 

Research Participants  

Households from Kiwatule were asked to participate in this study resulting in 

interviews with twelve participants who live in Kiwatule, a Kampala suburb in Central 

Uganda. This suburb is made up of four villages: Balintuma, Central, Sebbowa, and Kazinga 

with an overall population of approximately 16,915 making up 4,497 households (Uganda 

Bureau of Statistics (UBOS) - explore statistics, 2019). This suburb was chosen because, 

apart from it being in the central region, it also dominates the other suburbs regarding the 

percentage increase in the share of middle-income class households and electricity demand 

(Uganda Rural-Urban Electrification Survey, 2012). Given this background, Kiwatule 

possessed better attributes typical of average households and therefore would provide 



ENERGY EFFICIENT LIGHT BULB ADOPTION 

 

28

realistic information to answer the research question of “What are the determinants of 

households’ energy-efficient light bulb adoption in Kiwatule?”. 

Given the resource constraints of this study in terms of time and money, a convenient 

sampling approach was used. Telephone contact information of Kiwatule households was 

obtained from the Kiwatule WhatsApp neighborhood group which comprised of 100 

members from different households within the neighborhood. This is where research 

participation was advertised. On the 10th of June 2020, a WhatsApp message was posted with 

the following information:  

“Good morning neighbors, this is Annet Tugaine one of your neighbors. I am 

researching about efficient light bulb adoption in Kiwatule households. I am calling 

upon all of you to participate in this research. Please note, participation is purely 

voluntary. For more details, please don’t hesitate to contact me. Thank you”. 

 After posting the study overview to the WhatsApp group, 15 people contacted the researcher 

by WhatsApp messages to get more details of the study. The researcher then contacted the 

interested participants and further contacted the ones who did not show interest to increase 

the response rate. Out of 100 Kiwatule WhatsApp neighborhood group members, twenty-five 

members from different households were further notified of this study through WhatsApp 

messages. Out of the twenty-five notified, twelve participated in this study; thirteen 

participants were uninterested. Further still, out of the twelve participants, three were 

challenged by language and provided incomplete data that was not used in this study. 

Interviews were stopped after the researcher realized that these three participants could not 

understand English, which was used to conduct the interviews.  Only responses from nine 

participants were used. Household heads (or their partners) above 18 years of age volunteered 

in this study. Age was the only exclusion criteria in this study.  

Procedure 
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Telephone interviews were used to collect data. This method was suitable for 

COVID-19 pandemic social/physical distancing and travel restriction policies in place during 

the time of the study. In addition to this, telephone interviews are purported to be an 

acceptable research method if access is impossible (Creswell, 1998); the researcher was 

based in Victoria, BC and therefore could not easily access the study location. Also, the 

telephone interview method was appropriate given that mobile phone usage is approximately 

80% of the entire population with 25 million Ugandans owning a mobile device (Jumia 

Mobile Report, 2019).  

A pilot interview was conducted before the actual telephone interviews. In this pilot 

interview, four participants were contacted. This process helped with testing the Otter App 

transcription performance and also ensuring that question wording was easily understood by 

participants. Interview questions were reviewed with particular attention to ensure their 

relevance to the research question. In addition to this, the pilot interview was timed to 

estimate the average time an interview would take.  After the pilot testing, the interview 

script was adjusted with some questions merging or rearranged. This helped in aligning the 

interview questions with the research question and also directed how interviews were 

conducted in terms of time management. It should however be noted that data collected 

during the pilot interviews were not included in the analysis.  

After the pilot, the actual interviews were conducted. Interviews were conducted from 

July 23rd, 2020 to August 10th, 2020. A semi-structured interview script together with 

participation consent request guided interviews (see Appendix A & B). A semi-structured 

interview was chosen to encourage two-way communication between the researcher and a 

participant. For a deeper understanding of households’ thoughts and experiences about 

efficient light bulb adoption, questions were mainly predetermined and open-ended. Other 

questions emerged from a dialogue between the interviewer and the interviewee. Most of the 
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questions were probing, for example: “Would you pay a higher price for efficient light bulbs 

to protect the environment? If yes/no, why?”. In general, questions were about the types of 

light bulbs used, socio-demographic characteristics of selected households as well as 

environmental attitudes of households selected in the study. These questions aimed at 

answering the research questions and achieving the objective of the study. Such questions 

gathered information on light bulb energy consumption, brightness, cost, accessibility, 

demographics, and environmental attitudes of selected participants.   

Two telephone contact attempts were made between 6 pm and 9 pm study area local 

time and mostly over weekends. This is the time when most people are likely done working 

and are in their homes and available. This allowed for free and open discussion about the 

research topic. As a way to build rapport, the interviewer greeted the interviewee, an 

introduction was made about who the interviewer was, the research topic, consent request, 

and the format the interview would take. The interviewer then guided the interview by 

providing a transition between topics as well as recording and transcribing notes with the 

help of the Otter App. The interviewer also had the freedom to explore extra questions in 

response to what was regarded as significant replies (Bryman, 2004). Each interview took 

approximately 30 to 40 minutes. At the end of the interview, the participant was thanked for 

participating. After the interview, the interviewer reflected on the personal 

reactions/responses during the interview. 

Data Analysis 

All telephone interviews were recorded and transcribed during the interview with the 

help of the Otter App. After responses were collected, the transcribed interviews were 

replayed, reviewed, and edited accordingly. This qualitative data was then captured in MS 

Word in a rich text format in preparation for the coding process. Deductive coding was 

mainly used to create labels (codes) that were based on the literature reviewed and the 
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theoretical framework used in this study. Deductive coding is the type of coding where a pre-

defined list of codes is created (based on the literature reviewed or theoretical framework) 

before starting the coding process (Linneberg & Korsgaard, 2019). Inductive coding was also 

used to allow the creation of new codes that might emerge during the interview and were not 

mentioned in the reviewed literature. Inductive coding is where researchers develop codes 

from participants’ data rather than from previous researchers’ understanding (Linneberg & 

Korsgaard, 2019). The codes were then categorized into themes and further analyzed using 

thematic analysis with deductive reasoning based on ideas from relevant literature. Braun and 

Clarke (2006) describe thematic analysis as a qualitative method in which researchers seek to 

ascertain recurring patterns in the data. Thematic analysis was chosen for this study given its 

accessible and flexible approach to analyzing qualitative data which provides a deeper 

understanding of the study topic (Braun & Clarke, 2006). According to Kondracki et al. 

(2002), textual types of data and information, such as open-ended questions, mainly use 

thematic analysis typically asking ‘what’ questions. Coding was done manually with the help 

of MS Word— no computer software tool was used as the collected data was manageable and 

interpretation depended more on the researcher than the software tool. Codes were organized 

and then categorized into themes. These patterns were then analysed and further linked to the 

collected household demographic data to answer the research question, “What are the 

determinants of households’ energy-efficient light bulb adoption in Kiwatule?” 

Ethical considerations 

This study was guided by the Tri-Council Policy Statement: Ethical Conduct for 

Research involving humans -TCPS 2. According to Kumar (2005), the accumulation of 

information without the knowledge of participants and their expressed willingness and 

informed consent is regarded as unethical. This study involved human interaction and 

approval was required from Royal Roads University. According to Watts (2011), objectives 
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of human ethics include avoidance of participants’ privacy invasion, deception, and any other 

acts that may threaten participants’ safety, as well as seeking participants’ consent. The main 

ethical issues in this study included confidentiality and voluntarism. Confidentiality was 

ensured by the anonymity of collected data where responses were not tracked back to 

respondents. Voluntarism was ensured by seeking informed consent from respondents 

through reading the consent request and clearly explained that participation was voluntary. A 

research proposal was first submitted to the researcher’s supervisory committee, and after it 

was submitted to the Research ethics review (REB) office.  Ethical approval was granted by 

Royal Roads university REB before the commencement of the data collection. 
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Chapter 4: Results 

 Introduction  

This chapter reports the results of the study. As reported before, this study used 

thematic analysis to analyze the collected data. The results are reported based on the themes 

that were identified during data analysis and were based on the collected data from the 

telephone interviews. Interview responses captured and transcribed by the Otter App were 

cleaned up, then exported as rich text to Microsoft Word to be coded. Given the manageable 

size of the collected responses, coding was done manually, and no software tool was 

employed. Codes were then created using deductive coding based on the literature review and 

theoretical frame. Thematic analysis followed and the key themes that were identified as 

possible determinants of efficient light bulb adoption on a household level were: financial 

motivation, saving the environment, efficient light bulb accessibility, and efficient light bulb 

awareness (see Table 3). One additional theme (i.e., energy efficiency accessibility) emerged 

from participant responses.  These will be discussed in more detail later in this chapter. 

Participants’ demographics (income, age, education, and light bulb types used) 

Nine interviews were analyzed. Most of the participants were males, and three out of 

nine respondents were females. Participants’ age ranged from eighteen to over fifty years of 

age, with most participants’ ranging between 40-49 years of age. Specifically, out of the nine 

participants, four were aged between 40-49 years, three were below 40 years and two were 

above fifty years of age. A few of the participants, mainly those fifty years and older, used 

only incandescent bulbs. Only one participant used halogen light bulbs. Participants had an 

estimated average annual income of 49,110,000 UGX (equivalent to CAD 19,300) ranging 

from 30,000,000 UGX to 50,000,000 UGX (CAD 20,000). This is regarded as a rich 
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neighbourhood since its estimated average annual income of 49,110,000 is higher than the 

average annual home earnings in Ugandan urban areas estimated at 45,509,231 UGX (CAD 

17,888) (Uganda 2020/21 average salary survey). One participant however did not disclose 

the annual income of his household (see Table 1). At least six households with an estimated 

annual income of 50,000,000 UGX (CAD 20,000) and above used light-emitting diodes 

while those with less than 30,000,000 UGX (CAD 11,100) mainly used incandescent light 

bulbs. Concerning education, three participants had graduate degrees as their highest level of 

education (two had degrees in accounting and one in education), three other participants had 

bachelor’s degrees (one had a degree in nursing, another one in engineering, and then another 

in education), one had a diploma in development studies, and two had attained high school 

certificates as their highest level of education. Participants with the highest level of education 

mainly used light emitting diodes and fluorescent tubes. On the other hand, participants with 

the lowest level (high school) of education mainly used incandescent light bulbs. The 

majority of participants were using more than one type of light bulbs apart from participant 9 

who exclusively used incandescent light bulbs (see Table 2).  

Table 1  

Participants’ age, income and education level 

 

Participants’ est. 
annual income (UGX. 

millions) 

 

Age (years) 
Highest level of education 

attained 

Participant 1 50 40 Degree 
Participant 2  50 30 Diploma 
Participant 3  50 40 Degree 
Participant 4 50 30 Degree 
Participant 5 50 40 Degree 
Participant 6 Didn’t disclose 50 Degree 
Participant 7 40 65 High school 
Participant 8 50 55 Degree 
Participant 9 30 60 High school 
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Table 2 

Light bulb type used by the participant 

 Incandescent 
bulbs 

Light-emitting 
diodes 

Fluorescent light 
bulbs/tubes 

 

Halogen light bulbs 

Participants 1 - � � � 

Participant 2  � � - - 

Participant 3  - � � - 

Participant 4 - � � - 

Participant 5 � � - - 

Participant 6 � � - - 

Participant 7 � - � - 

Participant 8 � � - - 

Participant 9 � - - - 

 Total  6 7 4 

 

1 
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Table 3 

Theory driven themes – Definitions, examples and number of participants’ responses 

Themes Description Examples 
No. 

participants’ 
responses in 

support 

Determinant 
type 

Financial motivation 
(Gardner & Stern, 2008; 

Hicks & Theis, 2014) 

Householders make specific 
elements of reducing energy 

consumption and related costs that 
may impact efficient light bulb 

adoption. 

“I chose those ones because they have 

small wattage and so they don't drain the 

battery fast and also reduce my bills” 

(participant 3). 

“government should be responsible since 

they can give reduced prices on these 

bulbs and set rules for us to follow” 

(participant 8). 

6 Socio-
demographic 

Saving the environment 
(Gadenne et al., 2011; 
Mostafa, 2007; Never, 

2016). 

Householders point out that it is 
important to protect the 

environment by controlling human 
activities e.g. efficient light bulb 

adoption. 

“it’s of high priority. 

because l need to protect the environment. 

l am scared for my children for what's 

happening. 

We as individuals are not doing anything 

for future generations” (participant 2). 

8 
Environmental 

attitudes 

Efficient light bulb 
accessibility 

Householders give a clear 
description of how accessibility of 
efficient light bulbs impacts their 

choice of bulbs. 

“it's very easy for me to access, it might 

be one or half a kilometer to the nearby 

energy saver bulb store from my home so 

that’s why l use them” (participant 5). 

4 Situational 

Efficient light bulb 
awareness 

(Gillingham et al., 2012) 

Householders said information 
availability and accessibility of 

light bulbs determined the choices 
they make. 

“I get information about these bulbs from 

bulb electronic companies so they 

normally promote the cheap bulbs which 

are incandescent that’s why am using 

them” (participant 7) 

2 Situational 
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Key Themes 

When most participants were asked, it appeared that financial motivation and saving 

the environment were reasons behind their light bulb adoption (see Table 3).    

Financial motivation  

Most participants mentioned that money impacted their efficient light bulb adoption. 

This was either by considering the efficient light bulb initial purchasing prices, subsidies 

offered by the government like the efficient light bulb, or reduced electricity bills as a result 

of adopting efficient light bulbs, especially light emitting diodes which save a lot of energy. 

One participant, when asked why she replaced her light bulbs, she described how the lowered 

prices motivated her to replace her bulbs with efficient light bulbs:              

It was cheaper because it had good price which had been reduced by government in 

different areas. Luckily for this friend come by told me about the low prices and other 

benefits so that's why l call it a deal and I had to replace my bulbs with energy savers. 

                                                                                                              (participant 2). 

Another participant when asked why he chose to use light emitting diodes over other types, 

mentioned that he decided to use efficient light bulbs because he wanted to reduce his 

electricity bills. “I chose those ones because they have small wattage and so they don't drain 

the battery fast and also reduce my bills” (participant 3). One participant in his responses 

had the willingness to adopt efficient light bulbs but when asked why he had not replaced all 

his bulbs, acknowledged that efficient light bulbs were expensive compared to the traditional 

bulbs so he just had to replace a few of them. “I'm saying, that lack of reduced prices 

affected my choices. I couldn’t replace all the bulbs. These energy savers are expensive each 

goes for ten thousand shillings yet other types go for two thousand shillings” (participant 4).                              

Interestingly, participant 8 was rigid about changing from incandescent bulbs (which he had 

used since childhood) to energy-efficient light bulbs. When asked, he pointed out that they 
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were less costly. Another participant when asked why he had replaced incandescent bulbs 

(the ones that stopped working) with new incandescent bulbs, this is what he mentioned, 

“Actually, the traditional bulbs are most available everywhere and the cost is very low. Why 

should l go for the expensive bulbs that I am even not sure of their performance” (participant 

8).  This further indicated how financial motivation (price) was key in determining the choice 

of light bulbs to use. Participant 6 when asked to give reasons why he had changed from 

incandescent bulbs to efficient light bulbs, said: “energy-saving reason. These consume less 

energy and when the monthly electricity bills come the amount is lower compared to the time 

I used traditional bulbs” (participant 6). 

Saving the environment  

All the participants, apart from one, acknowledged that saving the environment was 

vital. They pointed out that the environment was truly in serious trouble which is greatly 

attributed to human activities. Participant 2, when asked about whether it was of high priority 

for her to use efficient light bulbs in her home, she mentioned, “It’s of high priority because I 

need to protect the environment. I am scared for my children when I look at what's 

happening. We as individuals are not doing anything for future generation” (participant 2). 

Participant 5, also when asked whether he would pay a higher price for efficient light bulbs to 

protect the environment, he acknowledged that he would. Participant 5 responded, “if the 

Energy Saver is going to protect the environment even if that’s the only reason, I would pay a 

higher price”. More to this, participants’ willingness to engage in pro-environmental projects 

(green projects) revealed their attitude towards protecting the environment. For example, 

when asked: “Suppose Kiwatule Parish had a “green project” like “energy week” (an energy 

saver light bulb initiative), would you sign up for it? Why?” Participant 2 answered, “yes l 

would, it is an opportunity to work together as a community to protect the environment”. 

However, when asked about going the extra mile by paying a higher price for efficient light 
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bulbs to protect the environment: “Would you pay a higher price for efficient light bulbs in 

order to protect the environment? If yes/no why?”, some participants gave varying responses 

for instance participant 2 responded, “No because l have other important priorities like 

school fees for my children and other expenses paying a higher price may be hard for me”. 

Participant 6 mentioned that he would pay a higher price for efficient light bulbs to protect 

the environment only if the increment is not so high, approximately not less than half a 

dollar. Participant 6 responded, “depending on how high is the price is (relative). If it’s very 

high no but if it is slightly by one thousand shillings then yes”. 

Efficient light bulb accessibility 

About access to efficient light bulbs in terms of distance from respondents’ home to 

the nearest efficient light bulb store, at least four participants mentioned that this was also 

one of the major determinants in adopting which type of bulbs they used in their homes. Out 

of the four participants, three pointed out that this was a motivator for efficient light bulb 

adoption while for the fourth, it was a demotivator for adoption. Participant 2, when asked 

the distance from her home to the nearby store where she could purchase efficient light bulbs, 

she responded, “I can easily get all of them in the same shop near my home in a distance of 

approximately one-kilometer in addition to other benefits, this also makes them convenient 

for me”. Participant 7 pointed out that more to other considerations, the efficient light bulbs 

were also inaccessible. The nearby store was approximately ten kilometers from his home. 

When asked about how easy it was to access efficient light bulbs, he responded, 

“Approximately, 10 kilometers. [poses hmm] how can l spend all that time going that far yet l 

can get other bulbs nearby? What matters is, do I have light?”. 

Efficient light bulb awareness 

Some of the participants did acknowledge in their responses that the choice of the 

kind of bulb used was partly determined by the light bulb information they received for 
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example available technologies, energy consumption levels, brightness, prices. Different 

participants had different sources of information about efficient light bulbs. Some of the 

sources were individuals, especially personal electricians, private profit electronic businesses 

that deal in selling bulbs, and government programs advertised on radios and televisions. 

Participant 3, when asked about how he got information about efficient light bulbs and how 

this impacts his decision, responded, “I have this one brother of mine called Alex who is an 

electrician and also deals in solar systems, he taught me a lot about different types of light 

bulbs and their benefits. From him, I was able to decide on what kind of bulbs I needed in my 

home”. Participant 7 revealed that he gets information from electronic companies that 

normally run promotions of the cheap bulbs which were mainly incandescent. When asked 

about bulb awareness source and its impact, he responded, “I get information about these 

bulbs from electronics businesses so they normally promote the cheap bulbs which are 

incandescent that is why I am using them”. This implies that the kind of information about 

light bulbs available to households determines the type of light bulbs to be adopted. 

Generally, most of the participants’ responses showed the willingness to adopt efficient light 

bulbs but due to the limited financial budgets of most households, the rate of efficient light 

adoption seemed to still be low in Kiwatule. 
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Chapter 5: Discussion 

Introduction 

This chapter will discuss the findings presented in chapter four to answer the research 

question: “What are the determinants of households’ energy efficient light bulb adoption in 

Kiwatule”. The discussion will mainly be in relation to the reviewed literature in this study. 

The study findings will be compared with previous research, similarities and contradictions 

will be highlighted. Part one of this chapter will discuss participants' demographics (income, 

age, and level of education). All these will be discussed in relation to the types of efficient 

light bulbs used. Part two of this chapter will discuss the key themes identified in the data 

analysis as determinants of households’ efficient light bulb adoption. These key themes are: 

financial motivation, saving the environment, efficient light bulb accessibility, and 

awareness. 

Socio-Demographic Variables 

This study’s focus was mainly on household income level, age, and level of 

education. For this reason, other demographic factors will not be discussed in detail. 

According to the reported results, the household annual income level had an impact 

on the choice of light bulb used in households. The study found out that low-income 

households tended to use incandescent light bulbs while high income households mainly used 

light emitting diodes. At least six households with an estimated annual income of 50,000,000 

UGX (CAD 20,000) and above mainly used light emitting diodes while those with less than 

30,000,000 UGX (CAD 11,100) mainly used incandescent light bulbs. This may be attributed 

to the high initial purchasing price of efficient light bulbs in the study area. From this study’s 

findings, participants revealed that the price of incandescent light bulbs is lower, costing 

2000 UGX (CAD 0.75) each compared to 10,000 UGX (CAD 3.70) each for efficient light 

bulbs like light emitting diodes. Based on the 15,100 UGX (CAD 5.6) average hourly wage 
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in Uganda as opposed to CAD 31.35 for Canada, this means that assuming there are no other 

expenses, one has to work for almost forty minutes to afford an efficient light bulb. Similar 

findings were reported in previous studies. Di Maria et al. (2010) in their study on factors that 

determine compact fluorescent light bulbs uptake decisions by households suggested that the 

initial cost of efficient light bulbs and the difficulty to assess the true cost per unit of lighting 

are the major barriers to the diffusion of energy lighting technologies. Yue et al. (2013) and 

Zorić and Hrovatin (2012) also suggested that higher-income households are more likely to 

adopt energy efficiency technologies given their payment capacity to purchase energy-

efficient products. Although Ameli and Brandt (2015) claimed that income level has no 

significant effect on low-cost energy-efficient investments like light bulbs, this might be the 

case only in richer countries. Considering that this study focused on Kiwatule in Uganda (a 

low-income country), light bulb investment may be considered to be a high-cost investment. 

It is possible that income level has less effect on low-cost energy-efficient technology 

investment. However, based on this study’s findings it would be best to consider the 

economic status of a country, the initial purchase prices of relevant energy efficient 

technologies (in relation to the available alternatives) when assessing the effect of income on 

energy-efficient investments.  

The findings of this thesis further indicate that age may impact efficient light bulb 

adoption decisions in households. Participants above fifty years mainly used incandescent 

bulbs while the one below fifty years mainly used efficient light bulbs especially light 

emitting diodes and a few fluorescent tubes were used outside their houses for security 

purposes. According to the study findings, participants above fifty years were hesitant to take 

on the new technology. This hesitation may be the result of the perception of aged people that 

the new efficient light bulbs are not as good as the traditional bulbs. Some of the aged 

participants commented that efficient light bulbs produce bright light which is not good for 
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their eyes (participant 8).  Similar to the present study, Mahapatra and Gustavsson (2008) and 

Mills and Schleich (2012) in their studies also claimed that the tendency to adopt energy 

efficient technologies declines with age making the aged less likely to invest in energy 

efficient appliances. This declining tendencies in adoption may be due to seniors’ lack of 

awareness about energy efficient technologies. By contrast, Ameli and Brandt (2015) 

suggested that less expensive efficient investments like an investment in light bulbs increase 

with age, an idea that Das et al. (2018) agreed to after analyzing that seniors are more likely 

to easily adopt energy efficient technologies that do not require intensive dwelling upgrades. 

This study’s findings however did not reveal these kinds of tendencies. Given these mixed 

claims, there is a need to conduct further studies to fully understand how age impacts energy 

efficiency adoption in households. 

Furthermore, this study’s findings revealed that efficient light bulb adoption increases 

with an increase in the level of education. Householders with a high level of education 

(degree) tended to mainly use light emitting diodes compared to householders with a low 

level of education (high school) who mainly used incandescent light bulbs. This may be 

attributed to the relevant knowledge provided through the education system about efficient 

light technologies. It is further suggested that education may increase intentions and 

likelihood of engaging in energy conscious behaviors by transmitting norms and behavior 

about energy efficiency through the education system (Pal & Singer, 2015). In line with these 

thoughts, Mills and Schleich (2012) claimed that the level of education showed a strong 

positive impact on the adoption of energy-efficient technologies and the use of energy 

conservation practices. Di Maria et al. (2010), also claimed that education provides relevant 

knowledge to predict future lighting operational costs and this may create a positive effect on 

households’ energy efficiency technology investment decisions. On the contrary, some other 

literature reviewed has argued that the level of education has no impact on energy efficiency 
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adoption. Bartiaux (2008) and DiMatteo et al. (2014), argued that householders who acquire 

knowledge about energy use through the formal education system may choose not to engage 

in energy-efficient behaviors. From the reported findings of this study in the previous 

chapter, most householders were highly educated and had knowledge about efficient light 

bulb technologies and the associated benefits but their action to fully invest in these efficient 

technologies was compromised. This might have been attributed to tight budgets and 

conflicting priorities of householders. It was also noted in the literature review that evaluation 

of formal education impact on residential energy efficiency adoption had not been adequately 

done (Abrahamse et al., 2005). Further research is suggested to fully understand the impact of 

education level on energy efficiency adoption in households. 

Key themes 

Most responses from the participants in this study showed that financial motivation impacted 

their choice of light bulbs they used in their households. This was mainly in three different 

ways: efficient light bulb initial purchasing prices, efficient light bulb subsidies offered and 

reduced electricity bills as a result of adopting efficient light bulbs. According to the reported 

findings of this study, householders who received financial motivation in form of government 

subsidies like subsidized efficient light bulbs locally known as “energy savers” had higher 

uptake of efficient light bulb adoption compared to those who did not receive any subsidies. 

This higher uptake was attributed to increased purchasing power and enhanced perceived 

behavior control of householders as a result of the offered subsidies. This is consistent with 

the theory of planned behavior (TPB) which assumes that the intentions are controlled by 

perceived behavior control (Ajzen, 1991).  Similarly, some past studies in China have also 

suggested that a considerable reduction in efficient light bulb prices through subsidies 

enhance perceived behavior control of energy efficiency adoption (Wang et al., 2011). 

. 
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According to the reported findings of this thesis, most householders acknowledged 

that the environment is in trouble and that this is greatly attributed to human activities 

including the use of inefficient light bulbs. This was an indication that environmental attitude 

influenced participants’ intention to adopt efficient light bulbs. This is consistent with the 

TPB which assumes that attitudes influence intention to behave in a particular way. It should 

however be noted that intention to adopt does not always translate to adoption behavior. This 

was the case in this study. The reported findings in the previous chapter revealed that despite 

the overwhelming pro-environmental attitude responses received, most householders were 

not ready to pay a higher price for efficient light to protect the environment. Even those who 

were ready to pay any extra price were not willing to pay more than half the Canadian dollar. 

The reason for this may be the financial tight budgets of householders which is attributed to 

their insufficient incomes. Based on the reviewed literature, similar findings were reported. 

Ramos et al. (2016) while studying the determinants of energy-efficiency decisions, stressed 

that households’ environmental attitudes have no influence on energy efficiency adoption. 

Different from these studies, other previous studies have revealed that consumers who 

expressed their concern over the ecological situation are willing to contribute to protecting 

the environment by buying green products (Mostafa, 2007). In line with Mostafa (2007), 

Gadenne et al. (2011) pointed out that consumers with positive environmental attitudes and 

eco-friendly behaviors are more likely to invest in more energy efficiency measures like 

buying green products. These differences in research findings may be as a result of studying 

the impact of pro-environmental attitudes in isolation without considering other factors that 

may impact the green purchase decision despite the willingness. This thesis’s findings 

portrayed that most householders had a positive environmental attitude and were willing to 

protect the environment. But due to other factors like income levels, less action was being 

taken. 
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Responses reported in this study portrayed that efficient light bulb awareness 

impacted the efficient light bulb adoption in households. Most households that were aware of 

efficient light bulb technologies and their benefits adopted efficient light bulbs more than 

those that were not aware. Based on the reviewed literature, results similar to those identified 

in this study were obtained. Di Maria et al. (2010) in their study, highlighted that education, 

information, and environmental awareness in households influence the adoption of energy 

efficiency technologies especially through education which is claimed to provide the relevant 

knowledge to predict future lighting operational costs. One thing that was noted from the 

reported responses, different householders received different information about light bulb 

technologies and their associated benefits. Some were getting the information from personal 

electricians, private profit electronic businesses that deal in selling bulbs and government 

programs advertised on radios and televisions. With this, to enhance efficient light bulb 

adoption, there is a need to have consistent information across all households. 

Reported findings of this study in chapter four further indicate that efficient light bulb 

accessibility in households also determined the efficient light bulb adoption decision. 

Participants were asked how far it was from their homes to the nearest efficient light bulb 

store and how this affected their efficient light bulb adoption. Responses reported in the 

findings indicate that households that had easy access adopted efficient light bulbs more than 

those who had to travel long distances to access the nearest efficient light bulb store. This 

may be attributed to the lack of government regulations on the use of light bulbs in the study 

area. As a result, the market is left to decide on what kind of bulbs to sell. From the literature 

reviewed for this study, there is less research that has been conducted to assess the impact of 

accessibility on energy efficiency adoption in developing countries where there are no 

regulations to restrict the types of light bulbs sold on the open market.  

Limitations of the study 
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Some of this study’s limitations related to methods of data collection. The limitations 

of this research existed around the telephone interview data collection method used. 

Respondents were interviewed during one WhatsApp call, a follow-up interview call could 

have probably provided extra information in answering the research question. This would 

have given a chance to both the researcher and the participant to reflect on the previous 

conversation to give more meaningful questions and responses respectively. 

While conducting the telephone interview, another limitation was noted. Due to lack 

of face-to-face interaction between the researcher and the participant, there was no body 

language to reveal the emotions and feelings of respondents about the research topic. Data 

collected was limited to voice calls. This might have limited useful insights into this study. 

Video call interviews if used in future research would overcome this limitation. 

The study also used in-depth interviews that mainly asked open-ended questions 

which likely created self-report bias. For example, most participants overstated their 

willingness to protect the environment. Their responses indicated a high degree of 

willingness which was not reflected in their actions. 

Another limitation noted was participation volunteerism. All participants were 

volunteers, such self-selection implied that most likely the study mainly attracted households 

that already exhibited pro-environmental attitudes towards efficient light bulb adoption. This 

might have limited other households who did not know or who showed less interest in new 

efficient light bulb technologies. This would have given us more insights into what 

determines households’ efficient light adoption. 

The inclusion of few socio-demographic variables (age, income and education) was 

also a limitation. Inclusion of more socio-demographic variables such as gender would have 

probably given a complete understanding of what determines households’ efficient light bulb 

adoption. 
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For these reasons therefore, as this thesis’s findings are discussed, it should be noted 

that the results are only an indication and not a conclusion of this research topic. 
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Chapter 6: Conclusion and Recommendations 

Conclusion and Recommendations 

The objective of this study was to provide a better understanding of various 

determinants that influence efficient light bulb adoption in households in Kiwatule, Uganda. 

To achieve this objective, this research question was posed: “What are the determinants of 

households’ energy efficient light bulb adoption in Kiwatule?” The study findings 

demonstrated that several factors may play an important role in determining households’ 

efficient light bulb adoption. For Kiwatule households in particular, financial motivation was 

noted to be the major households’ determinant for efficient light bulb adoption. Most 

participants in this study indicated that financial constraints hindered their efficient light bulb 

adoption. With Uganda being a low-income country, financial incentives may matter more 

than other variables such as saving the environment in making light bulb choices.  

With this, the Ugandan government in partnership with international funders could 

spearhead a massive efficient light bulb campaign to provide subsidies to all households as a 

way to promote efficient light bulb adoption. Whereas some efficient light bulb initiatives are 

already in place, there is need to increase momentum in order to ensure all households are 

reached. This would enhance the purchasing power of households, thus motivating them to 

purchase the efficient light bulbs regardless of high initial purchase price.  

The government could further contribute positively by enacting laws that regulate the 

type of light bulb used in the country. In Uganda there are no regulations regarding light bulb 

usage, the proposed bill is still in parliament and no decision has been taken (Energy 

Efficiency Roadmap for Uganda, 2017). If such laws were in place, there would be limited 

inefficient light bulbs on the market. 

The findings of this study further support the need for increased awareness with 

consistent information about efficient light bulb technologies to households. With this, 
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householders would gain awareness of the latest technologies of efficient light bulbs and their 

associated benefits. This would be great for households in making light bulb choices to use in 

their homes. 
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Appendix A 

 
Verbal Consent Request Script 

 

Good evening sir/Madam 

I am a graduate student at Royal Roads University, in the Environment and Management   program. 

As part of this program, l will be completing a research thesis. Your participation in this research will 

contribute greatly to my understanding of your views on what determines adoption of efficient light 

bulbs at a household level. 

Please note: 

• Your participation in this research is purely voluntary. 

• You must be at least 18 years of age and a resident of Kiwatule to participate in this research. 

• You are free to withdraw from the research at any time for any reason and this won’t affect 

your relationship with the researcher or the University however, the investigator may retain 

and use data collected prior to participation withdraw. When the collected data have been 

added to the data pool, at this point participants’ data may no longer be withdrawn. 

• The interview will take approximately 30 - 40 minutes to complete. 

This research is not intended to harm or create any risk to the respondents. All sensitive and 

confidential information will be handled with confidentiality. For this reason, any identifiable 

information will not be connected to survey responses and no identifying information will be included 

in the thesis.  

Consent for research 

Are there any questions that you need clarity on that l can answer now? 

If yes please go ahead and ask, if no I just would like to check to be sure: Do you agree to participate 

in this interview? 

o YES  

o NO 

Project Title:  Assessing households’ determinants to adopt energy efficient light bulbs. 

Academic supervisor names and contact:  Dr. Runa Das  

Researcher Names: Annet Tugaine 
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Appendix B 

 
TELEPHONE INTERVIEW SCRIPT – What Determines Households’ Energy 

Efficient Light Bulb Adoption in Kiwatule, Uganda? 

Introduction 

Thank you for volunteering to take part in this research. With this, I am hoping to better 
understand what would influence you and your household to adopt energy efficient light 
bulbs. I would like to ask you some questions related to the choices you might make when 
choosing light bulbs to use in your home. Most of the questions are designed in a way to 
enable you to express your thoughts and experiences in detail, please feel free to share as 
much as you can. But also, please note that you can skip any question(s) you do not wish to 
answer. 
 

Section 1: Energy light bulb information questions 

1.Which type of light bulb do you have in your home currently? Please tell me all that may 

apply. 

� Incandescent light bulbs 

� Compact fluorescent light bulbs (CFL) 

� Light emitting diodes (LED) 

� Halogen light bulbs 

� Don’t know 

� Other (specify):_______________________________________________________ 

2. I am interested in understanding the type of bulbs you have just mentioned. Can you please 

tell me more about: the kind of light these bulbs produce in terms of color. By this I mean 

whether the light is "cooler" and blueish in color or "warmer" and yellowish in color.  

___________________________________________________________________________

___________________________________________________________________________ 

3. Have you changed any of your light bulbs in the past 12 months to replace the previous 

ones you used? (If the participant answers no, Ann will proceed to question 7). 
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4. Did you replace all the light bulbs in your house or did you replace some of them?  

a) If all of them why? 

 

 

b) If some of them, why?  

___________________________________________________________________________

___________________________________________________________________________ 

5. You mentioned that you recently changed light bulbs to replace the ones you were using. 

Can you tell me the kind of light bulbs you replaced them with and why? 

___________________________________________________________________________ 

6. Did you receive aid or reduced pricing for any of the light bulbs you purchased? If yes or 

no, how did this influence your light bulb choice? 

___________________________________________________________________________

___________________________________________________________________________ 

7.Which type of light bulb in your household do you believe consumes the least electricity? 

Please select the most appropriate. 

� Incandescent light bulbs 

� Compact fluorescent lamps (CFL) 

� Light Emitting diodes (LED) 

� Halogen light bulb 

� Don’t know 

8. How do you get information about different types of energy light bulbs? (For example, do 

you get this information from an individual, an organization or through a government 

program).  
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_________________________________________________________________________ 

9. How easy is it for you to access/purchase efficient light bulbs (energy light savers) 

whenever you need them? For example: approximately, how far (in kilometers) is the 

nearest store from your home where you can purchase efficient light bulbs? 

___________________________________________________________________________

___________________________________________________________________________ 

Section 2: Attitude and perception questions 

10. How much of a priority is it for you to consider adopting efficient light bulbs in your 

household? Why? 

___________________________________________________________________________

___________________________________________________________________________ 

11. Which of the following statements do you agree with? Please select the most appropriate. 

� The environment is in significant trouble, we need to do our part to help change it. 

Every little bit counts. 

� The environment is in significant trouble, but there isn’t much we can do to change 

this. So why bother? 

� The environment is fine. 

� Not sure. 

12. What is your opinion on the main cause of environmental challenges such as climate 

change? For example, do you think climate change is mainly caused by human activities 

such as excessive energy use, or by natural causes such as ocean currents? Explain. 
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___________________________________________________________________________

___________________________________________________________________________ 

13. Would you pay a higher price for efficient light bulbs in order to protect the environment? 

If yes / no why? 

___________________________________________________________________________

___________________________________________________________________________ 

14. Suppose Kiwatule Parish had a “green project” like “the energy week project” (an 

energy saver light bulb sensitization program), would you sign up for it? Why?     

___________________________________________________________________________ 

15. Would you encourage your neighbors and community to adopt the use of efficient light 

bulbs in their homes? Why? 

___________________________________________________________________________

___________________________________________________________________________ 

16.a) According to you, who should be responsible for improving/ promoting energy efficient 

light bulb adoption at a household level?  Please select the most appropriate. 

� Government 

� NGOs 

� Individuals 

� Don’t know 

b) Why do you think so? 

___________________________________________________________________________ 



ENERGY EFFICIENT LIGHT BULB ADOPTION 

 

66

Section 3: Demographic information questions 

In this section, I will be asking you questions that relate to your household. Please select the 

appropriate responses. 

17.What is your gender (sex)? 

� Female 

� Male 

� Others (specify)_________________________________________________ 

18.Which category below includes your age? 

� 18-19 

� 20-29 

� 30-39 

� 40-49 

� 50 or older 

19. What is your marital status? 

� Single 

� Married 

� Others (please specify) _____________________________________________ 

20.What is the highest level of school you have completed? 

� Less than high school 

� High school 

� Bachelor degree 

� Graduate degree 

21. What do you do to earn a living? 

 

22. What type of house do you live in? 



ENERGY EFFICIENT LIGHT BULB ADOPTION 

 

67

� Detached 

� Semidetached 

� Studio room 

� Condominium 

� Others-please specify 

23. Is the house you are living in owned, rented or occupied without payment of rent? Please 

select what is appropriate. 

� Owned  

� Rented 

24. Does your landlord bundle electricity bills with rent? (If you have selected rented in 

question 23) 

___________________________________________________________________________

___________________________________________________________________________ 

25. How many children aged below 18 live in your household? 

� None 

� 1 

� 2 

� 3 

� 4 

� More than 4 

26. What is the estimated total annual household income (in Ugandan Shillings) for all the 

members of your household? 

� Less than 30m 

� 30m to less than 50m 

� 50m to less than 70m 
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� 70m and above 

� Prefer not to answer 

Thank you for taking the time to participate in this interview. If you have any questions or 
concerns, please feel free to contact me.  

    

 
 
 


