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SUMMARY 

Residential and commercial electricity customers are plagued with rising 

electricity costs and declining supply availability, forcing them to seek alternative 

supplies. At the same time, South Africa has a favourable climate and is ranked 

as one of the countries with the highest solar resource potential in the world. The 

high solar resource capability and declining costs of residential rooftop solar PV 

systems make this a viable alternative for customers to minimise the impact of 

load shedding and rising electricity prices while reducing South Africa's carbon 

footprint.  

This descriptive study aimed to understand the factors that influence customers 

in a residential estate in South Africa with Feed-In Tariffs to decide to adopt 

rooftop solar PV systems. Rogers' Diffusion of Innovations theory was used as 

the basis for the study, coupled with Moore's adaptation of Rogers' Diffusion of 

Innovations theory, which explains the gap between early adopters and late 

adopters of technology. A self-selecting quantitative study was conducted using 

all Midstream Estates residents as the population for the study. The results 

analysed using descriptive statistics and logistic regression analysis to determine 

the relationship between the dependent variable, adoption decision and the 

various independent variables. 

The findings of the study are that personal circumstances such as gender, age, 

education status, occupation, income and household size were not determiners 

for adoption together with beliefs, however, attitude towards solar specially on 

economic benefits affected the adoption decision. Feed-in tariffs did not affect the 

adoption indicating that other factors were more important including power 

reliability which was found to increase the likelihood for adoption of residential 

rooftop solar PV systems.  

KEY WORDS: Solar Power, PV adoption, Rooftop photovoltaic, 
Sustainable energy, Consumer Behaviour, Technology Adoption, 
Diffusion of innovation, consumer perceptions, Photovoltaic energy  
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CHAPTER 1. INTRODUCTION 

1.1 Purpose of the study 

This descriptive study uses the diffusion of innovation technology adoption theory 

to evaluate factors influencing households' purchase of rooftop solar 

photovoltaics in an upmarket secure residential estate in Gauteng province, 

South Africa. 

1.2 Context of the study 

Energy is an essential driver for economic development and meeting basic 

human needs. It is produced and consumed in different forms, with electricity 

being one of them. Electricity is consumed in the industrial, residential, 

commercial, and agricultural sectors. Globally, coal-based electricity generation 

remains dominant at 38% and solar at 2% (Mampa & Alonge, 2021). According 

to the International Energy Agency, of the 229 TWh of electricity generated in 

South Africa in 2023, roughly 82% came from coal and 2% from solar (IEA, 2025). 

 

The South African industrial sector consumes 58% of the total domestic electricity 

consumption of 180TWh (IEA, 2021). Second to the industrial sector, the 

residential sector consumes 22%, making the electricity supply in the residential 

sector just as important (IEA, 2021). Typically, South African households use 

70% of the electricity supplied to them for cooking, heating and lighting 

(Department of Energy, 2019).  

 

Eskom, a state-owned company, is the main supplier (about 90%) of electricity in 

South Africa (Eskom, 2021). As a shareholder, the South African government has 

mandated that Eskom supply electricity to all South Africans sustainably and 

efficiently (Steenkamp et al., 2016). The Eskom electricity generation fleet 

comprises thirty power stations with a total nominal capacity of 46.6GW, of which 

38.8GW is coal-fired stations, 1.9GW is from Nuclear power, 2.7GW is pumped 
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storage, 0.7GW is Hydro and Wind, and the remaining 2.4GW is generated from 

Open-Cycle Gas Turbines (OCGTs) (Eskom, 2021).  

 

Most of the coal power stations are in the north-eastern part of the country. As a 

result, Eskom operates extensive distribution lines across the country to ensure 

supply to its residential and industrial customers with a distribution network 

capacity of roughly 400 000 KM (Eskom, 2021). 

 

Eskom's inability to supply electricity consistently results from myriad of 

challenges; these include ageing infrastructure, operational challenges, poor 

maintenance regime, new built projects overrun, design flaws at new power 

stations, internal mismanagement and corruption (Mbomvu et al., 2021). The 

energy availability factor, which Eberhard and Mtepa (2003) define as a "the 

percentage of maximum energy generation that a plant is capable of supplying to 

the electrical grid, limited only by planned and unplanned outages." has been 

declining since 2009, improved in 2015 but continued to decline since 2017 (Kock 

& Govender, 2021).  

 

Since the dawn of democracy in 1994, the South African electrification program 

has focused on providing electricity to the previously marginalised, resulting in 

South Africa having one of the highest electrification rates in Sub-Saharan Africa 

(Bohlmann & Inglesi-Lotz, 2018). According to the World Bank data, South 

Africa's electrification rate is 85% overall, with the urban electrification at 87.9% 

and the rural at 79.2% (The World Bank, 2019). To achieve higher electrification 

rates, South Africa requires micro-grids and other decentralised energy solutions 

given the incremental costs of traditional distribution networks (Bohlmann & 

Inglesi-Lotz, 2018).  

 

The challenges faced by Eskom and the increased electricity demand has led 

South Africa into a situation where at times supply does not match demand. Part 

of the mitigations by Eskom include the continuous operation of the peaking 

power plants, Open Gas Cycle Turbine (OGCT) to meet base demand instead of 

peak periods operations only. The OGCT plants utilise diesel fuel for electricity 

generation which adds additional operational costs to Eskom (Clark et al., 2022). 
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The mismatch in demand and supply has led to the implementation of 

loadshedding to ensure grid stability and prevent grid collapse, which impacts all 

sectors of the economy including residential customers (Mbomvu et al., 2021). 

Eskom started implementing loadshedding in 2007.  

 

In its Integrated report, Eskom (2021) states its turnaround objectives focusing 

on operations recovery, improving their income statement, strengthening their 

balance sheet, implementing separation of the business, and focusing on their 

people (staff) and the culture of the organisation. These are seen as key enablers 

towards a functional Eskom, however, the implementation of the turnaround 

strategy has not been easy and will continue to be met with resistance in 

particular from labour (Andreoni et al., 2022). 

 

Historically, South Africa had some of the lowest costs of electricity but there has 

been a rapid increase in electricity prices since 2008 (Thopil, 2021). The rising 

cost of electricity and the high dependence on electricity of households is putting 

a strain on the disposable income of households which in turn has a ripple effect 

on the economy (Goliger & Cassim, 2018). 

 

The rising electricity prices combined with Eskom's inability to guarantee security 

of supply has resulted in households and businesses seeking alternatives 

(Thopil, 2021). In terms of regulations, embedded generation projects were 

limited to 1MW capacity without requiring a licence and this was recently 

increased to 100MW given the impact of loadshedding and the Eskom challenges 

to consistently meet supply (Richards & Stolp, 2021). This will enable more 

renewable projects.  

 

It is globally accepted that there is a direct correlation between greenhouse gas 

emissions and the production and consumption of energy that is believed to 

influence  climate change (Uhunamure & Shale, 2021). Society has awakened to 

the greater risk and threat of global warming and environmental degradation due 

to anthropogenic activities. This has led to multilateral agreements such as the 

Paris Agreement and the setting of Nationally Determined Contributions (NDC) 

capturing both the targets and commitments to the reduction of emissions to 
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avoid reaching the 1.8 degree Celsius increase in temperatures post 

industrialisation (Mantlana et al., 2021). This is considered to be a catastrophic 

point and countries around the world are working to diversify their energy mixes 

through energy transition programs (Alrawi et al., 2022; Uhunamure & Shale, 

2021).  

 

Solar PV technology is considered one of the renewable energy solutions that 

has the potential to reduce emissions. Initially, the deployment of solar PV 

systems was constrained by high initial investment costs; but through 

technological advancement and massification of demand, the cost of Solar PV 

systems has been declining (Ebhota & Tabakov, 2022; Pandarum et al., 2019; 

Sewchurran et al., 2017). The increased availability of various Solar PV systems 

including battery storage is providing both industrial and household electricity 

customers with options to be partly off-grid, or fully off-grid.  

1.3 Research problem 

The global adoption of solar PV systems is driven by different factors, such as 

the environmental push toward emission reduction and decentralised 

electrification where grid access is unavailable. In South Africa, electricity is the 

backbone of household energy use, providing for essential needs such as 

cooking, heating, lighting, cooling, and appliance operation. National surveys 

show that households allocate more than 80% of their energy budgets to 

electricity, with only limited spending on other sources (Qeqe et al., 2022). 

However, Eskom’s ongoing supply challenges, together with the environmental 

impact of coal-based generation, are prompting many households to seek 

alternative, more reliable energy options. Residential rooftop solar PV systems 

present one such solution, helping to alleviate supply shortages while also 

reducing emissions.  

Since 2022, the installation of Solar PV systems have been on the rise in the 

higher Living Standards Measure (LSM) groups, owing largely to affordability, 

availability, easy installation, environmental considerations and low maintenance 
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costs. There is therefore a need to understand the intrinsic and extrinsic factors 

that motivate these LSM group into purchasing rooftop solar PV systems. 

 

Previous research aimed to understand the factors that drive residents to 

embrace solar PV and the obstacles they face in doing so in order to comprehend 

the adoption of solar PV among residential consumers (Faiers & Neame, 2006). 

Uncertainty about household electricity savings, lack knowledge regarding solar 

PV technology, perceptions on the risk and complexity of technology were found 

to be some of the obstacles (Alipour et al., 2020; Faiers & Neame, 2006). 

The shortage of review studies on residents' viewpoint regarding solar PV 

adoption in South Africa in the context of an upmarket residential estate with 

Small-Scale Embedded Generation (SSEG) scheme has resulted in gaps in 

research on what motivates residents living in such environments to install solar 

PV on their rooftops and the related technologies (Sommerfeld et al., 2017). 

1.4 Research questions 

In support of the research problem, the following research questions have been 

formulated. 

 

1. What are the personal circumstances, beliefs and attitudes that motivate 

towards the adoption of residential rooftop solar PV systems? 

2. To what extend does the small-scale embedded generation (SSEG) buy 

back tariff encourage or deter the purchasing of a residential rooftop solar 

PV system? 

3. Has load shedding led to an increase in residential rooftop solar PV 

systems adoption? 
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1.5 Significance of the study 

Internationally, there are studies focusing on drivers for investment into 

residential rooftop solar PV systems but given the different economic conditions 

with South Africa being an emerging economy and considering reliability of 

electricity supply in the country, the drivers may be different. Moreover, there is 

plenty of research focusing on commercial and industrial customers' drive 

towards rooftop solar PV installations, but the drivers are different for a 

commercial or industrial customer versus a residential customer. 

 

This study aims to provide policy makers, municipalities, researchers, financial 

institutions, and solar PV service providers with insights into factors that influence 

the uptake of such systems. There may be insights for potential bespoke 

solutions to respond to the needs of potential customers in the residential rooftop 

solar PV. 

1.6 Delimitations of the study 

The study will focus on participants who have already invested and installed a 

residential rooftop solar PV system at their homes in the residential estate. The 

system is defined as any system that is either grid-tied or off-grid with an inverter, 

and thus the study excludes participants with residential solar geyser systems 

only. 

 

1.7 Definition of terms 

Loadshedding - defined as a controlled action undertaken to reduce the "strain 

placed on an electricity grid", by restricting electricity supply to customers in 

stages to limit the utilisation and protect the electricity grid from demand in excess 

of supply (Mbomvu et. Al 2021, Goldberg, 2015, Steenkamp et al. 2016) 

 

Living Standards Measure (LSM) – is a multi-attribute assessment of household 

level access to services, durables and geographic indicators to measure the 
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households stand of living (Wentzel et al., 2016). The households are classified 

from LSM 1 with LSM 10 having the highest standard of living and disposable 

income (Senatla et al., 2020). 

 

Off-grid system / Stand-alone solar PV system. – is a system not connected to 

the main grid and uses the available irradiance to generate power for the 

connected load, charge batteries, when there is no solar energy, continue to 

power the load using the batteries (Mabunda, 2021). The system is characterised 

by its inability to export excess electricity generated. 

1.8 Assumptions 

Those who participate in the study do so of their own free will, with no expectation 

of study, they will share their perspectives, influences, and observations. 
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CHAPTER 2. LITERATURE REVIEW 

2.1 Introduction 

This chapter provides a review of relevant literature focusing on South Africa's 

state of residential household electricity supply, pricing and challenges. 

Furthermore, explores solar electricity supply globally and in South Africa. Then 

looks at Solar PV adoption behavioural theories and provides a summary take 

away from the literature review. 

2.2 Electricity Supply in South Africa 

The state owned utility company, Eskom, has been mandated with the provision 

of affordable and reliable electricity in South Africa (Department of Minerals and 

Energy, 1998). Currently, Eskom supplies roughly 90% of the country’s electricity 

demand the balance is supplied to Eskom by Independent Power Producers 

(Eskom, 2021; Thopil, 2021). Due to South Africa’s abundance of coal reserves, 

roughly 85% of the electricity is generated from coal-fired base-load power 

stations with Eskom operating a fleet of 15 coal-fired power stations (Eskom, 

2021; Thopil, 2021). 

 

Eskom is responsible for transmission and distribution of electricity to domestic 

and international customers through the South African Power purchasing pool 

scheme (Department of Energy, 2021; Eskom, 2021). The domestic distribution 

of electricity is either through Eskom to large direct customers or Eskom sales to 

municipalities who in turn on-sell the electricity to municipal customers as shown 

in Figure 1 (Department of Public Enterprises, 2019).  
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Figure 1: South Africa electricity supply (Department of Public Enterprises, 2019) 

 

In recent years, Eskom has been plagued with various challenges ranging from 

leadership, operational, financial and governance which have led to the entity 

being unable to fulfil its core mandate of the provision of reliable and affordable 

electricity to all citizens (McKay & Hendricks, 2022; Nkosi & Govender, 2022; 

Thopil, 2021). In response to these challenges, Eskom has introduced measures 

to mitigate some of these challenges such as increasing the cost of electricity to 

customers and the introduction of loadshedding to minimise the potential grid 

failure (McKay & Hendricks, 2022; Nkosi & Govender, 2022; Thopil, 2021). 

 

The impact of rising electricity costs and supply constraints on the economy, 

commercial and residential customers has been immense (McKay & Hendricks, 

2022; Nkosi & Govender, 2022; Thopil, 2021). Government has also been 

concerned with the environmental impacts of the country's energy sector. On the 

back of the Integrated Resource Plan (IRP) and the white paper on energy, 

government began the process to introduce the Renewable Energy Independent 

Power Producers Programme (REIPPP), to increase the diversification of 

electricity generation in the country to include large scale alternative electricity 

generation such as Solar PV and Wind (Department of Minerals and Energy, 

1998; Department of Public Enterprises, 2019; Eskom, 2021; Kritzinger & Meyer, 

2015; Mabunda, 2021; Mantlana et al., 2021; Thopil, 2021). 
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In conjunction with the REIPPP, government has requested bids for emergency 

power producers in response to the high levels of lack of electricity supply, this 

programme is meant to provide relief in a short space of time and has seen 

government look to power ships, solar PV and wind projects. Additionally, 

government has relaxed the licencing requirements of projects with capacity less 

than 100MW which is a significant increase from the previous 1MW threshold.  

 

Government has also introduced a tax break on purchasing of Solar panels by 

individuals to the limit of R15000 to encourage households to invest in rooftop 

solar PV and reduce the burden on Eskom (Department: National Treasury, 2023; 

Moodliar & Davidson, 2024; The Presidency Republic of South Africa, 2022). 

Despite all these interventions, Eskom's coal fleet power stations remain a huge 

challenge in maintaining and operating at optimal levels. There has been a 

decline in their Energy Availability Factor (EAF) as shown in Figure 2, which 

relates to maintenance and the plant’s capability loss factor (Kock & Govender, 

2021). EAF is a good indicator of the system's ability to provide the required 

electricity. 

 
Figure 2: Eskom’s plant energy availability factor (EAF) trend 2010 – 2023 

(Department of Minerals and Energy (DMRE), 2023) 

 

The declining EAF is an indication of Eskom’s inability to meet the demand 

leading to frustrated customers, sluggish economic growth and a shift from 
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centralised electricity generation to decentralisation for customers that can afford. 

Large customers are seeking alternatives and residential customers who can 

afford to reduce their dependence on grid electricity are opting to invest in the 

alternatives. These customers are also key to Eskom’s and municipalities 

financial viability as they would ordinarily be the paying customers. Eskom has a 

debt burden due to municipalities and certain customers such as Soweto 

customers not paying to the value of R36.5bn (Bowman, 2020). The more paying 

customers seek alternative the more dire the situation will be for Eskom and 

municipalities who derive some of their revenue from electricity sales (Korsten et 

al., 2017; Kritzinger & Meyer, 2015; Sewchurran & Davidson, 2021). 

 

A diversified electricity generation mix is required for South Africa which ensures 

that the intermittent renewables such as Wind and Solar PV which can be 

affected by weather are balanced with baseload electricity from sources such as 

Coal, Gas and Nuclear. The Department of Energy manages this process through 

its Integrated Resource Plan (IRP) (Boshoff, 2024). 

 

Government has also started the process to unbundle Eskom into Generation, 

Transmission and Distribution entities which will be independent of each other 

(Department of Public Enterprises, 2019). The transmission entity will be 

responsible for sourcing supply from Eskom Generation entity and independent 

power producers then on selling to the Distribution entity which will sell to direct 

customers, municipal customers etc. Although the unbundling is in line with 

international convention where the Transmission entity is independent increase 

competition, in turn improving supply and creating a competitive pricing 

environment. The South African model, creates three government owned Eskom 

entities with similar governance structures, which some have criticised 

(Department of Public Enterprises, 2019; Richards, 2023; Ting & Byrne, 2020). 
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2.2.1 Residential electricity supply 

Electricity supply in the residential area is the domain of Eskom and 

municipalities. In some parts of the country, electricity is supplied directly to 

residential customers by Eskom. While in some parts especially metropolitan 

municipalities, they tend to assume the function of electricity distribution to the 

residential sector. 

 

 
Figure 3: South Africa’s electricity consumption per sector (Department of 

Energy, 2021) 

 

Figure 3 indicates that the residential sector accounts for 20% of the total 

electricity demand as electricity is mainly used for heating, cooking and lighting 

in this sector. The distinctive features of these sector is that it consumes mainly 

low voltage electricity but requires extensive distribution infrastructure as the 

customer base can be vast (Goliger & Cassim, 2018; Rix et al., 2015). 

 

The average household consumption varies from urban to rural customers as 

their need for electrification differs significantly due to context (Mulaudzi et al., 

2022). Urban residential customers tend to have higher average consumption as 
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compared to rural customers, but urban customers also tend to have higher 

energy efficiency compared to rural customers. In terms of the residential 

electrification in line with South Africa's commitment to universal access to energy 

and the constitution of South Africa that recognises energy provision as a basic 

human right, the below depicts the electrification trend over the years (Thopil, 

2021).  

 

 
Figure 4: Access to electricity (% of population) - South Africa (The World Bank, 

2023). 

 

Roughly 90% of the population has access to electricity supply as indicated in 

Figure 4 and the remaining part of the population is mainly in the remote rural 

areas where the cost of laying the infrastructure far outweighs the benefits. But 

in the main the majority of South African's have access to electricity and are 

reliant on the provision of electricity from Eskom. The electricity supply to the 

residential customers is either prepaid or post-paid and follows various pricing 

structures that will be outlined below (Eskom, 2021). 

 

Historically, Eskom maintained a surplus electricity supply, and government 

initiatives to extend electrification significantly increased household access to 

electricity. Consequently, residential consumers have become heavily reliant on 

Eskom, with the majority lacking alternative electricity sources during periods of 

supply unreliability. Generally, residential customers would await Eskom together 

with government to seek solutions to the supply challenges. 
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There has been various programs on the demand management side to reduce 

consumption and improve efficiencies such as the Solar-Water heater program, 

which also had incentives for households to switch their water heating to solar 

based (Goliger & Cassim, 2018; Thopil, 2021). In 2023, the government of the 

republic of South Africa announced a tax rebate for the purchase of solar panels 

in an effort to encourage households to seek alternative supply and reduce the 

demand on the national grid operated by Eskom. This rebate only applied to the 

acquisition of solar panels and did not cover the other essential components of a 

residential rooftop solar PV system such as the inverter and batteries, which are 

more expensive. The timing and magnitude of the rebate faced criticism, as it was 

believed that it will have little impact on the adoption of these alternatives. 

(Moodliar & Davidson, 2024). 

2.2.2 Electricity pricing 

Through National Energy Regulator of South Africa (NERSA), Eskom submits its 

MYP price application to the regulator, NERSA for review and approval (Eskom, 

2017). The approved prices whether adjusted or not are then used as the basis 

for pricing to various customers, from commercial to direct residential customers 

and customers through municipalities. There are established tariff mechanisms 

in line with the energy policy and whitepaper, together with the act governing 

NERSA review process to ensure the both the consumer and Eskom are 

protected (Department of Minerals and Energy, 1998; Eskom, 2017). 

 

Specific to residential customers, Eskom also publishes various tariff 

methodologies providing for various customers and seasons such as winter block 

tariff when overall demand is at its peak (Eskom, 2017). The greatest criticism to 

the pricing methodology is the fact that some of Eskom's inefficiencies in 

operations and projects ends up in the consumer paying for and thus does not 

place the accountability where it is due (Goliger & Cassim, 2018; Labuschagne, 

2020; Thopil, 2021). 
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Figure 5: South Africa electricity costs 1994-2020 (Labuschagne, 2020) 

 

South Africa was always seen to have the lowest cost of electricity for a long time 

but with the increased challenges, staff count at Eskom, municipalities subsiding 

other services through electricity sales and Eskom's response to poor project 

executions such as Medupi and Kusile resulting significant cost creep. Figure 5 

shows that the cost of electricity in South Africa has increased by 753% between 

2007 and 2021,  resulting in higher energy input and consequently cost of living 

(Goliger & Cassim, 2018; McKay & Hendricks, 2022). 

2.2.3 Impacts of loadshedding 

Residential households in South Africa are dealing with increasing electricity 

expenses and limitations in supply (McKay & Hendricks, 2022). Inadequate 

upkeep of Eskom's coal-fired power plants has led to frequent instances of load-

shedding, as the demand for electricity exceeds its supply (Inglesi-Lotz, 2023). 

Eskom has mentioned that failure to implement scheduled load-shedding could 

lead to instability in the national power grid (Inglesi-Lotz, 2023). 

 

In 2007/2008, South Africa experienced its first instance of loadshedding when 

Eskom's reserve margins, which represent the difference between available 

generation capacity and electricity demand, decreased to below 10% (Nkosi & 
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Govender, 2022). Load shedding is the reduction or interruption of an electricity 

supply to prevent excessive load on the power system, often occurring when 

generating units are taken offline for maintenance with a reserve margin of 8% or 

less (Inglesi-Lotz, 2023). 

 

 
Figure 6: South Africa Load shedding statistics (Pierce & Le Roux, 2023) 

 

Figure 6 shows that loadshedding increased between 2018 and 2023, with 2022 

and 2023 recording the highest levels at approximately 11,500 GWh. The 

increasing loadshedding trend is largely driven by higher maintenance 

requirements for Eskom’s ageing coal-fired power stations (Nkosi & Govender, 

2022). The loadshedding is implemented in stages, with each stage, representing 

multiples of 1000MW of electricity demand that needs to be curtailed (Erero, 

2023).  

 

Power outages cause inconvenience in daily routines, food to spoil, and various 

other challenges. As a result, households resort to seeking alternative energy 

sources like diesel generators, solar PV systems, wood, and charcoal due 

(Inglesi-Lotz, 2023). Households occasionally choose to delay activities until 

power has been reinstated, which is the most economical choice but strains the 
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grid due to a sudden surge in demand when electricity is restored (Inglesi-Lotz, 

2023). 

2.3 South Africa's solar potential 

Solar photovoltaic technology, widely recognised as a way to produce electricity, 

utilises solar cells to transform solar energy into a stream of electrons (Singh, 

2013). South Africa’s long-term daily average of photovoltaic power potential 

ranges between 4.5 -6.4 kWh/kWp making the country to have one of the highest 

solar radiation levels worldwide, as can be seen in  Figure 7 below. Most of the 

country has a high PV power potential, high solar intensity. The high potential 

indicates a high yield of energy as the kWh indicate how much electricity a system 

generates, while the kWp indicate how high its output is.  

 

 
 Figure 7: ESMAP. 2020. Global Photovoltaic Power Potential by Country. 

Washington, DC: World Bank.  
 

Despite this high solar potential, South Africa has not fully exploited this natural 

resource and the implementation of solar PV as an energy source has not 

received broad support due to various factors such as perceived high initial costs, 

cheap coal in abundance and limitations to policy around renewables (McKay & 
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Hendricks, 2022; Mulaudzi et al., 2022; SALGA, 2023; Senatla et al., 2020; 

Sewchurran et al., 2017; The Presidency Republic of South Africa, 2022; Thopil, 

2021; Ting & Byrne, 2020). 

 

However, the increased energy insecurity and falling prices of rooftop solar PV 

systems globally has seen a significant increase in the importation of rooftop solar 

PV system components between 2022 and 2023 as shown in Figure 8 (McKay & 

Hendricks, 2022; Mulaudzi et al., 2022; SALGA, 2023). 

 

 
Figure 8: South Africa’s import of solar panels, lithium-ion batteries and inverters 

(SALGA, 2023) 

 

Household solar PV systems are typically rooftop mounted for better space 

utilisation. These residential rooftop solar photovoltaics systems are broadly 

defined as (Singh, 2013):  

a) Grid-connected solar PV - is a power energised by PV modules that are 

connected to the utility grid.  
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b) Off-grid solar PV - is an electrical power system energised by PV 

modules, which are stand-alone and not connected to the utility grid.  

 

Inverters, solar cells and panels, Lithium-ion cells and batteries are some of the 

major components that make up a solar pv system. These can be installed in 

various combinations. 

2.4 Residential Rooftop Solar Systems 

There are various residential rooftop solar PV systems varying from on-grid to 

off-grid; there are also hybrid systems. The systems can also be backup power 

systems. 

The typical residential solar PV system will consist of an inverter, solar panels 

and a battery storage system. The common batteries are either Acid gel or 

Lithium batteries, with the later having different variations. 

2.5 Small Scale Embedded Generation and Feed-In Tariffs 

Residential rooftop solar PV systems fall under the Small-Scale Embedded 

Generation (SSEG) where the customer has the ability to generate some power 

for themselves. To maintain the stability of the grid, policies that govern SSEG 

are developed. These can be at national Government level, Eskom level or 

Municipal level. In South Africa, municipalities have developed SSEG policies to 

varying degrees. The residential rooftop solar PV systems typically have a system 

size of 0 – 30 kWp with an estimated installed capacity of 621 MWp by end of the 

first quarter of 2023 (SAPVIA dashboard). 
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Figure 9: South Africa’s municipalities SSEG program (SALGA, 2023) 

 

Figure 9 indicates that of the 257 metropolitan, district and local municipalities 

138 have taken up SSEG processes at various stages in 2023 either already 

allowing SSEG or have started the official application process to NERSA to allow 

SSEG (SALGA, 2023). There has been a rapid rise from 10 Municipalities that 

allowed SSEG in 2016 to 71 in 2023, and the number of municipalities with SSEG 

tariff but have not started the formal application process has rapidly risen from 3 

in 2016 to 43 in 2023 paving a way for increased municipalities that will allow 

SSEG once they begin their application process.  

 

Once SSEG is implemented by the municipalities or bulk electricity customers of 

Eskom who on sell the electricity to households, through their SSEG policies have 

to implement an SSEG tariff which will indicate all the associated costs of SSEG 

implementation (SALGA, 2023). Municipalities see SSEG implementation 

eroding their finances as typically they cross-subsidise from the revenues derived 

from electricity sales (Korsten et al., 2017; Kritzinger & Meyer, 2015; SALGA, 

2023; Sewchurran & Davidson, 2021). The SSEG tariff also known as the Feed-

In Tariff (FIT) takes into account fixed and variables charges and where bi-

directional meters are not installed, the costs of adding such meters is borne by 
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the customer (SALGA, 2023). The FIT is regulated by NERSA and published 

together with the municipal electricity tariffs on a regular basis. 

 

When households connect their rooftop solar PV to the electricity grid under 

SSEG policies, grid management becomes essential as the consumer also 

becomes an active energy producer called a ‘prosumer’ (Alifia & Fraser, 2021). 

Smart grids are required to effectively manage the decentralisation of the energy 

market enabling the prosumer to actively manage their electricity generation and 

consumption with bi-directional meters and approved hybrid inverters. 

 

In most cases, households’ consumption patterns do not match solar production 

and supply as such the systems remain grid-tied to allow for electricity purchase 

from the grid and also to sell excess electricity to the grid. Increasingly battery 

storage is included in systems to provide additional storage and mitigate against 

loadshedding and also utilise when there is no solar production (Eskom, 2017, 

2023). The peak demand is not fully covered by the system and afternoon lull is 

created by the lower demand as supply from the solar PV lowers demand on the 

grid (Eskom, 2023).  

  

Despite the current SSEG and FiT policies, there exists inhibitors to register or 

install residential rooftop solar PV driven by regulation requirements for (i) 

installed systems to be signed off by Engineering Council of South Africa (ECSA) 

registered professional engineer to issue Certificate of Compliance which is 

costly, (ii) the installation of bi-directional smart meters with high initial costs, (iii) 

High fixed charges included in the SSEG tariff for maintaining the grid and counter 

loss of revenue from reduced sales, these are not ideal for the consumer and (iv) 

Delays in approval of SSEG applications at municipalities slowing down the 

uptake of residential rooftop solar PV (SALGA, 2023). 
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2.6 The Technology Adoption Theory 

The adoption of residential rooftop solar photovoltaic systems is a critical area of 

study in the field of sustainable energy (Chakraborty et al., 2018). Several 

adoption and diffusion theories have been developed and used across various 

fields to understand adoption behaviour (Alipour et al., 2021; Faiers & Neame, 

2006; Fauzi et al., 2023).  

 

These theories include the Diffusion of Innovation (DOI) theory, the theory of 

planned behaviour (TBP), the theory of reasoned action (TRA), the technology 

acceptance model (TAM), and the unified theory of acceptance and use of 

technology (UTAUT) (Alipour et al., 2021). Each of these offers valuable insights, 

but they differ in scope, complexity, and applicability to the context of solar PV 

adoption.  

 

TAM and TPB, for example, focus on individual intention and perceived ease of 

use or behavioural control, which are useful but may not fully capture the broader 

social, economic, and infrastructural factors influencing household decisions in 

developing contexts (Alipour et al., 2021; Mahn et al., 2024). UTAUT attempts to 

integrate these theories, but its complexity and corporate or organizational focus 

make it less suitable for decentralized, residential energy technologies (Neves et 

al., 2025). 

 

In contrast, Rogers’s Diffusion of Innovations model offers a robust and widely 

applied framework for understanding how innovations spread in a social system 

(Awuku et al., 2023; Rogers, 2003). Its emphasis on five key attributes: relative 

advantage, compatibility, complexity, trialability, and observability; makes it 

particularly useful in explaining the adoption of technologies like solar PV, which 

are visible, costly, and influenced by peer networks and contextual fit (Alipour et 

al., 2021; Awuku et al., 2023; Fauzi et al., 2023). 

 

Moreover, several recent studies (Menon & Sujatha, 2021; Pathania et al., 2017) 

have applied Rogers’s model to solar PV adoption, allowing for comparability with 

existing literature. Given its proven relevance and adaptability to the residential 
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rooftop PV context in developing countries (Awuku et al., 2023; Menon & Sujatha, 

2021; Pathania et al., 2017), Rogers’s model was selected as the most 

appropriate theoretical framework for this study. 

2.6.1 Rodger's Diffusion of Innovation theory (DOI) 

The theory of diffusion of innovations, developed by E.M. Rogers, explores how 

new ideas and technologies spread throughout a social system (Rogers, 2003). 

According to Rogers, the adoption of innovations is influenced by several 

characteristics perceived by individuals (Roux et al., 2021). This theory suggests 

that the adoption of innovations follows a predictable pattern, with individuals 

categorised into different adopter groups based on their willingness to try new 

things (Rogers, 2003).  

 

Rogers presents the innovation-decision process and argues that the speed at 

which an adopter passes along this process is influenced by the attributes of the 

particular innovation and the propensity of the adopter to accept innovation. 

Adopters will systematically go through five phases in the innovation-decision 

process when determining whether or not to acquire an innovation illustrated in 

Figure 10. 

 

 
Figure 10: Rogers’s theory of diffusion 
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In the knowledge stage, the adopter attempts to be knowledgeable about the 

innovation. At the persuasion stage, sometimes referred to as the 'awareness' 

stage, the adopter is concerned with the perceived characteristics of the 

innovation. At the decision stage, the adopter can either adopt or reject the 

innovation. In the implementation stage, the adopter chooses to proceed with the 

innovation. Lastly, in the confirmation stage, the adopter will confirm that the 

innovation meets expectations (Rogers, 2003). 

 

The theory suggests that the adoption of innovations is influenced by 

characteristics such as relative advantage of the innovation, its compatibility with 

existing norms and values, its complexity or simplicity, trialability, and 

observability of its benefits (Rogers, 2003). The theory also recognises that the 

adoption of innovations is influenced by various factors, such as individual traits, 

social networks, and communication channels (Rogers, 2003).  

 

 
Figure 11: Technology Adoption Lifecycle and the S-Curve 

 

The theory covers the adoption lifecycle, the adoption rate and the diffusion rate 

following an s-curve as shown in Figure 11. The adoption rate is the relative 
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speed at which the members of a social system adopt an innovation (Rogers, 

2003). In contrast, the diffusion rate of an innovation relates to the time it takes 

for an increasingly large number of members of a social system to start using the 

technology (Rogers, 2003). 

 

The theory introduces five adopter categories to address the differences in 

adoption rate and diffusion rates among members of a social system (Rogers, 

2003), namely: 

⒈ The Innovators: These are the early adopters who have a keen interest in 

technical innovation and enjoy the technical aspects of energy systems.  

⒉ The Early Adopters: These individuals are motivated by an interest in 

technical innovation and enjoy the technical aspects of energy systems, 

which drives their adoption of residential rooftop solar PV systems. 

⒊ The Early Majority: These adopters are influenced by the positive 

experiences and recommendations of the early adopters. 

⒋ The Late Majority: These adopters are more sceptical and tend to adopt 

new innovations after the majority have already adopted them. 

⒌ The Laggards: These are the last individuals to adopt an innovation, 

usually due to resistance to change or a lack of awareness and 

understanding. 

 

The DOI theory indicates that the distribution of these categories follows an S-

curve shape of diffusion, indicating a normal distribution curve with half of the 

adopters in the early stages of the lifecycle (Rogers, 2003). Rogers argues that 

individuals who are innovators and early adopters exhibit traits such as having 

had more years of formal education and possessing a deeper understanding of 

the technology. Furthermore, the theory generalises adopters' socioeconomic 

status and innovativeness, indicating that this affects the adopters' technology 

adoption rate. 

 

On the other hand, one argument opposing Rogers' diffusion of innovations 

theory is that it may oversimplify the complex process of technology adoption 
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within a social system(Alipour et al., 2021; Faiers & Neame, 2006). Critics argue 

that the theory's categorisation of individuals into adopter groups based on their 

willingness to try new things overlooks the intricate and multifaceted reasons 

behind innovation adoption (Faiers & Neame, 2006). Additionally, the emphasis 

on characteristics such as relative advantage, compatibility, and observability 

may not fully account for the diverse motivations and barriers that individuals and 

communities face when considering the adoption of new ideas and technologies 

(Mutumbi et al., 2022; Simpson & Clifton, 2017). 

 

Furthermore, some critics contend that the theory does not adequately address 

cultural and contextual factors that can significantly influence the adoption of 

innovations (Simpson & Clifton, 2017). It is argued that the diffusion of 

innovations is not solely determined by individual traits, but also by broader 

societal, economic, and political forces that shape the adoption landscape 

(Mutumbi et al., 2022; Simpson & Clifton, 2017). This criticism suggests that the 

theory's focus on individual and interpersonal factors may neglect the broader 

structural and systemic influences that play a crucial role in the adoption and 

spread of innovations within a social system. 

 

Residential rooftop solar PV systems characteristics includes factors such as the 

perceived relative advantage, cost savings or environmental benefits; the 

compatibility of the technology with homeowners' lifestyles and values; the 

complexity or simplicity of the technology; and the observability, or the visibility of 

the technology to others (Faiers & Neame, 2006). 

 

Overall, Rogers' diffusion of innovations theory provides a comprehensive 

framework for understanding the multifaceted nature of residential rooftop solar 

PV adoption. By examining the interplay of various factors, including individual 

perceptions, social dynamics, and external influences, researchers and 

policymakers can gain a deeper understanding of the complex process of 

innovation adoption in the context of solar energy (Mohandes et al., 2019). 
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2.7 Crossing the Chasm  

Building on Rogers (2003) Diffusion of Innovations theory, Moore (2014) argues 

that there exists gaps between the different adopter groups influencing their 

adoption behaviour and emphasises that a bigger gap exists between the Early 

Adopters and the Early Majority as shown in Figure 12. 

 

 
Figure 12: Technology Adoption Lifecycle adapted from Moore (2014) 

Source: https://thinkinsights.net/strategy/crossing-the-chasm/ 

 

Moore (2014) highlights the chasm as the gap between the Early Adopters and 

the Early Majority. This gap exists mainly because the Early Majority is a 

representation of the start of mainstream adoption made up of mostly pragmatic 

customers. This group of customers is different from the Innovators and Early 

Adopters who are seen to be enthusiasts and visionaries (Moore, 2014; Rogers, 

2003). In order for a product or technological innovation to achieve mainstream 

commercialisation, the chasm needs to be bridged.  

 

The adoption rate of technology may be slow or never occur in the early majority 

if the technology lacks characteristics that appeal to this group (Palm, 2020). The 

early majority and the mainstream market seeks simple, cost-effective technology 

https://thinkinsights.net/strategy/crossing-the-chasm/
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that solve their challenges (Moore, 2014). The rate of adoption of technology 

follows a bell curve which starts slowly with the innovators and early adopters 

then rapidly rises with the early majority , late majority and flattens out towards 

the end of the diffusion process with laggards (Rogers, 2003) however Moore 

(2014) highlights that the diffusion and adoption process does not happen as 

expected.  

 

The mainstream market does not make its adoption decisions based on the 

novelty of the technology rather on the practicality of the technology. Moore 

(2014) suggests that to appeal to the early majority and enter mainstream market, 

a whole product built around the needs of a niche market has to be developed 

and marketed. The whole product has to provide a compelling reason for the 

target customer to invest in the technology, this implies that the technology must 

have recognisable quality, proven reliability of service and fit within a supporting 

infrastructure of products and systems to meet the customer needs holistically 

(Faiers & Neame, 2006; Moore, 2014). 

2.8 Hypothesis 

Given the literature review and research questions provided above, the following 

variables will be analysed in this study: 

(i) Extraneous variables – the adopters’ innovativeness, 

(ii) Independent variable – the adopter’s attitude towards rooftop solar PV 

systems, and  

(iii) The dependent variable – The rate of adoption of the technology 

 

Based on the above variables and literature review, the following hypotheses 

have been formulated: 
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2.8.1 Hypothesis 1 

Rogers argues that the innovators and early adopters tend to have more formal 

years of education and a greater knowledge of the technology. Given the context 

of the study in an affluent estate, the argument can be put forward that the 

adopters are similar in socioeconomic status. 

 

H1: There is no demographic, psychographic, and motivational difference 

between the Early Adopters and the Early Majority for the adoption of solar 

technology. 

 

• Null Hypothesis (H₀): There is a significant demographic, psychographic, 

and motivational difference between the Early Adopters and the Early 

Majority. 

• Alternative Hypothesis (H₁): There are no significant demographic, 

psychographic, and motivational differences between the Early Adopters 

and the Early Majority. 

2.8.2 Hypothesis 2 

While Feed-in tariffs are not nationally regulated in South Africa, they are 

implemented in certain parts of the country. They offer a form of payment for the 

electricity generated by solar PV systems, which can make the investment more 

attractive by ensuring a steady income stream. This financial incentive can lower 

the perceived economic barriers and increase the relative advantage of adopting 

solar PV systems. 

 

H2: Feed-in tariffs significantly motivate the adoption of residential rooftop solar 

PV systems by providing financial incentives that enhance the perceived 

economic benefits and reduce the payback period for homeowners. 

 

• Null Hypothesis (H₀): Feed-in tariffs do not significantly motivate the 

adoption of residential rooftop solar PV systems. 
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• Alternative Hypothesis (H₁): Feed-in tariffs significantly motivate the 

adoption of residential rooftop solar PV systems by providing financial 

incentives that enhance the perceived economic benefits and reduce the 

payback period for homeowners. 

2.8.3 Hypothesis 3 

Residential rooftop solar PV technology has been around for a while, but the rate 

of adoption is influenced by various factors. The acceleration in the adoption rate 

indicates the crossing of the chasm according to Moore’s theory. 

 

H3: A chasm exists between the Early Adopters and the Early Majority. 

 

• Null Hypothesis (H₀): There is no chasm between the Early Adopters and 

the Early Majority. 

• Alternative Hypothesis (H₁): There is a chasm between the Early Adopters 

and the Early Majority. 

2.8.4 Hypothesis 4 

The increase in load shedding is leading residential customers to become 

pragmatic about the residential solar PV technology solutions and bridging the 

chasm between the early adopters and the early majority. While residential solar 

PV systems might have been adopted early on by residential customers who 

were environmentally conscious, technology enthusiasts or innovative, the 

technology is now seen to solve a real and growing problem of lack of electricity 

supply. The early majority are seeking proven technology solutions that will 

address their electricity supply challenges. 

 

H4: Frequent power outages due to loadshedding significantly accelerate the 

adoption of residential rooftop solar PV systems by enhancing the perceived 

relative advantage and compatibility of the technology, thereby facilitating the 

transition from early adopters to the early majority as described by Rogers’ 

Diffusion of Innovations theory and Moore’s Crossing the Chasm theory. 
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• Null Hypothesis (H₀): Frequent power outages due to loadshedding do not 

significantly accelerate the adoption of residential rooftop solar PV 

systems. 

Alternative Hypothesis (H₁): Frequent power outages due to loadshedding 

significantly accelerate the adoption of residential rooftop solar PV systems by 

enhancing the perceived relative advantage and compatibility of the technology, 

thereby facilitating the transition from early adopters to the early majority. 

2.9 Conclusion of Literature Review  

While the government and various actors, including Eskom are working on 

mitigating the electricity supply crisis in the country, the IRP recognises the need 

for increased renewables including residential rooftop solar PV installations. This 

supported by declining costs of residential rooftop solar PV systems, increasing 

electricity tariffs and the high solar potential South Africa has, may drive 

increased residential adoption. 

 

 Rogers’s diffusion of innovations theory provides a systematic process to 

evaluate the factors that can influence the adoption of residential rooftop solar 

PV systems, the theory although criticised for over-simplifying the adoption 

process, it is still the mostly used in this type of studies. Moore’s extension of 

Rogers diffusion of innovation theory incorporates the concept of the chasm that 

exists between the early adopters and the early majority. If this is not mitigated, 

technology may never reach market maturity.  

 

In this study, the hypothesis recognises the potential chasm and the likely bridge 

given the current state of electricity supply to residential households in South 

Africa. 
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Table 1. Consistency table: research questions and hypothesis  

RQ 
# 

Research Question Hyp # Hypothesis 

1 What are the personal 
circumstances, beliefs and 
attitudes that motivate 
towards the adoption of 
residential rooftop solar PV 
systems? 

1 There is no demographic, 

psychographic, and motivational 

difference between the Early 

Adopters and the Early Majority. 

 

2 To what extend does the 

small-scale embedded 

generation (SSEG) buy back 

tariff encourage or deter the 

purchasing of a residential 

rooftop solar PV system? 

 

2 Feed-in tariffs significantly motivate 
the adoption of residential rooftop 
solar PV systems by providing 
financial incentives that enhance the 
perceived economic benefits and 
reduce the payback period for 
homeowners. 

3 Has load shedding led to an 

increase in residential 

rooftop solar PV systems 

adoption? 

 

3 There is a chasm between the Early 
Adopters and the Early Majority. 

  4 Frequent power outages due to 
loadshedding significantly 
accelerate the adoption of 
residential rooftop solar PV systems 
by enhancing the perceived relative 
advantage and compatibility of the 
technology, thereby facilitating the 
transition from early adopters to the 
early majority. 
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CHAPTER 3. RESEARCH METHODOLOGY 

This chapter outlines the research design and explains the relevance of the 

research approach used to answer the research questions. It then discusses data 

collection methods, population and sampling methods, the research instrument, 

and data analysis methods. Finally, the study's limitations, validity, reliability, and 

ethical considerations are discussed.  

3.1 Research approach 

A quantitative research approach was used in this study to investigate the factors 

influencing the adoption of residential rooftop solar PV systems. Quantitative 

research provides a systematic and objective approach to studying the 

relationship between variables, which is essential for understanding the factors 

influencing residential solar PV adoption (Bondio et al., 2018; Schulte et al., 

2022).  

The literature review indicates that several factors, such as demographic 

characteristics, socioeconomic status, environmental attitudes, and perceived 

benefits and barriers, can influence the adoption of residential rooftop solar PV 

systems (Alipour et al., 2020; Menon & Sujatha, 2021; Rai & Beck, 2015; Schulte 

et al., 2022). Concerning Rodgers' theory of innovation diffusion, this allowed the 

researcher to contrast between the adopters in each adopter category, focusing 

on the above factors (Faiers & Neame, 2006; Rogers, 2003; Simpson & Clifton, 

2017).  

The quantitative research approach deployed descriptive statistics and logistic 

regression analysis to analyse the data and to determine the relationship between 

the dependent and independent variables and making predictions or estimations 

based on the relationship (Albert et al., 2012; Jin, 2012; Palmer & O'Connell, 

2009; Wu & Little, 2011). 
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3.2 Research design 

According to Yin (2017), the research design is the logic that links the data to be 

collected and the conclusions to be drawn to the initial questions of the study. 

This study used a descriptive quantitative design involving a questionnaire as the 

single data collection technique (Abutabenjeh & Jaradat, 2018; Žukauskas et al., 

2018).  

 

Descriptive methods are appropriate for describing the characteristics of a 

population or a phenomenon (Schulte et al., 2022), while quantitative research 

methods allow for the systematic collection and analysis of numerical data to 

identify patterns, trends, and relationships between variables (Rai & Beck, 2015).  

 

A descriptive study provides for the current state of a phenomenon to be 

documented and its relationships explored (Austin & Sutton, 2014), which is 

particularly relevant for consumer adoption of emerging technologies like 

residential solar PV systems. 

3.3 Data collection methods 

Quantitative research data is collected through various methods such as 

questionnaires, surveys, and experiments (Ragab & Arisha, 2018).  In this study, 

a self-administered questionnaire in APPENDIX A, was used to collect data from 

a representative sample of residential consumers. The questionnaire captured 

information on factors such as demographic characteristics, environmental 

attitudes, financial considerations, knowledge about solar energy, and intention 

to adopt residential solar PV systems.  

 

The advantages of using a questionnaire include its ability to collect standardized 

data from a large sample size, the relative ease of administration, and the 

potential for quantifiable analysis of the data. Questionnaires also allow for 

anonymity, encouraging more honest responses on sensitive topics such as 
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financial considerations or environmental concerns (Ranganathan & Caduff, 

2023). The downside of a questionnaire includes the potential for low response 

rates and the inability to probe deeper into respondents' motivations and thought 

processes (Murdoch et al., 2014). 

3.4 Population and sample 

The population of this study was based on residents of the gated community of 

Midstream, which comprises of various Estates and Gates. According to the latest 

census data, the gated community has more than 6388 residential households0F

1. 

3.4.1 Population 

All residential households of Midstream Estates with or without Solar PV 

installation formed part of the study. The residential sector within the Midstream 

Estates was chosen as the target population due to the relatively high adoption 

rate of residential solar PV systems within the region, making it a relevant and 

appropriate context for this study. It is estimated that over 1000 residential 

households in Greater Midstream have adopted residential rooftop solar PV 

technology making the area suitable for the study1F

2. Based on Rogers diffusion of 

innovation theory, the innovators and early adopters constitute 16% of the total 

population. The early adopters in this study referred to those who had adopted 

residential rooftop solar PV system, the early majority were participants who had 

not yet installed the residential rooftop solar PV system. 

3.4.2 Sample and sampling method 

The sampling technique for this study was random sampling, specifically self-

selection sampling. Random sampling was appropriate as it provided each 

member of the population with an equal chance of being selected, minimising the 

 

1 https://www.midteam.co.za/template/ArticleDisplay.vm/articleid/7616 
2 https://www.news24.com/fin24/climate_future/solutions/gautengs-midstream-estate-plans-to-avoid-four-load-shedding-
stages-with-r200m-project-20230218  

https://www.news24.com/fin24/climate_future/solutions/gautengs-midstream-estate-plans-to-avoid-four-load-shedding-stages-with-r200m-project-20230218
https://www.news24.com/fin24/climate_future/solutions/gautengs-midstream-estate-plans-to-avoid-four-load-shedding-stages-with-r200m-project-20230218
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risk of bias. In self-selection sampling, the participants do so because of their 

feelings or opinions about the research topic (McEwan, 2020). This was relevant 

as solar PV adoption may be a more salient topic for some residents than others. 

The study aimed to capture a diverse and representative sample of the target 

population, including those who have already adopted solar PV and those who 

have not, to understand the factors influencing residential solar PV adoption. 

 

The disadvantage of this sampling technique is the potential self-selection bias, 

where participants who are more interested in and knowledgeable about solar PV 

may be more likely to respond (Murdoch et al., 2014). Thus, this technique has a 

low likelihood of the sample being representative of the population. 

 

A sample size calculator was used to determine the appropriate number of survey 

respondents based on a 95% confidence level, a 5% margin of error, and an 

estimated response distribution of 50% (Kadam & Bhalerao, 2010). To calculate 

the sample size for a population of 6,388 with a 95% confidence level and a 5% 

margin of error, the following formula was used: 

𝑛𝑛 =
𝑁𝑁 ⋅ 𝑍𝑍2 ⋅ 𝑝𝑝 ⋅ (1 − 𝑝𝑝)

(𝑁𝑁 − 1) ⋅ 𝐸𝐸2 + 𝑍𝑍2 ⋅ 𝑝𝑝 ⋅ (1 − 𝑝𝑝)
 

Where: 

• (n) is the sample size 

• (N) is the population size (6,388) 

• (Z) is the Z-score (1.96 for 95% confidence level) 

• (p) is the estimated proportion of the population (0.5 is often used if 

unknown) 

• (E) is the margin of error (0.05) 

The required sample size was determined to be: 



 
37 

𝑛𝑛 =
6388 ⋅ 1.962 ⋅ 0.5 ⋅ (1 − 0.5)

(6388 − 1) ⋅ 0.052 + 1.962 ⋅ 0.5 ⋅ (1 − 0.5) 

𝑛𝑛 =
6130.84

15.9675 + 0.9604
 

𝑛𝑛 ≈ 362 

 

Given the time constraints to conduct the research and slow response rate, the 

final number of participants was 153 of which 140 were valid. This represented a 

margin of error of 8.19% compared to the 5% above for a 95% confidence level. 

 

Table 2. Household respondents by adopter type 

Households Number to be 
sampled 

Households with rooftop solar PV system installation 
(early adopters) 

99 

Households without rooftop solar PV system 
installation (early majority) 

41 

TOTAL number of respondents 140 

 

Given that the survey was self-selecting, there was a skew towards early 

adopters indicating self-selection bias, where participants who are more 

interested in and knowledgeable about solar PV may be more likely to respond 

(Murdoch et al., 2014). All the results were analysed and insights drawn from 

them regardless of the skew relative to early majority.  

3.5 The research instrument 

This study will utilise questionnaire as a single data collection technique for data 

collection, included in APPENDIX A – Research Instrument. Questionnaires are 
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relatively inexpensive to administer and allow for reach to a large number of 

respondents quickly and efficiently. The structured format ensures that all 

respondents answer the same questions in the same way, allowing for easier 

comparison and analysis (Ranganathan & Caduff, 2023). But due to their closed-

ended questions, they can limit the depth and richness of the data collected 

(Ranganathan & Caduff, 2023). Respondents may not answer truthfully or 

accurately due to social desirability bias or a desire to present themselves in a 

favourable light and collecting a sufficient number of responses can be 

challenging, especially with self-administered questionnaires. (Bush & White, 

1985). 

The questionnaire included questions that cover various aspects related to 

residential rooftop solar PV adoption, such as demographic information (age, 

gender, income), attitudes towards renewable energy, knowledge about solar PV 

systems, perceived benefits and barriers of adoption, and motivations to adopt 

solar PV in the future (Vasseur & Kemp, 2015a).  

Additionally, the questionnaire included questions to measure the level of 

awareness about government incentives or subsidies for solar PV adoption, 

previous experiences with renewable energy technologies, and concerns related 

to the installation and maintenance of solar PV systems (Robinson & Rai, 2015). 

According to Kurdgelashvili et al. (2019) the inclusion of these questions allows 

the researcher to obtain a comprehensive understanding of the factors 

influencing residential rooftop solar PV adoption and identify any patterns or 

correlations between variables. The questionnaire also included questions that 

capture respondents' perceptions of the relative advantages of solar energy 

compared to other alternatives, as well as their beliefs about the affordability and 

environmental benefits of solar PV systems (Bondio et al., 2018).  

Questionnaires should be designed in a way that allows for accurate and reliable 

data collection (Robinson & Rai, 2015). This can be done by ensuring clear and 

concise wording of questions, providing response options that cover a range of 

possible answers, and incorporating appropriate skip patterns or branching logic 

to guide respondents through the survey (Robinson & Rai, 2015). 
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The questionnaire design recognised two sets of respondents, those who have 

already adopted and those who have not adopted the residential rooftop solar PV 

system. The last section on the technical data, installation costs from the 

implementation of the system was only applicable to those who have already 

adopted.  

3.6 Procedure for data collection 

Participants were contacted through the community social media platforms such 

as the closed Facebook groups and neighbourhood WhatsApp groups to 

distribute. The link to the online questionnaire and a brief description was shared 

on these platforms to facilitate data collection from a broader sample of the target 

population. The online format allowed for greater reach and convenience for the 

participants. At the same time, the community-based approach helped to engage 

the specific target audience of residential homeowners in Midstream Estates. 

Upon accessing the online questionnaire, the respondents were presented with 

an introduction and informed consent outlining that their participation was 

voluntary and that they could withdraw at any time. It was also be highlighted that 

the data will be kept strictly confidential and anonymous. The respondents were 

also informed that they could access the summary of the study results by 

contacting the researcher or the supervisor. A regular reminder was sent to the 

groups to encourage participation as these groups tend to be busy with lots of 

information being shared, and the study could be lost. Data was collected over 

eight weeks, as the initial response rate was low. 

3.7 Data analysis and interpretation 

Data obtained from this study was analysed using the Logistic Regression 

Analysis statistical method and descriptive statistics. Regression analysis is a 

statistical analysis method that allows researchers to determine the quantitative 

relationship between variables (Chatterjee & Hadi, 2015). Quantitative research 

methods using regression analysis are commonly used to analyse the 

relationship between variables and make predictions or estimations based on that 

relationship (Albert et al., 2012; Jin, 2012; Palmer & O'Connell, 2009; Wu & Little, 
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2011). Furthermore, regression analysis can be used to control for other variables 

that may influence the relationship between the independent and dependent 

variables. 

 

Regression Analysis was used to examine the relationship between a dependent 

variable and one or more independent variables. In the context of residential 

rooftop solar PV adoption, regression analysis was used to analyse the impact of 

various factors on the likelihood for adoption. The factors included demographic 

variables such as age, income, and education level, as well as attitudinal 

variables such as awareness of government incentives and beliefs about 

affordability and environmental benefits of solar PV systems. Through conducting 

regression analysis, the strength and direction of the relationships between these 

variables  and residential rooftop solar PV adoption can be determined (Vasseur 

& Kemp, 2015b). 

3.8 Limitations of the study 

The study's limitations included using a non-probability sampling approach, which 

may limit the generalisability of the findings to the broader population. The use of 

a closed-question questionnaire limits the solicitation of a respondent’s views; 

therefore, specific insights were probably missed, and some respondents might 

have felt limited or would have liked to express themselves more. 

 

Additionally, the nature of the self-administered questionnaires may lead to 

biases, such as social desirability or recall bias. Social desirability bias is where 

respondents may tend to answer questions in a way that is perceived as more 

socially acceptable or favourable rather than providing their actual opinions or 

behaviours (Grimm, 2010). Recall bias is where respondents may not accurately 

recall or report past events, behaviours, or experiences(Bradburn et al., 1978). 

This can lead to inaccurate data and skewed results. 
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The study was undertaken in an upmarket estate in South Africa, reflecting a 

relatively affluent setting; consequently, the findings may not be generalisable to 

the wider South African population. 

3.9 Validity and reliability 

In quantitative research, the validity and reliability of the data collected are crucial 

for the research findings to be considered robust and applicable to a population 

or a similar context. To ensure validity, the research instrument should be 

carefully designed and pre-tested to measure the intended constructs accurately 

(Ranganathan & Caduff, 2023).  

 

Potential biases in the research should be addressed by employing strategies 

such as randomising question order, including attention checks, and careful 

wording of questions to minimise social desirability bias (Choi & Pak, 2005). 

Additionally, the sampling approach should aim to reach a representative cross-

section of the target population to enhance the generalisability of the findings 

(Sjöström & Holst, 2002). 

 

3.9.1 External validity  

Random sampling allows for greater generalisability by ensuring that each 

member of the population has an equal chance of being selected. This reduces 

the risk of selection bias while enhancing the external validity of the study. The 

study was limited to a set context, an upmarket gated residential estate, this 

reduced its generalisability to the wider population and the ability to replicate the 

study elsewhere may be limited. However, the insights on the factors influencing 

the adoption decision will be useful in wider contexts and may influence policy 

and future research. 
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3.9.2 Internal validity  

Internal validity refers to how well a study can accurately establish a cause-and-

effect relationship between the independent and dependent variables (Zohreh & 

Martin, 2017). It indicates the level of certainty with which one can assert that the 

findings of a study are definitive and unaffected by external influences or 

modifications. 

 

It also refers to the extent to which a questionnaire accurately measures what it 

intends to assess, while acknowledging the inherent constraints associated with 

any study (Ranganathan & Caduff, 2023). The questionnaire in this study was 

based on similar questionnaires found in the literature review of studies 

conducted worldwide. 

3.9.3 Reliability 

Reliability refers to the consistency of results when the study is conducted 

multiple times, even by different researchers (Ranganathan & Caduff, 2023). Any 

variations in the outcomes should be attributed to genuine differences between 

participants rather than issues with how the questions are interpreted or 

answered (Ranganathan & Caduff, 2023). 

Reliability may involve internal consistency evaluations, such as Cronbach's 

alpha and test-retest reliability (Sjöström & Holst, 2002). An important aspect of 

maintaining reliability is ensuring that the collected data remains consistent and 

stable, leading to reproducible results. Cronbach's alpha is frequently used to 

gauge the internal consistency of a survey instrument. This metric was used to 

assess the extent to which the items within a scale or construct are linked, with a 

high Cronbach's alpha value (typically above 0.7) indicating a high degree of 

reliability (Sjöström & Holst, 2002).  
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3.9.4 Objectivity 

Research findings should be objective, without undue influence from the 

researcher's personal biases or preconceptions (Mehra, 2002). Throughout the 

research process, from designing the study to analysing the data and interpreting 

the results, researchers should aim to remain neutral and impartial (Mehra, 2002). 

3.10 Ethical considerations 

Researchers are responsible for ensuring that their research will not infringe on 

the rights and safety of the respondents (Akaranga & Makau, 2016). The study 

followed the ethical guidelines provided by the University of the Witwatersrand. 

Zyphur and Pierides (2017) indicate that stating the limitations of the research 

and placing non-disclosure statements at the beginning of the questionnaire can 

build confidence and trust among the respondents. 

 

While the study did not require the respondents' identification data, demographic 

data such as gender, age, level of education, household income, and purchasing 

behaviour were required. This allowed for understanding of the different adopter 

groups as indicated in literature. 

 

Informed consent was obtained from the respondents before they completed the 

questionnaire. The identity of the respondents is unknown to the researcher and 

remains anonymous. In cases where respondents would like a copy of the 

research results, their request can be sent to the supervisor or the researcher. 

Still, there will be no way of identifying individual questionnaire responses, only 

the aggregate results. 

 

To ensure the security of the research data, a password-protected computer and 

securely logged cloud storage (Google Drive) were used to store the data 

obtained from this research. Additionally, upon completion of the study, consent 
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will be obtained to store the data for future analysis for a period not exceeding 

five years on a secure, password-protected storage. 

3.11 Consistency table 

The consistency table below shows the thread from research questions, 

hypothesis, data collection detail and data analysis method. 
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Table 3. Consistency table: research questions, hypothesis, data collection and data analysis 

RQ 
# 

Research Question  Hyp # Hypothesis Data collection detail Data analysis 
method 

1 What are the personal 
circumstances, beliefs and 
attitudes that motivate 
towards the adoption of 
residential rooftop solar PV 
systems? 

1 There is no demographic, 
psychographic, and motivational 
difference between the Early 
Adopters and the Early Majority. 

Questionnaire 

Part 1: Questions 1-10 

Part 2: Likert statements 1 - 

16 

Part 3: Questions 14 - 17 

Descriptive statistics 
and Regression 
Analysis 

2 To what extend does the 

small scale embedded 

generation (SSEG) buy back 

tariff encourage or deter the 

purchasing of a residential 

rooftop solar PV system? 

 

2 Feed-in tariffs significantly 
motivate the adoption of 
residential rooftop solar PV 
systems by providing financial 
incentives that enhance the 
perceived economic benefits and 
reduce the payback period for 
homeowners. 

Questionnaire:  

Part 2: Q13 

Likert statements 1-7 

Part 3: Q14, Q15, Q17 

Descriptive statistics 
and Regression 
Analysis  
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RQ 
# 

Research Question  Hyp # Hypothesis Data collection detail Data analysis 
method 

3 Has load shedding led to an 

increase in residential 

rooftop solar PV systems 

adoption? 

 

3 There is a chasm between the 
Early Adopters and the Early 
Majority. 

Questionnaire:  

Part 1: Q9 

Part 3: Q14, Q15, Q17 

Descriptive statistics 
and Regression 
Analysis 

  4 Frequent power outages due to 
loadshedding significantly 
accelerate the adoption of 
residential rooftop solar PV 
systems by enhancing the 
perceived relative advantage and 
compatibility of the technology, 
thereby facilitating the transition 
from early adopters to the early 
majority. 

Questionnaire:  

Part 1: Q9 

Part 2: Q13 

Likert statements 1-7 

Part 3: Q14 -  Q21 

Descriptive statistics 
and Regression 
Analysis 
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CHAPTER 4. PRESENTATION OF RESULTS 

4.1 Introduction  

This chapter provides the results from the statistical analysis of the data obtained 

from the completed questionnaire. Descriptive statistics and logistic regression 

data will be presented starting with outlining the demographic statistics, followed 

by presenting results relating to the study hypothesis and finally will summarise 

the results. 

4.2 Final Survey Data  

The online questionnaire had a total of 153 responses and only 145 responses 

were taken as final data. The usable and most complete responses from this final 

set (N = 145), was 140 responses. The statistical tool used for analysis is IBM® 

SPSS Statistics version 30. 

4.3 Demographic profile of respondents 

The participants with residential rooftop solar PV systems installation were higher 

(70.7%) than those without (29.3%) as shown in Figure 13.  

 

Figure 13: Residential rooftop solar PV system installation (N = 140) 
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The participation of females in the study was higher (60.7%) compared to male 

participants (39.3%) as shown in Figure 14 and Table 6. While the demographics 

of the population in this study are unknown, the 2024 Mid-year population 

estimates for South Africa indicate a higher female population (51.0%) compared 

to male population (49.0%) (Statistics South Africa, 2024). 

 

Figure 14: Gender distribution of Participants (N = 140) 

The female participants that had residential rooftop solar PV system installed 

(72.9%) were higher than male participants (67.3%) that had residential rooftop 

solar PV system installed as shown in Figure 15. 

 

Figure 15: Solar Installation by gender (N = 140) 
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The mean age (± standard deviation) of the participants was 46 (±10) years and 

the female mean age (± standard deviation) is 45 (± 9) years, while the male 

mean age (± standard deviation) is 47 (± 11) years. While the mean age by solar 

installation is 46 (± 11) years for those who have solar installation and those 

without is 46 (± 8) years, as shown in Table 4. 

Table 4. Mean age by solar installation 

  Frequency % Mean 
Std. 

Deviation Minimum Maximum 

Age Yes 99 70,71% 45,95 10,58 18 74 
 

No 41 29,29% 45,78 7,76 24 71 

Most participants (82.3%) who had installed solar PV system and those who had 

not installed solar PV system (87.8%), had a university degree as shown in 

Figure 16. 

 

Figure 16: Solar Installation by education status (N = 140) 

The household size for participants who have installed solar PV systems were 

similar for 2 to 4 people in a household with the highest (36.4%) in households 

with 5 or more people. Meanwhile for households without solar PV system 
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installation, the 3 or more people per household were increasingly higher with the 

5 or more people the highest (46.4%) as shown in Figure 17. 

 

Figure 17: Solar Installation by household size (N = 140) 

Figure 18 shows that the employment status for participants with and without 

solar PV system installed were similar with 57.6% and 68.3% respectively in 

fulltime employment and 22.2% and 24.4% respectively self-employed. 
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Figure 18: Solar Installation by employment status (N = 140) 

The monthly household income of R150,000 or more was the highest for both 

those with solar PV systems installed (42.4%) and not installed (31.7%), followed 

by the R100,000 – R149,000 category for installed (22.2%) and not installed 

(29.3%). The R60,000 – R79,000 was the third highest for installed (13.1%) while 

the R80,000 – R99.999 is the third highest for not installed (17.1%). Most of the 

participants monthly household income was R40,000 or more, with those with 

solar PV systems installed at 96.9% and those without at 97.7%, as shown in 

Figure 19. 
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Figure 19: Solar Installation by monthly household income (N = 140) 

In Table 5 below, the green initiatives of the participants highlighting Energy 

saving light bulbs and Gas stove as the top 2 initiatives. Gas timer versus Roof 

insulation for the third but broadly similar beliefs on green initiatives. 

Table 5. Participants Green initiatives 

  Solar PV System Installation 
Green Initiatives Yes No 
Roof insulation 26% 39% 
Energy saving light bulbs (e.g. LED light) 73% 71% 
Automatic light switches 13% 15% 
Geyser blanket 25% 27% 
Solar Geyser 31% 29% 
Geyser timer 51% 32% 
Water saving taps and shower heads 12% 7% 
Gas heating 37% 27% 
Gas stove 61% 71% 
Recycling 44% 34% 
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The full socio-demographic statistics of the sample are provided in Table 6. 

Table 6. Demographic statistics of the sample 

  Frequency (N) Percent (%) 
Gender     
Male 55 39% 
Female 85 61% 
Total 140 100% 
Level of Education     
Martic 10 7% 
Artisan Certificate 1 1% 
Diploma 8 6% 
University degree 26 19% 
Postgraduate degree 92 66% 
Other 3 2% 
Total 140 100% 
Household size     
1 4 3% 
2 20 14% 
3 27 19% 
4 34 24% 
5 or more 55 39% 
Total 140 100% 
Employment Status     
Student 2 1% 
Employed (Full-time) 85 61% 
Employed (Part-time) 6 4% 
Self-employed 32 23% 
Unemployed 4 3% 
Retired 8 6% 
Other (Please specify) 3 2% 
Total 140 100% 
Household Income     
R5,000 - R9,999 1 1% 
R25,000 - R39,999 3 2% 
R40,000 - R59,999 11 8% 
R60,000 - R79,999 17 12% 
R80,000 - R99,999 19 14% 
R100,000 - R149,999 34 24% 
R150,000 or more 55 39% 
Total 140 100% 
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4.4 Logistic Regression Analysis 

The participant's attitude towards the adoption of residential rooftop solar PV 

systems indicated a strong agreement (mean = 1.57) that solar systems as a 

technology can develop in the future, followed by the attitude that solar systems 

add value to their property (mean = 1.65) and solar power is compatible with 

modern living (mean = 1.65). On the disagreement side, solar systems are an 

affordable technology (mean = 3.83), and solar systems require the same amount 

of maintenance as grid power sources (mean = 3.64) as shown in Table 7.  

 

Table 7. Mean score of participants attitudes  

 

The logistic regression on the attitudes had two statistically significant attitudes, 

"there is a low level of feed-in tariffs" with a coefficient (B) of 0.839 (p = 0.005) 

and "Solar systems are an affordable technology" with a coefficient (B) of 0.529 

(p = 0.037) as shown in Table 8. 
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Table 8. Participants attitudes logistics regression  

 

Among the barriers, 66% of participants identified "High initial costs of solar PV 

systems" as a major barrier. In contrast, 31% of participants indicated that "low 

feed-in tariffs" were not a barrier, as shown in Table 9.  

 

Table 9. Participants perceptions of barriers to adoption 

  
Not a 

Barrier 
Minor 
Barrier 

Moderate 
Barrier 

Major 
Barrier 

High initial cost 3% 7% 24% 66% 
Lack of information 20% 31% 32% 17% 
Technical concerns 20% 43% 24% 12% 
Regulatory or permitting 
issues 20% 32% 31% 17% 
Low feed-in tariffs or sell 
back price 31% 24% 28% 17% 

 

Logistic regression on the barriers indicated that only lack of information had a 

statistically significant (p = 0.015) outcome with a coefficient (B) of -0.656, 
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indicating a negative impact of the lack of information on residential rooftop solar 

PV systems to adoption as shown in Table 10. 

 

Table 10. Linear logistic regression of participants perceptions of barriers 
to adoption 

 

 

4.5 Results pertaining to Hypothesis 1 

Hypothesis 1: There is no demographic difference between the Early Adopters 

and the Early Majority. 

Table 11. Participants demographics logistics regression  
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The logistic regression of the participants gender, age, education level, 

household size, occupation and monthly income indicates both positive and 

negative relationships to adoption of rooftop solar PV based on the coefficient (B) 

in Table 11, but none of the factors are statistically significant as their p-values 

(Sig) is greater than 0.05.  

 

In terms of beliefs, Table 5 indicates little differences on the green initiatives 

participants had in place, with Energy saving light bulbs and Gas stove the most 

in place. The logistic regression on the attitudes in Table 8 had two statistically 

significant attitudes, "there is a low level of feed-in tariffs" with a coefficient (B) of 

0.839 (p = 0.005) and "Solar systems are an affordable technology" with a 

coefficient (B) of 0.529 (p = 0.037). 

 

The hypothesis that there is no demographic difference between the Early 

Adopters and the Early Majority is supported on the personal circumstances, 

beliefs and mostly (14/16) on the attitudes. 

 

4.6 Results pertaining to Hypothesis 2 

Hypothesis 2: Feed-in tariffs significantly motivate the adoption of residential 

rooftop solar PV systems by providing financial incentives that enhance the 

perceived economic benefits and reduce the payback period for homeowners. 
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Table 12. Impact of feed-in tariffs on adoption decision-making 

 

Most participants (43.4%) indicated that the tariffs did not affect their decision-

making at all and 18.6% indicated that the tariffs had a minor impact on their 

decision-making, with only 9.7% indicating that the tariffs were a major factor in 

their decision-making as shown in Table 12. 

 

Table 13. Participants attitudes logistics regression 

 

The regression analysis in Table 13 indicated that the low level of feed-in tariffs 

was statistically significant with a coefficient (B) of 0.535, and a p-value (Sig.) of 

0.036, indicating that a low level of feed-in tariffs increased the likelihood of 

adopting rooftop solar PV. The odds ratio of 1.707 suggested that respondents 

perceiving low feed-in tariffs were 70.7% more likely to adopt rooftop solar PV.  
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At the same time, the influence of feed-in tariffs on the decision to install rooftop 

solar PV system were statistically significant with a coefficient (B) of -0.861, and 

a p-value (Sig.) less than 0.001, indicating that favourable feed-in tariffs offered 

by MES decrease the likelihood of adopting rooftop solar PV. The odds ratio of 

0.423 suggested that respondents influenced by favourable MES feed-in tariffs 

were 57.7% less likely to adopt rooftop solar PV. Thus, the hypothesis was not 

supported as both factors point to other factors influencing the adoption other 

than the feed-in tariffs. 

4.7 Results pertaining to Hypothesis 3 

Hypothesis 3: A chasm exists between the Early Adopters and the Early 

Majority. 

The age of residential solar PV installation amongst respondents who had 

installed solar PV systems indicate that the majority (52%) of the installations 

where in the 1 – 3 years between the years 2021 and 2023, while 32% of the 

installations took place in the 3-5 years, which is between 2019 and 2021. South 

Africa experienced the highest levels of loadshedding in the period 2021 to the 

first half of 2024 as shown in Figure 6. The cumulative age of the solar PV 

installation follows an s-curve and can be fitted with a polynomial 3rd order curve 

with an R2 of 0.9931 which is representative as shown in Figure 20. Worth noting 

that in 2024 only 6% of the participants installed solar PV systems coinciding with 

the reduction in loadshedding. 
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Figure 20: Age of Solar PV Installation 

The motivators for adoption across both adopter groups, shown in Table 14, 

indicate that Power Reliability is ranked highest, followed by Economic Benefits, 

followed by Environmental Concerns then Technological interest and lastly Social 

Influence. 

Table 14. Statistics on motivators for adoption 

 n Mean Median Standard deviation 

Environmental Concerns 127 3 3 1.1 

Economic Benefits 127 2.01 2 0.72 

Technological Interest  127 3.72 4 0.78 

Social Influence 127 4.61 5 0.69 

Power Reliability 127 1.66 1 1.16 

The Friedman Test results: 

Chi 2 df p 

298.76 4 <.001 

The results of the Friedman test show that the Chi-square statistic is 298.76 with 

4 degrees of freedom and a p-value of < 0.001. This indicates that there are 

y = -5,1667x3 + 47,214x2 - 100,62x + 59,4
R² = 0,9931
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statistically significant differences in the rankings of the motivators 

(Environmental Concerns, Economic Benefits, Technological Interest, Social 

Influence, and Power Reliability). 

 

The Pairwise comparison (Dunn-Bonferroni test) reveals that most pairwise 

comparisons show significant differences, indicating that respondents rank these 

motivators differently. The only non-significant comparison is between Economic 

Benefits and Power Reliability, suggesting that respondents do not significantly 

differentiate between these two motivators in terms of their importance. 

Table 15. Pairwise comparison of motivators 

 
Test 

statistics 
Standard 

error 
Std. test 
statistics p 

Adj. 
p 

Environmental Concerns 
- Economic Benefits 

0.99 0.2 5 <.001 <.001 

Environmental Concerns 
- Technological Interest 

-0.72 0.2 -3.65 <.001 .001 

Environmental Concerns 
- Social Influence 

-1.61 0.2 -8.1 <.001 <.001 

Environmental Concerns 
- Power Reliability 

1.34 0.2 6.75 <.001 <.001 

Economic Benefits - 
Technological Interest 

-1.72 0.2 -8.65 <.001 <.001 

Economic Benefits - 
Social Influence 

-2.6 0.2 -13.1 <.001 <.001 

Economic Benefits - 
Power Reliability 

0.35 0.2 1.75 .081 .404 

Technological Interest - 
Social Influence 

-0.88 0.2 -4.44 <.001 <.001 

Technological Interest - 
Power Reliability 

2.06 0.2 10.4 <.001 <.001 

Social Influence - Power 
Reliability 

2.94 0.2 14.84 <.001 <.001 

Power Reliability and Economic Benefits are both highly important motivators as 

ranked higher than others, and respondents do not significantly differentiate 

between them (p > 0.05). 
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The power reliability and economic benefits motivators together with the 

installation profile that follows the s-curve adoption profile, support the hypothesis 

that there exists a chasm between the adopters. The increase in adoption is 

driven by either of the motivators or a combination of both among the participants 

and these are statistically significant. 

Table 16. Logistic regression on Power reliability and Economic benefits 

 

The logistic regression analysis of the variables reveals that "Power Reliability" is 

statistically significant with a coefficient (B) of 0.462, and a p-value (Sig.) of 0.005, 

indicating that improved power reliability increases the likelihood of adopting 

rooftop solar PV. However, "Economic Benefits" is not statistically significant, with 

a coefficient (B) of -0.055 and a p-value (Sig.) of 0.848. 

4.8 Results pertaining to Hypothesis 4 

Hypothesis 4: Frequent power outages due to loadshedding significantly 

accelerate the adoption of residential rooftop solar PV systems by enhancing the 

perceived relative advantage and compatibility of the technology, thereby 

facilitating the transition from early adopters to the early majority as described by 

Rogers’ Diffusion of Innovations theory and Moore’s Crossing the Chasm theory. 

 

The influence of loadshedding on the decision to install residential rooftop solar 

PV systems varies between those who have installed and those who have not 

installed. 50.5% of those who have installed indicate that they would not have 

installed if there was no loadshedding, while only 39.5% of those who have not 

installed indicated that they would not consider installing if there is no 

loadshedding as shown in Figure 21. 
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Figure 21: Comparison of loadshedding influence on residential rooftop 
solar PV installation decision 

The logistic regression analysis reveals that "Power Reliability" is a statistically 

significant predictor with a coefficient (B) of 0.469 and a p-value (Sig.) of 0.004. 

The odds ratio (Exp(B)) is 1.6, indicating that improved power reliability increases 

the likelihood of adopting rooftop solar PV by about 60% thus supporting the 

hypothesis as shown in Table 17. 

 

Table 17. Logistic regression on Power reliability as a motivator 
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4.9 Summary of the results 

The chapter presented both the descriptive analysis, logistic regression analysis 

and the interpretation of the results. The results indicate a higher participation 

rate (70.7%) from participants who have installed residential rooftop solar PV 

systems and higher participation (60.7%) by females. The mean age of the 

participants was 46 years, and majority of participants (84.3%) had a university 

degree and were employed full-time (60.71%). The majority (39.2%) of the 

participants lived in a household with 5 or more people and that majority (89.3%) 

had a monthly household income of R60,000 or more. 

 

The participant's attitude towards the adoption of residential rooftop solar PV 

systems indicated a strong agreement (mean = 1.57) that solar systems as a 

technology can develop in the future, followed by the attitude that solar systems 

add value to their property (mean = 1.65). The logistic regression on the attitudes 

had two statistically significant attitudes, "there is a low level of feed-in tariffs" with 

a coefficient (B) of 0.839 (p = 0.005) and "Solar systems are an affordable 

technology" with a coefficient (B) of 0.529 (p = 0.037). 

 

In terms of barriers, "High initial costs of solar PV systems" was identified as a 

major barrier by 66% of the participants and "low feed-in tariffs" was the highest, 

not a barrier at 31%. Logistic regression on the barriers indicated that only lack 

of information had a statistically significant (p = 0.015) outcome with a coefficient 

(B) of -0.656, indicating a negative impact of the lack of information on residential 

rooftop solar PV systems to adoption. 

Logistic regression supported Hypotheses 1, 3, and 4, but not Hypothesis 2. 

However, the small sample size limited hypothesis testing and overall results. 

Findings suggest that adoption is not driven by a single factor but by a more 

complex decision process involving multiple factors. 
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CHAPTER 5. DISCUSSION OF THE RESULTS 

5.1 Introduction  

This chapter provides the discussion on the findings of the study within the 

context of the literature review. The chapter will discuss the demographics of the 

respondents and their adoption profile, then focus on discussions on the 

hypothesis 1 to hypothesis 4 of the study. Lastly, provide a summary the chapter.  

5.2 Demographic profile of respondents 

The majority (70.7%) of the 140 participants had residential rooftop solar PV 

systems installed indicating a bias towards those who have already adopted 

wanting to participate in the study. Self-selection bias is where participants who 

have already adopted the technology are more likely to take part in the study 

compared to non-adopters (Murdoch et al., 2014). 

 

Rogers’ characterisation of adopters indicates that there is no age difference 

between early adopters and early majority (Rogers, 2003). The findings from this 

study were that the mean age was 46 for both those who have installed and those 

who have not installed.  

 

Literature argues that age and gender can affect attitudes towards solar PV 

adoption as older individuals and females may show more reluctance towards 

adopting PV systems due to traditional lifestyle preferences and societal 

expectations (Deng et al., 2024; Wang et al., 2024). While a higher proportion of 

female respondents (72.9%) reported solar PV adoption compared to males 

(67.3%), it is unclear whether this reflects women-led household decisions or 

simply that more women responded to the survey. 
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It is argued that income is a significant predictor of residential PV adoption, with 

higher incomes generally leading to higher adoption rates (Deng et al., 2024). 

Education level can influence adoption, although its impact is less consistent but 

generally, higher education levels are sometimes associated with higher adoption 

rates (Deng et al., 2024).The findings of this study were that the income levels 

for both adopter groups and the education levels had similar profiles 

5.3 Discussion pertaining to Hypothesis 1 

According to Rogers' diffusion of innovations theory, the literature proposes 

general profiles for each adopter category, taking into account their 

socioeconomic characteristics, media usage, and personality variables (Menon 

& Sujatha, 2021; Rogers, 2003).  

Hypothesis 1: There is no demographic difference between the Early Adopters 

and the Early Majority. 

Rogers (2003) argues that the innovators and early adopters tend to have more 

formal years of education and a greater knowledge of the technology. Rogers 

(2003) further provides generalisations regarding socioeconomic characteristics 

such as no difference between the early adopter and early majority in terms of 

age, but early adopters have higher education and income status . 

 

Rogers’ diffusion of innovations theory generalisations regarding socioeconomic 

characteristics of adopters is consistent with findings from existing studies which 

indicated that wealthier, more educated, having larger households or homes and 

younger households are more likely to adopt residential solar PV systems 

(Bondio et al., 2018; Petrovich et al., 2019; Rai & Beck, 2015; Wolske & Stern, 

2018). 

 

However, some critics contend that the theory does not adequately address 

cultural and contextual factors that can significantly influence the adoption of 
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innovations (Simpson & Clifton, 2017). It is argued that the diffusion of 

innovations is not solely determined by individual traits, but also by broader 

societal, economic, and political forces (Mutumbi et al., 2022; Simpson & Clifton, 

2017). As such, the theory's focus on individual and interpersonal factors may 

neglect the broader structural and systemic influences that play a crucial role in 

the adoption and spread of innovations within a social system. 

 

The findings as shown in Table 11 indicate that gender (B = -0.253), occupation 

(B = - 0.248), and monthly household income (B = - 0.153) had a negative 

relationship indicated by the coefficient (B) with the adoption decision, while age 

(B = 0.020), education level (B = 0.211), size of household (B = 0.331) had a 

positive relationship with the adoption decision. However, none of these factors 

were statistically significant (p < 0.05) between the two groups and the conclusion 

being that there was no demographic difference between the two adopter groups. 

Thus, proving the hypothesis and the null hypothesis being rejected. 

 

While these findings supported the hypothesis that there was no demographic 

difference between the early adopters and the early majority, the findings further 

support the argument that categorisation of adopters based on their 

demographics is not an accurate measure of innovativeness as socioeconomic 

factors only partially explained the adoption decision (Petrovich et al., 2019; 

Wolske, 2020). 

 

The findings on the beliefs as presented in Table 5 indicated little differences on 

the green initiatives participants had in place, with Energy saving light bulbs and 

Gas stove as the most initiatives in place. The logistic regression on the attitudes 

in Table 8 had two statistically significant attitudes, "there is a low level of feed-

in tariffs" with a coefficient (B) of 0.839 (p = 0.005) and "Solar systems are an 

affordable technology" with a coefficient (B) of 0.529 (p = 0.037). 



 
68 

The differences in the attitudes pertaining to the feed-in tariffs and the affordability 

of the system could explain financial or economic considerations as a significant 

factor among the participants which is consistent with literature that the economic 

considerations can greatly influence the adoption decision (Deng et al., 2024; 

Petrovich et al., 2019). 

 

The hypothesis that there was no demographic, psychographic, and motivational 

difference between the Early Adopters and the Early Majority was supported by 

the personal circumstances, beliefs and majority of the attitudes (14/16).  

 

5.4 Discussion pertaining to Hypothesis 2 

Through Small-Scale Embedded Generation schemes, consumers are offered an 

opportunity to sell back excess electricity produced in their residential rooftop 

solar PV systems (O’Shaughnessy et al., 2021). Typically, feed-in tariffs are set 

for electricity sold which allows for shorter payback periods and may offset the 

high initial installation costs by offering savings over time (Dong et al., 2023; 

Samoita et al., 2020). 

 

Hypothesis 2: Feed-in tariffs significantly motivate the adoption of residential 

rooftop solar PV systems by providing financial incentives that enhance the 

perceived economic benefits and reduce the payback period for homeowners. 

 

Feed-in tariffs as motivators for residential rooftop solar PV adoption has been 

investigated in prior studies, which found a positive impact of these financial 

incentives on the diffusion of solar technology (Crago & Koegler, 2018; Petrovich 

et al., 2019). But they are not always the main driver (Curtius et al., 2018; 

Petrovich et al., 2019). Factors such as environmental concerns, social norms, 

and awareness also play a significant role in the adoption decision (Islam, 2014). 
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The findings were that 43.4% of the participants indicated that the tariffs did not 

affect their adoption decision at all and 18.6% indicated that the tariffs had a minor 

impact on their decision-making as shown in Table 12 .  

 

In Table 13, the findings indicated that the low level of feed-in tariffs were 

statistically significant with a coefficient (B) of 0.535, and a p-value of 0.036, 

indicating that a low level of feed-in tariffs increased the likelihood of adopting 

rooftop solar PV. While the influence of feed-in tariffs on the decision to install 

rooftop solar PV system were statistically significant with a coefficient (B) of -

0.861, and a p-value less than 0.001, indicating that favourable feed-in tariffs 

offered by MES decreased the likelihood of adopting rooftop solar PV. The 

findings indicate that the feed-in tariffs were not the significant driver for adoption. 

 

As Rogers outlined, other factors such as compatibility, complexity, observability, 

and trialability are also important in the context of solar PV adoption (Menon & 

Sujatha, 2021). The findings indicate that the role of SSEG policy instruments, 

including feed-in tariffs, needs to be examined in conjunction with these other key 

determinants as per literature (Dong et al., 2023; Samoita et al., 2020).  

 

Thus, the hypothesis is not supported as the findings point to other factors 

influencing the adoption other than the feed-in tariffs. The hypothesis is not 

proved, and the null hypothesis is accepted. 

5.5 Discussion pertaining to Hypothesis 3 

Moore (2014) argues that in Rogers (2003) Diffusion of Innovations theory, exists 

gaps between the different adopter groups influencing their adoption behaviour 

and emphasises that a bigger gap exists between the Early Adopters and the 

Early Majority which he defines as the chasm. 
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Hypothesis 3: A chasm exists between the Early Adopters and the Early 

Majority. 

It is argued that the adoption rate of technology may be slow or never occur in 

the early majority if the technology lacks characteristics that appeal to this adopter 

group (Palm, 2020). The early majority seeks simple, cost-effective technology 

that solves their challenges (Moore, 2014).  

 

The findings on the motivators for adoption indicate that power reliability is ranked 

highest (mean = 1.66), followed by Economic benefits (mean = 2.01), then 

Environmental concerns (mean = 3.00), followed by Technological interests 

(mean = 3.72) and lastly, Social influence (mean = 4.61) as shown in Table 14.  

 

It was further established through a Friedman test that there were statistical 

differences in the ranking of the motivators. While the Pairwise comparison 

(Dunn-Bonferroni test) indicated that the comparisons between the motivators 

had significant differences except for the non-significant comparison between 

power reliability and economic benefits as shown in Table 15. Power Reliability 

and Economic Benefits were both highly important motivators which ranked 

higher than other factors, and respondents did not significantly differentiate 

between them (p > 0.05). 

 

The logistic regression analysis of the variables revealed that "Power Reliability" 

was statistically significant with a coefficient (B) of 0.462, and a p-value of 0.005, 

indicating that improved power reliability as a factor increased the likelihood of 

adopting rooftop solar PV. However, "Economic Benefits" were not statistically 

significant, with a coefficient (B) of -0.055 and a p-value (Sig.) of 0.848. 
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The whole product has to provide a compelling reason for the target customer to 

invest in the technology, this implies that the technology must have recognisable 

quality, proven reliability of service and fit within a supporting infrastructure of 

products and systems to meet the customer needs holistically (Faiers & Neame, 

2006; Moore, 2014). 

 

It is argued that crossing the chasm requires addressing a diverse set of factors 

beyond just financial incentives such as diffusion of information, social influences, 

and infrastructure reliability (Bondio et al., 2018; Islam, 2014; Karakaya et al., 

2015; Petrovich et al., 2019). At the same time, relative advantage, reliability, 

compatibility, trialability of residential rooftop solar PV systems against power 

reliability can assist in bridging the chasm (Islam, 2014; Petrovich et al., 2019; 

Simpson & Clifton, 2017).  

 

The installation age profile in Figure 20 together with the findings on the power 

reliability, indicated that a chasm exists and was bridged by the technology as it 

offered proven reliability of service and fit within a supporting infrastructure of 

products and systems to meet the customer needs holistically (Faiers & Neame, 

2006; Moore, 2014). 

 

The hypothesis that there exists a chasm is supported by the findings and the 

null hypothesis is thus rejected. 

 

5.6 Discussion pertaining to Hypothesis 4 

South Africa’s households have been dealing with frequent instances of load-

shedding, due to the demand for electricity exceeding supply (Inglesi-Lotz, 2023). 

According to Eskom, failure to implement loadshedding could lead to national grid 

instability (Inglesi-Lotz, 2023). 
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Hypothesis 4: Frequent power outages due to loadshedding significantly 

accelerate the adoption of residential rooftop solar PV systems by enhancing the 

perceived relative advantage and compatibility of the technology, thereby 

facilitating the transition from early adopters to the early majority as described by 

Rogers’ Diffusion of Innovations theory and Moore’s Crossing the Chasm theory. 

 

According to Rogers' diffusion of innovations theory, relative advantage, 

reliability, compatibility, and trialability are important characteristics that influence 

the rate of adoption of new technologies such as residential rooftop solar PV 

systems (Rogers, 2003). When adopters see a clear relative advantage, in terms 

of cost savings, energy security, or environmental benefits, over their current 

energy source, they are more likely to adopt the new technology (Karakaya et al., 

2015; Wolske, 2020).  

 

Literature argues against this and shows that the "early majority" can be 

persuaded to adopt solar PV systems through appropriate marketing and 

educational campaigns that address their concerns about the technology's 

financial and aesthetic characteristics (Menon & Sujatha, 2021; Wolske, 2020). 

 

The findings from this study found that 50.6% of those who have installed 

residential rooftop solar PV systems indicated that they would not have installed 

the systems if there was no loadshedding. In contrast only 39.5% of those who 

have not installed the systems indicated that they would not consider installing 

the residential rooftop solar PV systems if there was no loadshedding.  

 

The findings suggest that both adopter categories recognise the relative 

advantage of installing the system. The majority of those who have installed 

recognise the relative advantage of providing energy security, while the majority 

of those who have not installed recognise other advantages of installing the 
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system other than energy security alone. It is argued that households with lower 

reliability of the grid power supply are more inclined to adopt solar PV to ensure 

energy security and increased resilience (Navidi et al., 2023; O’Shaughnessy et 

al., 2021). 

 

The logistic regression analysis of the variables revealed that "Power Reliability" 

was statistically significant with a coefficient (B) of 0.469, and a p-value of 0.004, 

indicating that improved power reliability as a factor increased the likelihood of 

adopting rooftop solar PV as shown in table, thus supporting the hypothesis that 

frequent power outages due to loadshedding significantly accelerate the adoption 

of residential rooftop solar PV systems by enhancing the perceived relative 

advantage and compatibility of the technology. The hypothesis t is supported by 

the findings and the null hypothesis is thus rejected. 

 

5.7 Conclusion 

The findings on the gender of participants were found to be inconsistent with 

literature review on females being less likely to adopt solar PV systems. However, 

the findings were consistent on the age of the early adopters and early majority 

being the same. In terms of education status and income levels, the findings were 

inconsistent with literature as they indicated similar levels. 

Hypothesis 1 was largely supported by the findings of this study that there was 

no demographic difference between the early adopters and early majority having 

assessed personal circumstances (age, gender, education level, household size, 

occupation and household monthly income), beliefs and attitudes towards solar 

PV.  

 

Hypothesis 2 was not supported by the findings of this study as the effect of feed-

in tariffs were expected to have a positive impact on adoption decision in line with 
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literature. Thus, the hypothesis was not supported as the findings point to other 

factors influencing the adoption other than the feed-in tariffs. 

 

Hypothesis 3 was supported by the findings based on the installation age profile 

and the findings on the power reliability. Solar PV technology bridged the chasm 

as it offered proven reliability of service and fitted within adopters’ infrastructure. 

The hypothesis that there exists a chasm is supported by the findings. 

 

Hypothesis 4 was supported by the findings that both adopter categories 

recognise the relative advantage of installing the system. Those who have 

installed recognise the relative advantage of providing energy security, while 

those who have not installed recognised other advantages of installing the system 

other than energy security alone.  

5.8 Comparison of literature review and own findings 

Table 18. Comparison of literature review and findings 

RQ 
# 

Research Question  Hyp 
# 

Hypothesis Findings from own 
study 

1 What are the 
personal 
circumstances, 
beliefs and 
attitudes that 
motivate towards 
the adoption of 
residential rooftop 
solar PV systems? 

1 There is no 
demographic, 
psychographic, and 
motivational 
difference between 
the Early Adopters 
and the Early 
Majority. 

There are no 
demographic, 
psychographic, and 
motivational 
differences, and no 
significant differences 
in beliefs and most 
attitudes except for 
economic 
considerations (feed-in 
tariffs and high initial 
costs of the system. 
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RQ 
# 

Research Question  Hyp 
# 

Hypothesis Findings from own 
study 

2 To what extend 

does the small 

scale embedded 

generation (SSEG) 

buy back tariff 

encourage or deter 

the purchasing of a 

residential rooftop 

solar PV system? 

2 Feed-in tariffs 
significantly 
motivate the 
adoption of 
residential rooftop 
solar PV systems by 
providing financial 
incentives that 
enhance the 
perceived economic 
benefits and reduce 
the payback period 
for homeowners. 

Feed-in tariffs have 
little motivation on the 
adoption instead other 
factors are more 
important to the 
decision making. 

3 Has load shedding 

led to an increase 

in residential 

rooftop solar PV 

systems adoption? 

3 There is a chasm 
between the Early 
Adopters and the 
Early Majority. 

A chasm exists 
between the early 
adopters and the early 
majority 

  4 Frequent power 
outages due to 
loadshedding 
significantly 
accelerate the 
adoption of 
residential rooftop 
solar PV systems by 
enhancing the 
perceived relative 
advantage and 
compatibility of the 
technology, thereby 
facilitating the 
transition from early 
adopters to the early 
majority. 

Power reliability is a 
significant motivator 
and improved power 
reliability increases the 
likelihood of adopting 
rooftop solar PV 
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CHAPTER 6. CONCLUSIONS & RECOMMENDATIONS 

6.1 Introduction  

This study examined the factors influencing households’ adoption of rooftop solar 

PV systems in an upmarket residential estate in Gauteng, South Africa, using 

Rogers’ Diffusion of Innovation theory and Moore’s technology adoption life cycle 

as the guiding framework. The research problem was motivated by South Africa’s 

electricity challenges, including rising tariffs, load shedding, and the 

environmental impact of coal-based generation. While rooftop solar PV is 

increasingly adopted in higher-income households, there is limited evidence on 

the intrinsic and extrinsic factors that shape these decisions in the local context. 

 

To address this gap, a quantitative descriptive design was employed, utilising a 

self-administered questionnaire distributed to residents of Midstream Estates. 

Descriptive statistics and logistic regression were used to test the relationship 

between adoption decisions and demographic, financial, attitudinal, and 

contextual factors. The study provides policymakers, municipalities, financial 

institutions, and solar providers with valuable insights into the drivers of 

residential adoption, enabling them to develop targeted strategies. This chapter 

presents the conclusions, recommendations, and areas for further research. 

6.2 Conclusions regarding research question 1 

Findings on Research Question 1: What are the personal circumstances, beliefs 

and attitudes that motivate towards the adoption of residential rooftop solar PV 

systems? 

The study confirmed that the personal circumstances in terms of age, gender, 

education level, household size, occupation and household monthly income were 

not different between participants who had adopted rooftop solar PV systems and 

those who had not. Thus, the personal circumstances had no impact on the 

adoption of residential rooftop solar PV systems. 
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The beliefs of the participants as measured by the green initiatives they had in 

place highlighted a similar trend between those who had adopted residential 

rooftop solar PV systems and those who had not. While there were differences, 

they were not scientifically significant and had no impact on the adoption of 

residential rooftop solar PV systems.  

The attitudes towards residential rooftop solar PV systems were the same for 14 

of the 16 attitudes tested and the significant difference was on "there is a low 

level of feed-in tariffs" and "Solar systems are an affordable technology". The 

differences explain economic considerations which had an impact on the 

adoption of residential rooftop solar PV systems. 

 

6.3 Conclusions regarding research question 2 

Findings on Research Question 2: To what extend does the small-scale 

embedded generation (SSEG) buy back tariff encourage or deter the purchasing 

of a residential rooftop solar PV system? 

The study found that participants, regardless of whether they had installed rooftop 

solar PV systems, generally perceived the level of feed-in tariffs offered by MES 

as being too low to influence their adoption decisions significantly. Statistical 

analysis confirmed a significant relationship between feed-in tariffs and adoption 

decisions; however, the relationship was negative, suggesting that the tariffs, in 

their current form, reduce the likelihood of adoption. 

 

The negative relationship does not imply that higher tariffs would discourage 

adoption. Instead, it indicates that the current tariffs are too low to serve as an 

incentive. Suggesting that participants prioritised other factors (such as energy 

security, loadshedding, and long-term cost savings) over the tariff when deciding 

whether to adopt rooftop solar PV. Therefore, the SSEG buy-back tariff, at its 

present low level, neither encourages nor significantly deters residential rooftop 

solar PV adoption. 
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6.4 Conclusions regarding research question 3 

Findings on Research Question 3: Has load shedding led to an increase in 

residential rooftop solar PV systems adoption? 

The results of the study indicated an increase in adoption during the period of 

increased unreliable power supply from the grid. Furthermore, the results of the 

study indicated power reliability ranked as the highest motivator for adoption. 

However, amongst the participants who had adopted and not adopted, power 

reliability and economic benefits had a non-significant comparison. This indicates 

that some participants consider both as important in their decision-making. It was 

further established through the results statistically that improved power reliability 

increased the likelihood of adoption for rooftop solar PV. 

 

6.5 Limitations of Hypothesis Testing 

Although a sample size of 362 respondents was calculated as necessary to 

achieve a 95% confidence level and a 5% margin of error, only 153 responses 

were obtained, of which 140 were valid. This resulted in a margin of error of 

8.19%, which is higher than the desired 5%, thereby reducing the statistical power 

of the hypothesis testing. Consequently, the findings cannot be regarded as 

conclusive or generalisable to the entire Midstream Estate population. 

 

The descriptive statistics provided valuable insights into emerging patterns and 

potential relationships; however, they must be interpreted as exploratory rather 

than definitive. Further research with a larger and more representative sample is 

necessary to validate these trends and to provide more substantial evidence for 

the hypotheses tested in this study. 
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Table 19. Consistency table: research questions, conclusions and contribution to knowledge 

RQ 
# 

State Research Question 
or Objective 

State literature-based 
proposition or hypothesis 

State conclusion or 
answer based on own 
research 

Highlight key differences between 
your initial propositions / hypotheses 
and your findings – this is your 
contribution to knowledge 

1 What are the personal 
circumstances, beliefs 
and attitudes that 
motivate towards the 
adoption of residential 
rooftop solar PV 
systems? 

There is no demographic, 
psychographic, and 
motivational difference 
between the Early Adopters 
and the Early Majority. 

There personal 
circumstances and beliefs 
are the same for those who 
have adopted and those 
who have not. However, the 
attitudes differ on high initial 
costs of solar PV systems 
and low feed-in tariffs. 

Attitude towards the economic 
considerations is different between those 
who have adopted and those who have 
not. 

2 To what extend does the 

small-scale embedded 

generation (SSEG) buy 

back tariff encourage or 

deter the purchasing of a 

residential rooftop solar 

PV system? 

Feed-in tariffs significantly 
motivate the adoption of 
residential rooftop solar PV 
systems by providing 
financial incentives that 
enhance the perceived 
economic benefits and 
reduce the payback period 
for homeowners. 

Feed-in tariffs have little 
motivation on the 
adoption instead other 
factors are more 
important to the decision 
making 

Other factors were more important in the 
adoption decision-making process other 
than existence of the feed-in tariffs nor 
the level of the feed-in tariffs. 
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RQ 
# 

State Research Question 
or Objective 

State literature-based 
proposition or hypothesis 

State conclusion or 
answer based on own 
research 

Highlight key differences between 
your initial propositions / hypotheses 
and your findings – this is your 
contribution to knowledge 

3 Has load shedding led to 

an increase in residential 

rooftop solar PV systems 

adoption? 

There is a chasm between 
the Early Adopters and the 
Early Majority. 

A chasm exists between 
the early adopters and 
the early majority 

The results confirm that a chasm exists 
and has resulted in increased adoption. 

  Frequent power outages 
due to loadshedding 
significantly accelerate the 
adoption of residential 
rooftop solar PV systems by 
enhancing the perceived 
relative advantage and 
compatibility of the 
technology, thereby 
facilitating the transition 
from early adopters to the 
early majority. 

Power reliability is a 
significant motivator and 
improved power reliability 
increases the likelihood 
of adopting rooftop solar 
PV 

The effect of higher loadshedding has 
been an increase in adoption during the 
same period as the relative advantage of 
solar PV systems for reliable power 
supply increases. Indicating a positive 
relationship between power reliability and 
adoption decision. 
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6.6 Recommendations 

The study provides further insights to policy makers, municipalities, researchers, 

financial institutions, and solar PV service providers on the influence 

demographics, beliefs, attitudes and external factors such as feed-in tariffs and 

impact of loadshedding on adoption of residential rooftop solar PV systems. 

The findings of the study highlight that personal circumstances have minimal 

impact on the adoption decision making process while highlighting low levels of 

beliefs in green initiatives. The participants attitudes indicate that economic 

concerns of the systems need to be addressed. 

It is recommended that policy makers, municipalities and solar PV service 

providers increase awareness of energy savings to improve economic benefits 

and evaluate feed-in tariff structures and the associated SSEG policies. Together 

with financial institutions, seek to develop financial schemes that will improve 

adoption for its overall benefits not only because of current unreliable power 

supply. 

6.7 Suggestions for further research 

Further evaluation of the economic considerations and power reliability is 

required with a larger sample size to understand the effect of size. Additionally, a 

mixed-method study that will allow the researcher to probe deeper. 

The study was confined to a similar LSM and provides insights on adoption but a 

similar study across different LSM groups will further improve insights into the 

adoption decision-making.  

Given the complex decision-making process for adoption, additional research on 

other factors such as social influence, psychological factors, technical and 

contextual conditions can be carried out. 
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APPENDIX A – Research Instrument 

Introduction 
Thank you for agreeing to participate in this study and taking your time to complete this 
questionnaire which should take about 10 minutes of your time. I am a Masters in 
Management in Energy Leadership student at the University of the Witwatersrand (Wits 
Business School) and this research project is part of the requirements for successful 
completion of the programme. 
 
The study aims to evaluate factors influencing households' purchase of rooftop solar 
photovoltaics in an upmarket secure residential estate in Gauteng province, South 
Africa. The results of this research project will be published by Wits Business School 
(WBS). 
 
Informed Consent 
Your participation in this survey is voluntary and you may withdraw at any time. By 
completing the survey, you indicate that you voluntarily participate in this research. All 
data collected during this research will be kept strictly confidential and participants will 
remain anonymous. Any contact details obtained during this study will be kept 
confidential and not solicited to anyone. You may seek clarification or access to a 
summary of the results by requesting them from me or my research supervisor on the 
details provided below.  
 
Researcher: Lucky Mogashana 
Email: 2391688@students.wits.ac.za 
 
Supervisor: Prof. Lwazi Ngubevane 
Email: lwazi.ngubevana@wits.ac.za 
 
By clicking the button below, you acknowledge: 

• Your participation in the study is voluntary. 
• You are 18 years of age or older. 
• You are aware that you may choose to terminate your participation at any time 

for any reason. 
 

o I consent, begin the study  

o I do not consent, I do not wish to participate 

 

Skip To: End of Survey If QID172807553 = I do not consent, I do not wish to participate 
 
End of Block: Informed Consent  

mailto:2391688@students.wits.ac.za
mailto:lwazi.ngubevana@wits.ac.za
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Start of Block: Solar Adoption 
 
Q1 Do you have a rooftop solar photovoltaic system installed in your home? 

o Yes  

o No  

 
 
1. Display This Question: 

2. If Do you have a rooftop solar photovoltaic system installed in your home? = No 

 
Q2 Which option best describes why you have not installed solar PV system in your 
home? 

o I have never thought about it  

o I am thinking about it  

o I thought about it and decided against it  

 

End of Block: Solar Adoption  
Start of Block: PART 1: Demographics 
 
Q1 What is your gender? 

o Male  

o Female  
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Q2 In what year were you born? 
 

  

Please select the year in which you were 
born  ▼ 1900 ... 2049 

 
 
 
 
Q3 What is the highest level of education you have completed?  

o Primary School  

o Martic  

o Artisan Certificate  

o Diploma  

o University degree  

o Postgraduate degree  

o Other  
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Q4 How many people live in your household? 

o 1  

o 2  

o 3  

o 4  

o 5 or more  

 
 

 
 
Q5 What is your occupation? 

o Student  

o Employed (Full-time)  

o Employed (Part-time)  

o Self-employed  

o Unemployed  

o Retired  

o Other (Please specify)  

 
 
3. Display This Question: 

4. If What is your occupation? = Other (Please specify) 
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Q5a Please specify the occupation _________________________________________ 
 
Q6 Please indicate the category which best describes your monthly household 
income? 

o R5,000 - R9,999  

o R10,000 - R24,999  

o R25,000 - R39,999  

o R40,000 - R59,999  

o R60,000 - R79,999  

o R80,000 - R99,999  

o R100,000 - R149,999  

o R150,000 or more  

Q7 Does your house have any of the following: (you can select more than one option) 

▢ Roof insulation  

▢ Energy saving light bulbs (e.g. LED light)  

▢ Automatic light switches  

▢ Geyser blanket  

▢ Solar Geyser  

▢ Geyser timer  
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▢ Water saving taps and shower heads  

▢ Gas heating  

▢ Gas stove  

▢ Recycling  

 
 
5. Display This Question: 

6. If Do you have a rooftop solar photovoltaic system installed in your home? = Yes 
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Q8 Before you installed your solar system, what did your house already have in place: 
(you can select more than one option) 

▢ Roof insulation  

▢ Energy saving light bulbs (e.g. LED light)  

▢ Automatic light switches  

▢ Geyser blanket  

▢ Solar Geyser  

▢ Geyser timer  

▢ Water saving taps and shower heads  

▢ Gas heating  

▢ Gas stove  

▢ Recycling  

7. Display This Question: 

8. If Do you have a rooftop solar photovoltaic system installed in your home? = No 
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Q9 In the last 3 years, on average, how often did you experience power cuts / 
loadshedding? 

o At least once a week  

o At least every two weeks  

o At least once a month  

o At least every three months  

o At least once a year  

o Never  

 
 
9. Display This Question: 

10. If Do you have a rooftop solar photovoltaic system installed in your home? = No 

 
Q10 Does your house have any of the following? (You can select more than one 
option) 

o A generator  

o Battery back-up  

o Uninterrupted power supply (UPS)  

 

End of Block: PART 1: Demographics  
Start of Block: PART 2: Using rooftop solar power in your home 
 
Q13 Below are a number of statements that could describe rooftop solar energy use in 
the home. 
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For each statement, please click on the checkbox that best describes your feelings 
towards the statement. 
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 Strongly 
agree Agree 

Neither 
agree nor 
disagree 

Disagree Strongly 
disagree 

It takes a 
long period 

to recoup the 
financial 

investment 
(long 

payback 
period)  

o  o  o  o  o  

There is a 
low level of 

feed-in tariffs 
for the 

investment  

o  o  o  o  o  

Solar 
systems help 

to reduce 
pollution in 

the 
environment  

o  o  o  o  o  

Solar 
systems 
generate 
savings  

o  o  o  o  o  

Solar 
systems 

require the 
same 

amount of 
maintenance 

as grid-
power source 

("Eskom")  

o  o  o  o  o  

Solar 
systems are 
intrusive and 

affect the 
aesthetics of 
your home  

o  o  o  o  o  

Solar 
systems are 

value for 
money  

o  o  o  o  o  



 
101 

Solar 
systems are 
an affordable 
technology  

o  o  o  o  o  
Solar 

provides a 
reliable 

source of 
power  

o  o  o  o  o  

Solar could 
develop in 
the future  

o  o  o  o  o  

Solar 
systems add 

value to a 
property  

o  o  o  o  o  
Solar 

systems 
reduce 
carbon 

emissions  

o  o  o  o  o  

Solar 
systems 
provide a 

visual 
statement of 

beliefs  

o  o  o  o  o  

Solar 
systems are 

easy to 
install  

o  o  o  o  o  
Solar 

systems are 
a safe form 

of power 
generation  

o  o  o  o  o  

Solar power 
is compatible 
with modern 

living  

o  o  o  o  o  

End of Block: PART 2: Using rooftop solar power in your home  
Start of Block: Adoption Behaviour 
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Q14 Please rank the following potential motivators in order of importance for your 
decision to adopt a residential rooftop solar PV system, with 1 being the most important 
and 5 being the least important: 

▢ ______ Environmental Concerns (e.g. reducing carbon footprint, supporting 

renewable energy) 

▢ ______ Economic Benefits (e.g. savings on electricity bills, feed-in tariffs, 

payback period) 

▢ ______ Technological Interest (e.g. enthusiasm for new technology, interest in 

solar energy) 

▢ ______ Social Influence (e.g. neighbors or friends adopting solar PV, positive 

reviews and testimonials) 

▢ ______ Power Reliability (e.g. mitigating the impact of frequent power outages) 

 
Q15 Do you regard yourself as Pro-solar? 

o Actively  

o If asked  

o Neutral  

o Not at all  
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Q16 How well do you feel informed about the benefits and workings of solar PV 
systems? 

o Not well at all  

o Slightly well  

o Moderately well  

o Very well  

o Extremely well  

 
 
 
Q17 What do you perceive as the main barriers to adopting solar PV systems? 

 Not a Barrier Minor Barrier Moderate 
Barrier Major Barrier 

High initial cost  o  o  o  o  

Lack of 
information  

o  o  o  o  

Technical 
concerns  

o  o  o  o  

Regulatory or 
permitting 

issues  
o  o  o  o  

 
 
 
11. Display This Question: 

12. If Do you have a rooftop solar photovoltaic system installed in your home? = Yes 
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Q18 What is the capacity of your solar PV system (in kW)? 

________________________________________________________________ 
 
 
13. Display This Question: 

14. If Do you have a rooftop solar photovoltaic system installed in your home? = Yes 

 
Q19 Do you have battery storage installed with your solar PV system? 

o No  

o Yes  

 
 
15. Display This Question: 

16. If Do you have a rooftop solar photovoltaic system installed in your home? = Yes 

 
Q20 How long have you had your solar PV system installed? 

o Less than 1 year  

o 1-3 years  

o 3-5 years  

o More than 5 years  

 
 
17. Display This Question: 

18. If Do you have a rooftop solar photovoltaic system installed in your home? = Yes 
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Q21 What was the approximate cost of your solar PV system? 

o Less than 25,000  

o 25,000 - 75,000  

o 75,000 - 150,00  

o 150,000 - 300,000  

o More than 300,000  

 

End of Block: Adoption Behaviour  
 
End of Survey 
We thank you for your time spent taking this survey. 
 
Your response has been recorded. 
 


	SUMMARY
	DECLARATION
	DEDICATION
	ACKNOWLEDGEMENTS
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF ACRONYMS and ABBREVIATIONS
	CHAPTER 1. INTRODUCTION
	1.1 Purpose of the study
	1.2 Context of the study
	1.3 Research problem
	1.4 Research questions
	1.5 Significance of the study
	1.6 Delimitations of the study
	1.7 Definition of terms
	1.8 Assumptions

	CHAPTER 2. LITERATURE REVIEW
	2.1 Introduction
	2.2 Electricity Supply in South Africa
	2.2.1 Residential electricity supply
	2.2.2 Electricity pricing
	2.2.3 Impacts of loadshedding

	2.3 South Africa's solar potential
	2.4 Residential Rooftop Solar Systems
	2.5 Small Scale Embedded Generation and Feed-In Tariffs
	2.6 The Technology Adoption Theory
	2.6.1 Rodger's Diffusion of Innovation theory (DOI)

	2.7 Crossing the Chasm
	2.8 Hypothesis
	2.8.1 Hypothesis 1
	2.8.2 Hypothesis 2
	2.8.3 Hypothesis 3
	2.8.4 Hypothesis 4

	2.9 Conclusion of Literature Review

	CHAPTER 3. RESEARCH METHODOLOGY
	3.1 Research approach
	3.2 Research design
	3.3 Data collection methods
	3.4 Population and sample
	3.4.1 Population
	3.4.2 Sample and sampling method

	3.5 The research instrument
	3.6 Procedure for data collection
	3.7 Data analysis and interpretation
	3.8 Limitations of the study
	3.9 Validity and reliability
	3.9.1 External validity
	3.9.2 Internal validity
	3.9.3 Reliability
	3.9.4 Objectivity

	3.10 Ethical considerations
	3.11 Consistency table

	CHAPTER 4. PRESENTATION OF RESULTS
	4.1 Introduction
	4.2 Final Survey Data
	4.3 Demographic profile of respondents
	4.4 Logistic Regression Analysis
	4.5 Results pertaining to Hypothesis 1
	4.6 Results pertaining to Hypothesis 2
	4.7 Results pertaining to Hypothesis 3
	4.8 Results pertaining to Hypothesis 4
	4.9 Summary of the results

	CHAPTER 5. DISCUSSION OF THE RESULTS
	5.1 Introduction
	5.2 Demographic profile of respondents
	5.3 Discussion pertaining to Hypothesis 1
	5.4 Discussion pertaining to Hypothesis 2
	5.5 Discussion pertaining to Hypothesis 3
	5.6 Discussion pertaining to Hypothesis 4
	5.7 Conclusion
	5.8 Comparison of literature review and own findings

	CHAPTER 6. CONCLUSIONS & RECOMMENDATIONS
	6.1 Introduction
	6.2 Conclusions regarding research question 1
	6.3 Conclusions regarding research question 2
	6.4 Conclusions regarding research question 3
	6.5 Limitations of Hypothesis Testing
	6.6 Recommendations
	6.7 Suggestions for further research

	REFERENCES
	APPENDIX A – Research Instrument

