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Abstract 

Energy security is critical to global economic development and agricultural activities. Electricity is one of 

the most beneficial types of energy for rural household livelihoods and smallholder producers in South 

Africa. This study aims to examine the effects of household agricultural income on the adoption of electrical 

appliances and energy security among agricultural households in Mnquma Local Municipality. The study 

employed primary data obtained from 224 households using simple random sampling technique across 

three electrification stages. Descriptive statistics, and binary logistic regression was used to determine the 

relationship between socio-economic and demographic characteristics of the household and the household 

agricultural income on the adoption of new electrical appliances and energy security across the three 

electrification stages. 

Descriptive statistics results indicated that non-electrified (67.1%) and recently electrified (54.3%) villages 

are dominated by female-headed households, while in electrified households there are more male head 

households (58.3%). The results also show that among the households that have the highest total monthly 

income (greater than R15000), 34.5% were electrified, 17.1 % were recently electrified, and 4.3% were 

non-electrified. The Binary logistic regression model's findings for the second objective revealed that 

household head factors such as age, monthly total household income, household size, and household 

agricultural income have significant effects on energy security. The study's findings revealed that household 

agricultural income has a significant impact at a 5 % significant level on the adoption of electrical 

appliances. Binary logistic regression findings for the third objective revealed that on new electrical 

appliance adoption there was a significant effect of gender (at 5% level), household size, energy security, 

and household agricultural income at a 1% significance level. Binary logistic regression revealed that the 

coefficient of household size variable is positive and significant at a 1% significant level on energy security 

and electrical appliance adoption. 

In this study, household agricultural income on the adoption of electrical appliances has been found to be 

the most critical factor influencing the energy security status of households among the selected rural 

households in Mnquma Local Municipality. As a result, policies must be put in place to facilitate access to 

electrical appliances through electrification programs, invention of affordable electric appliances, 

encourage participation in agricultural production and agricultural market access, that will provide 

households with social benefits. To improve energy security, electrical appliances should be simple to use 

and aid in the transition from biomass to electricity. 

Key words: Energy security, electrical appliance adoption, agricultural income, Binary logistic 

regression.
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CHAPTER ONE: INTRODUCTION 

1.1 Background to the study 

This study looks at the effects of household agricultural income on the adoption of electrical appliances and 

energy security after the electrification in marginalised areas of the Mnquma Local Municipality (MLM). 

Rural electrification (RE) is the process of installing electricity in marginalised outskirts (Bose et al., 2013). 

According to Stats SA (2011), the percentage of households connected to an electricity supply from the 

mains has increased from 76, 7% in 2002 to 84, 4% in 2017. Mnquma Local Municipality rural smallholders 

with electricity have more demand for utilization of electric appliances to improve their livelihood. 

According to the International Energy Agency (2016) globally, about 1.2 billion people have no access to 

electricity, and 80 per cent of them are from rural areas. The International Energy Agency defined energy 

security as “the nonstop physical availability of energy at an affordable price, while in respect of 

environmental concerns” (IEA, 2016). Eskom had already embarked on a programme in 1991 called 

‘Electricity for All’ (Winkler, 2006). The National Electrification Programme (NEP) was implemented 

between 1994 and 1999 to provide electricity to rural and urban low-income households that had been 

deprived of access to electricity during the apartheid period (Winkler, 2006). After 1994, the South African 

government promised to provide basic services such as electricity to rural areas and low-income urban areas 

(Arthur, 2009). Davis (1998) noted that the programme expected that newly electrified households would 

switch from using wood, candles, and batteries to using electricity for their household needs.  

According to Doll and Pachaur (2010), for the most impoverished, the lack of access to energy is a most 

important hindrance to poverty reduction, economic development quality of life, as well as on adoption of 

new technologies in various sectors such as agriculture. Other than the basic use of electricity in agricultural 

households for lighting, communications and home appliances, the use of electricity to other activities as 

entrepreneurship bring economic development through productive enterprises and agricultural development 

bring an important engine of growth. These benefits of electrification have been identified as fulfilling 

Sustainable Development Goals (SDGs), that were adopted in 2015 Agenda for sustainable development 

by 2030 the United Nation (United Nation, 2015). Thus, access to electricity, in particular, is a crucial 

component of poverty reduction, because electricity light lengthens the day to assists economic 

development and educational opportunities. While agricultural production helps the countries to achieve 

SDG 1 (No poverty) and SDG 2 (Zero hunger) by improving the livelihoods of poor and extreme poor rural 

people, including smallholders and household agricultural producers. Electricity can also provide vital 
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households and community services such as preservation, food processing, entertainment and 

communications, as well as to electrified buildings such as health centres and schools, (Doll & Pachaur, 

2010). When households lack refrigeration, they cannot preserve fresh produce and leftovers rot in kitchen 

cupboards (Arthur, 2009). 

The literature shows that the use of household electrical appliances such as washing machines, fans, radios, 

and television sets depends, to some extent on the electricity availability (Tezuka & Wijaya, 2013). It was 

noted that the use of electricity and the adoption of electrical appliances increase year after a year in 

Vietnam (Khandker et al., 2009). A study conducted in Ethiopia by Aragaw (2012) noted that household 

income generation activities and Small Medium Enterprises (SMEs) are facilitated and expanded through 

the availability of electricity. Although income levels of the rural population are another determining factor 

in purchasing the electrical appliances. Lack of purchasing power to own appliances is a major hindering 

factor in rural households’ equity (Kaygusuz, 2011). Therefore, electric freezers allow people to buy food 

in bulk and eat it at their free time to save money.  

 

 According to Hirmer and Guthrie (2017), noted agriculture as a primary source of food for man., 

employment opportunities and source of income. Agricultural income refers to income earned, or revenue 

derived from sources that include farming land, buildings on or identified with an agricultural land and 

commercial produce from a horticultural land. The major economic activities, the livelihood systems 

engaged by the local community include agriculture and livestock production (Mbaka, 2012). Although a 

case study conducted by (Mbatha & Masuku, 2018) reveal that rural areas in South Africa regard small-

scale agriculture as a source of income generation and enhancing food security. According to Boshoff and 

Fourie (2020), agriculture is the pillar of South Africa's economy contributor Gross Domestic Product 

(GDP), Small-scale agriculture contribution is hindered by poor access to markets and inadequate financial 

support services were identified to the Gross Domestic Product (GDP) and rural economic development 

(Mbatha & Masuku 2018). Approximately 80% percent of the populations live in the rural areas mainly 

rely on agriculture for their livelihood (Majova,2018). The lack of electricity affects livelihoods for rural 

people and increases poverty where they will not be able to increase their productivity.  Kaygusuz (2011) 

argued that RE has a major impact on agricultural production, health, and the economy at large. Kaygusuz 

(2011) also said that for rural areas to contribute to the economy, they must be provided with good quality, 

reliable and inexpensive electricity. Energy security refers to the secured supply of energy devoid of any 

interruption. According to Torero (2014), electricity is essential for basic human needs and economic 

activities. Electrification reduces the amount of urban migration, streetlights to improve security, increased 
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comfort in rural settlements at night particularly for women (Hirmer & Guthrie, 2017). According to Paulo 

et al. (2017), electrification can reduce crime, because it improves the security technology that is used by 

the police and individuals (cameras and surveillance technologies, alarms, etc.). This reduces individuals’ 

exposure to violent crime (e.g., individuals stay home and use more electric devices, including watching 

TV, listening to the radio, etc). In addition, increased visibility makes it easier to identify a criminal offense 

and the offender, which increases the detection of crime (Paulo et al., 2017). 

 

After the electrification process, retail sales increase, because households purchase electrical appliances. 

Winkler (2006) noted that electricity is the second highest ranking energy in demand after diesel fuel on 

the part of the agricultural sector in South Africa. Winkler (2006) further said that although the NEP 

provided electricity to the rural households, they continued to use their non-electric energies (Thom, 2000). 

Lahimer et al. (2013) discovered that RE is affected by several factors such as politics, insufficient funds 

and beliefs and when the councillor is not distributing services to the communities. Old people from rural 

areas they do not accept the introduction of electricity as some still believe that this will chase away their 

ancestors by bringing bright light. 

Madubansi and Shackleton (2007) argued that the introduction of electricity decreased the need for fuel 

wood in their longitudinal study at Bushbuckridge Lowveld. Several factors influence the adoption of 

electrical appliances in the wake of electrification of a rural area such as Mnquma local municipality. Cost 

of electricity, belief and politics are factors which cause agricultural households to carry on using old 

energies even after electricity has been installed. High price of electricity and expensive appliances may 

limit the adoption of electrical appliances after rural areas electrification (Arthur, 2009). The retail price for 

electricity increased by 12.6% by 2015 financial year. Through the implementation of Eskom electrification 

programme, there was about 70% increase of electrified households (Department of Energy, 2017). 

According to Rogers (2003), households’ perceptions which lead to the decision of whether to adopt or not, 

lack of knowledge about electricity and awareness of new technology (electricity) and its benefits are the 

factors affecting electricity adoption for those households that are electrified while those who are not 

electrified only noted income as their reason for not adopting. Unreliable service such as load shedding that 

reduces the relative advantages and could slow the adoption of electricity (Rogers, 2003). 

Bose et al. (2013) noted that when households obtain access to electricity, new preferences and expectations 

appear. Households agricultural producers go through a number of steps, including the adoption of new 

financing channels for electricity and electric appliances adoption; they start to have more preferences to 

choose from and begin to budget for the newly installed electricity because of its benefits. Women in rural 
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areas are now developing businesses (like agriculture, hatchery, and retail shops etc.) inside and nearby 

their homes (Bose, 2013). This process can even mitigate migration, as rural people will remain in their 

areas when they can utilize electricity to improve agricultural activities (Lahimer et al., 2013). In South 

Africa, the process of installing electricity emerged as a reformatory measure to attempt to equalize the 

standard of living of its citizens. According to Lahimer et al. (2013), the NEP was put into place as a catalyst 

to achieve the broader goal of electrifying rural settlements, to alleviate poverty. Eskom is responsible for 

the installation of electricity in most of the rural areas of South Africa (Thom, 2000).  

1.2 Problem statement 

A few studies (Khandker et al, 2013; Jobela, 2011; Khandker et al, 2009) have investigated the 

socioeconomic factors that have an impact on rural electrification as well as the impact of RE on the welfare 

of its recipients. Jones et al. (2015) noted that implementation of effective energy policy, prediction, and 

plan for the future electricity consumption of the domestic sector can be supported by understating the 

effects of factors to the electricity. Khandker et al. (2013) and Khandker et al, 2009 provided an analysis 

of the effects of RE on the welfare of people.  Davis (1998), Dinkelman (2011) and Torero (2014) argue 

that the escalating rate of electrification in South Africa provides an opportunity to determine its impact on 

households. Electricity is one of the most beneficial types of energy that affect the agricultural households. 

Several studies have been carried out to identify its impact and evaluate the changes in patterns of energy 

consumption (Madubanisi & Shackleton, 2007). Energy for mechanisation and productivity is one concern 

among a range of concerns and drivers including food security, livelihoods, sustainable resource 

management and climate change The issue of electrification is indeed an international concern as previous 

studies evaluated the effects of rural electrification which pave a way for this study to examine the effects 

of household agricultural income on the adoption or use of electrical appliances and energy security among 

selected agricultural households. Load-shedding and expensive electricity in South Africa is becoming 

worse.  Current literature (Tezuka & Wijaya, 2013; Huebner et al, 2016; Hirmer & Guthrie, 2017) shows 

that limited studies have been conducted regarding adoption of electrical appliances in rural households. 

The three villages in the Mnquma Local Municipality chosen for this study are all rural (which are low-

income earner and far from town) and thus are facing challenges of electricity affordability. In the 

meantime, National Energy Regulator of South Africa (NERSA) has approved a 2.2 % average price 

increase of tariffs and charges (DoE, 2017). Electricity price increase is likely to have a negative effect on 

the low-income households of the Mnquma Local Municipality, although electricity seems unimportant 

when compared to the pressing issues of poverty reduction and economic development. The concern is that 

most rural household agricultural producers cannot afford the electricity tariffs, and this can lead to energy 
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insecurity where the usage of dirty and unsafe energies become high. Purchase of electrical appliances is a 

problem in rural areas which is affected by different factors including cost of electrical appliances. 

According to Hirmer and Guthrie (2017), households still struggle to finance expensive electrical 

appliances such as refrigerator.  Kaygusuz (2011) noted that ownership of electrical appliances will depend 

on the income of the household. The purpose of this study is to provide an understanding of agricultural 

income effect on the adoption or use of electrical appliances among rural households agricultural producers 

in the Mnquma Local Municipality after an increasing rate of access to electricity is established. Thus, high 

access to electricity can reduce energy security and deforestation, as it is the major factor that is caused by 

wood collection because of lack of access to electricity. An affordable electricity is needed to meet the 

adopters’ budget in the rural areas to promote electricity adoption and regulation. Lack of Access to 

electricity alone is a problem. 

1.3 Objectives of the study 

The overarching goal of this study is to examine the effects of household agricultural income on the 

adoption of electrical appliances and energy security among selected households in Mnquma Local 

Municipality.  

Specific objectives of the study are: 

1.3.1 To describe the socio-economic characteristics, energy security status and agricultural income of 

households in Mnquma Local Municipality.  

1.3.2 To examine the relationship between agricultural household socio-economic characteristics and 

energy security. 

1.3.3 To determine the effect of household agricultural income on the adoption of new electrical 

appliances in Mnquma Local Municipality.  

 

1.4. Hypotheses of the study 

The null hypotheses to be tested in respect to the objectives two and three are: 

1.4.1 H0: There is no significant relationship between agricultural household socio-economic 

characteristics and energy security in Mnquma Local Municipality. 

1.4.2 H0:  Household agricultural income does not have significant effect on the adoption of electrical 

appliances in Mnquma Local Municipality. 
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Table 1.1: Objectives summary 

Objectives Type of data variable required  Analytical tool 
Dependent variable Independent variable 

1. To describe the socio-
economic characteristics, 
energy security status and 
agricultural income of 
households’ livelihood in 
Mnquma Local Municipality. 

 Age, gender, marital 
status, education level, 
income sources, 
household size, monthly 
income, electrification 
stage, and use of electric 
appliances 

Descriptive statistics.  
Percentages,  
Frequencies. 

2. To examine the 
relationship between 
agricultural household socio-
economic characteristics, and 
energy security. 

Energy security Age, Gender, 
marital status,  
monthly  
income and household 
size 
agricultural income 

BLR model will allow 
one to predict the effect 
of several independent 
variables on a 
dependent variable 

3. To determine the effect of 
household agricultural 
income on the adoption of 
new electrical appliances in 
Mnquma Local Municipality.                                                                                     

Adoption of  
electrical appliances 

Age, Gender, marital 
status, education level, 
monthly income, 
Household size, Energy 
security and Agricultural 
income etc 

BLR model 

Source: Authors own computation (2018) 

1.5 Justification for the study 

Davis (1998), Dinkelman (2011) and Torero (2014) argues that the escalating rate of electrification   in 

South Africa provides an opportunity to determine their impact on households. Bose et al. (2013) also noted 

that RE is an essential process to offer the access of up-to-date energy in Bangladesh. This shows that only 

similar studies have been conducted in other countries. There is a paucity of research studies on the 

household agricultural income effect on the electrical appliances adoption and energy security among 

agricultural households has not been conducted previously in South Africa to my knowledge. This study 

aims to provide more insight into the dimension of electrification by examining the effects of household 

agricultural income on the adoption of electrical appliances and energy security among selected agricultural 

households. The findings of the study may inform policy-makers in the Mquma Local Municipality to form 

a strong relationship with the rural areas and the service providers in order to create policies that enhance 

the adoption of electrical appliances and energy security. It will also assist the government in seeing whether 

households still prefer electricity as their primary source of energy and fast-track the electrification process 

to those who are not electrified. United Nations Sustainable Development Goals number seven is to ensure 
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affordability, reliable, sustainable, and modern energy for all (United Nations, 2015). According to Winkler 

(2006), electricity has played a crucial role in the South African economy, as is one of the inputs to 

industries like agriculture. Access to electricity was included mostly as the aim of national development 

strategies; hence, this study is about RE. According to Sikrweqe (2002), RE was aimed to act as a catalyst 

for stimulating and encourage diversity of agricultural, industrial, and commercial development in rural 

areas. Therefore, this study may bring significance to local government and communities at Mnquma Local 

Municipality areas as this study will also be published so that it will be easy for electrification decision- 

makers to access this information. This study may also be academically significant to other researchers who 

will undergo a similar study as these electrical appliances are important in households and are used in 

differently for instance cooking, entertainment, communication, food preservation (storage) and Agro-

processing. 

1.6 Delimitations of the Study  

This study determined the effect of household agricultural income on the adoption of electrical appliances 

and energy security and was limited to the three selected villages [electrified, non-electrified and recently 

electrified (>5 years) village] in Mnquma Local Municipality only. The focus was on the effect of household 

agricultural income on the adoption of electrical appliances and energy security among the selected 

agricultural households because of time as it is a cross-sectional research. Energy security was measured 

by the expenditure approach due to limited data. The changes of consumption effect of RE was not included 

in this study because it is broad, that means it cannot be accommodated in a short period of time as it can 

use a longitudinal survey. In terms of methodological implications, the analysis model was tested for 

multicollinearity using a VIF to make sure findings are correct and check whether it was an appropriate 

analysis model. Huebner et al. (2016) concluded that the way variables are coded such as income and 

household size as categorical or continuous variables, needs careful attention given that outcomes might 

vary depending on this decision.  

1.7 Outline of the study 

This study is composed of five chapters. Where Chapter One will be the background of this study, problem 

statement, objectives, hypotheses of the study and importance of the study. Chapter Two will be the 

literature review, conceptual framework, and theoretical framework of this study. Chapter Three describe 

the study area, population and the socio-demographics of the area and presentation of the methodology of 

this study. Chapter Three explains the sampling method, data collection method and the variables collected. 
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It further clarifies on the method of data analysis. Chapter Four are the results and chapter Five will be the 

discussions and conclusions of this study. 

CHAPTER TWO: LITERATURE REVIEW 

2.0 Chapter introduction 

This chapter focuses on the relevant literature that assisted in conducting this study, looking at South Africa 

and other countries. The purpose of this chapter is to provide information of the effect of rural electrification 

on the socio-economic characteristics of the households, adoption of electrical appliances, energy security 

and the benefits of electricity. The progress of RE is there to convince researchers that there is more 

investigation needed such as a follow up on the effect of rural electricity availability, adoption and electrical 

appliance’s adoption after electrification process. Rural development requires assessing the contribution of 

electricity at the household level. The ability to predict future demand accurately, will facilitate the adoption 

of policies that promote the development and will ensure good planning of energy availability and the 

economic health of the sector.  Additional research is needed to entirely map out the progress of this 

electrification and understand the changes and relationship between possible factors and the rural energy 

security. However, this research will determine the effect of household agricultural on the adoption of new 

electrical appliances and energy security in agricultural household’s livelihood and explore the relationships 

between uses of electrical appliances and changes that occur in the process of getting electricity on socio-

economic and demographic factors, such, as household agricultural income. Agricultural income which 

will be investigated in agricultural household is when at least one member of the household is economically 

active in agriculture. Energy security is measured as a vital powerful factor for sustainable socio-economic 

development in the world. To end the analytical models used in the study are also assessed in this chapter.   

 

2.1 Availability effect of electricity  

According to Lenz et al. (2017) noted that the availability of electricity in the communities has a significant 

effect on the daily routine of rural dwellers and for many households; television becomes an important 

source of information. Regarding the supply of electricity in rural areas, there is a significant impact on 

economic growth and development as well as poverty reduction by the major international development 

agencies (IEA, 2016). However, electricity cannot contribute to economic growth alone (Torero, 2014).  A 

study in developing countries also concluded that electrification alone cannot take care of all improvement 

issues in the meantime, disadvantaged individuals cannot take other different fuel types of improvement 

help without access to electricity supply and (Barnes, 2011). Poor people in rural areas tend to struggle 
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more to afford other types of energies as they are multiple issues such as dirty and expensive and it is 

preferred to use expensive energy like electricity because is cleaner than other energies. In addition, 

determining the socio-economic issues is essential to the development of electrification in rural areas, 

drawing on the experience with grid applications in developing countries such as South Africa (Barnes, 

2011). In a village called Tsilitwa in the rural Eastern Cape, South Africa where chain supermarkets provide 

most goods and services but employ few people in places where they are located, income generation 

opportunities from electrification are even more limited (Matinga & Annegarn,2013). Schwerhoff & Sy 

(2017) have demonstrated that RE has an extra-ordinary potential to all, while accomplishing financial, 

social, and environmental goals as figured in the Sustainable Development Goals. Kaygusuz (2011) stated 

that the crux of the RE problem is that electricity is costly, a high-quality energy source that practically 

wants to be bought but not all can afford. These studies emphasise the importance and benefits of the RE 

which implemented and brought in rural households’ livelihood. In contrast, Skrweqe (2002) noted 

electricity as the cheapest and safest energy. In contrast Thom (2000) further noted that electricity is 

expensive in terms of cooking by rural homes in South Africa, there are many services that electricity 

provides at household level. Cabraal et al. (2005) noted that access to electricity has a significant impact 

on rural development only when it is used efficiently and on income-generating activities. Access to 

electricity has a substantial positive impact on rural growth and livelihoods. The access to the electricity 

brings wealth to the agricultural households when it is used resourcefully to generate income to improve 

their livelihoods. In terms of economic development, it provides the basis for improving productivity by 

facilitating income-generating activities and improving the business standard (Kooijman-van Dijk, 2008; 

Cabraal et al. 2005). Rao (2013) observed that electricity access in India increases the expected income.  

Even if agricultural households are working you can still use available resources to generate more income. 

Matinga and Annegarn (2013) also observed that the availability of electricity increases income generation 

by community shops.  

2.1.1 Uses of electricity for different services  

According to Thom (2000), most households that own an electric stove or hot plate do not use these 

frequently for cooking purposes. Thom (2000) further said that most households procure electrical 

appliances just after they are electrified. This is illustrating the utilisation of electricity for different 

purposes where electricity is used for connecting radios, refrigerator, electric stove and “power farm 

machinery, such as water pumps, fodder choppers, threshers, grinders, and dryers (Cabraal, 2005). Winkler 

(2006) noted that the average energy burden of about 18% in rural areas although the energy burden was 

reduced by 12% after the introduction of free basic electricity. According to DoE (2012), electricity 
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consumption in poor households is small despite these households stating their preference for its 

convenience, cleanliness, and better lighting quality. According to Khandker et al. (2009) electricity 

consumption goes up as households acquire more electrical appliances. Lewis and Pattanayak (2012) claim 

that women might have stronger preference for using modern energy stoves given their involvement in 

cooking. 

Several studies revealed that electric lighting devices (e.g bulbs) were used by 100% of all electrified 

households and it is the priority after being connected (Thom, 2000; Khandker et al., 2009; Mbaka, 2015) 

and they were used as security. According to Winkler (2006) revealed electricity was mainly used for 

lighting. The household that does not have much income save electricity by only consume electricity for 

lighting only. Electric lightning is advancing health benefits from the reduced use of kerosene, labour-

saving for women through a reduced need to collect fuel, reduced operational expenditure, extending the 

working day, providing extra hours for study. According to Arthur (2009), some appliance serves different 

uses per appliance such as a two-plate stove and four plates with oven stove which can cook, bake and boil 

water. Most of the appliances are multi-functioning. Furthermore, the electric stoves help labour-saving for 

women through a reduced need to collect fuel. Television is used to improve entertainment, access to 

information, access to modern communication networks and awareness creation (Hirmer & Guthrie, 2017). 

While communication, access to information and entertainment appliances can be also served by cell 

phones and radios. Radio was mostly used as a source of access to information in Kenya at 96.3% by 

electricity adopters while the radio was also used for entertainment by 7.6% (Mbaka, 2015). Even non-

electrified households do access radio operation using the battery (Thom, 2000). The number of mobile 

phones per household and the usage intensity also increased due to electricity. According to (Matinga & 

Annegarn, 2013) mobile phones were already used widely before electrification (more than 60%). While 

usage rates increased in both treatment and control areas to more than 70%, the positive and borderline 

significant suggested that the increase among the connected households is above the general trend. 

Furthermore, households do not need a grid connection to use a mobile phone, but it is the facilitation of 

phone battery charging that induces the increase in usage rates (Lenz et a,l 2011).  According to Hirmer 

and Guthrie (2017) phone charging is reducing communication costs, mitigation of transport costs 

connected with mobile phone charging, banking access and improved literacy. Access to information 

related to agricultural best practices through television and mobile phones. Moreover, a phone was owned 

by 98.1% of adopters as they were using it for different purposes to ease the communication for families in 

a far place, internet, social networks and money transfers (Mbaka, 2015; Hirmer & Guthrie, 2017). The 
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refrigerator, which is for beverages and preservation of food, reduces the chances of food poisoning, 

increased variety, and quality of the diet through enriched micronutrient intake (Hirmer & Guthrie, 2017).  

2.1.2 Use of electricity with other energies or multiple uses of energies 

According to Thom (2000), the electrified households still use other energies in combination with 

electricity, especially the low-income groups and among recently electrified households because they 

cannot afford electrical appliances or electricity bills. This is not only affected by economics but also 

traditional factors. Furthermore, the persistent use of paraffin, mainly for cooking and water heating, is one 

of the most services in energy use among low-income electrified households in South Africa. Moreover, 

the South African rural areas perceived paraffin as the cheapest energy to use than electricity for these 

thermal purposes and paraffin use was found to be much more strongly correlated to variables such as 

gender, generation, and diet than it was to income (Thom, 2000). Madubansi and Shackleton (2007) argued 

that most of the households in the villages of Bushbuckridge region in South Africa still depend greatly on 

fuelwood for cooking and use more than three energies for one use. Madubansi (2007) noted that a large 

portion of electrified households used mixtures of three or more energies, particularly low-income 

households. Only 1% of households were using electricity alone as their source of energy (Madubansi, 

2007). Lenz et al. (2017) opined that batteries, candles and kerosene are used when there is an electricity 

blackout. 

2.1.3 Household energy Consumption patterns (preferences and changes) 

Rural households depend on fuelwood as their major source of energy (Madubansi, 2007). In contrast, 

Madubansi (2007) further says fuel choice and substitution are strongly driven by desires for greater 

conveniences, quality service and cleanliness in rural areas. People desire modern energies that do not 

consider labour intensity for collection and use. Where low- income electrified households have fuel choice 

patterns similar to those that are not electrified. In addition, Davis (1998); Madubansi and Shackelton; 2007) 

noted changes in energy consumption of rural households.  

Mazibuko (2015) argues that in areas grid electricity is supplied firstly by Eskom and indirectly by 

municipalities, whose right of supply have almost been taken by Eskom. While having cooking appliances 

and the number of electric stoves has been linked to higher electricity consumption. Winkler (2006) noted 

that the number of households cooking with electricity increased by only 4.3% from 1996 to 2001.Winkler 

(2006) also noted that after the electrification programme there is a reliance on electricity consumption 

although there is still an issue for its cost. Rao (2013) noted that electricity consumption significantly affects 

the GDP. Electricity consumption is affected by the adoption of an electrical appliance. The energy carriers 
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chosen by low-income households depend on budget, need, availability, and preferences (DoE, 2012). DoE 

(2012) also noted multiple energy use as an enduring feature of the energy consumption patterns of both 

electrified and non-electrified households in South Africa. 

From Figure 2.1, it is evident that significant patterns of differences exist among electrified and non-

electrified households in the range of energy sources that they utilize to meet their basic needs. Those with 

electricity all reported that they used electricity either for lighting, cooking or heating, although they still 

use other sources such as candles, paraffin, firewood and gas continue to be relied upon in at least a fifth of 

cases. Conversely, in the absence of a domestic connection, non-electrified households rely primarily on 

transitions and primitive energies. 

For electrified households, the relatively widespread use of candles (42% of cases) is probably part of an 

energy substitution strategy in which homes depends on candles in instances of electricity service 

interruptions or if the household finishes its budgeted expenditure in the case of prepaid electricity meters. 

Furthermore, a third (31%) of electrified households indicates that they use paraffin and slightly more than 

a quarter (27%) use firewood and paraffin, most likely for cooking and for lighting. These statistics point 

starkly to the existence of barriers to energy-switching. In non-electrified households, the use of candles 

(87%), paraffin (83%) and firewood (65%) stays articulated, for lighting, cooking and space heating. 

  

 

Figure 2.1: South African consumption of multiple energies by rural households (%) 

Source: DoE (2012)  
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2.2 Adoption of electrical appliances 

According to Rogers (2003), adoption is a choice of “full use of an innovation as the best course of action 

available” and rejection is a decision “not to adopt an innovation”. Jones (2015) argued that electrical 

appliances make a very significant contribution to a household’s electricity consumption. According to 

Mbaka (2015), price and availability of electrical appliances has often been a hindering factor in the 

electricity consumption.  Adoption is restricted by high cost in most households (Davis, 1998). Sikrweqe 

(2002) revealed that illiterate people from non-electrified areas do not adopt electricity because of various 

reasons. Sikrweqe (2002), a study from Mount Ayliff mentioned that rural people cannot afford the 

appliances and cannot operate them effectively as literate people do. Sikrweqe (2002) further identified 

illiterate people believe that their domestic animals cannot sleep at night because of the electric bright light 

with the superstition that ancestor cannot visit them under the bright light of electricity. Eder et al. (2015) 

noted that the adoption must occur under the condition that the innovation is affordable and economically 

viable. Risseeuw (2012) found that stoves should be produced locally, affordable to buyers and designed 

to be compatible with cultural preferences. 

 

2.2.1 The effect of electrification on the adoption of new electrical appliances 

Matinga and Annegarn (2013) argued that television sets were the second most owned household electrical 

appliance after electric stoves, while the study of Mbaka (2015) further argued that radio (96.3%) was the 

second most owned appliance followed by television (94.4%). Lenz et al. (2017) noted that the first 

appliance to purchase was electric lamps and propensity score matching was used to match not electrified 

and electrified households using kernel matching logarithm. Louw et al. (2008) also noted that in newly 

electrified low-income households in South Africa, electrical appliances were shared simultaneously 

between occupants (e.g. cooking or watching TV). The refrigerator allows the household to eat fresh 

produce and leftovers that do not rotten in the kitchen counter. Candles continue to be an important source 

of light even after electrification, particularly those in low-income households (Davis, 1998). In contrast 

Lenz et al. (2017) households use candles as a substitute for electricity when there is a blackout. 

 

2.2.2 Factors influencing the purchase of appliances 

According to Arthur (2009), these choices are based on various preference factors such as source and 

appliance costs, availability, safety and cleanness, facility of use, security of use, a multiplicity of uses, 

social desirability, and other factors. The choice of energy sources often depends on their prices and on the 

capability of the household agricultural producer to invest in energy-consuming appliances, required to 
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consume those sources. According to Louw et al. (2008), the continued cost of electricity consumption is 

one of the constraints (the everyday cost of using electricity) and also the costs of new appliance purchases, 

repairs and maintenance. 

 

Tezuka and Wajaya (2013) studied characteristics that affect appliances as the price, quality (this term 

refers to the appearance of an appliance), energy consumption, warranty, user-friendliness, technology, 

safety, accessories, type, brand, and country of origin. In addition to that, price and quality are the most 

frequent type of information required prior to purchasing an appliance. Tom (2000) mentioned that 

availability of space; cost and usefulness are the major factors to purchase an appliance. Rural household 

agricultural producer’s perception of the benefits of electricity is also a factor that determines electricity 

adoption.  Information related to energy consumption and the technology of the appliance was not a 

prioritized. According to Risseeuw (2012) noted cultural and behavioral factors for cooking, stove adoption 

is mostly determined by the desperation of poverty which they are the product of active decision-making 

in households’ individuals according to their preferences. Participating in the agricultural activities is vital 

to eliminating poverty, hunger, and malnutrition in rural areas. This could be achieved by increase small-

scale producers’ productivity and income; diversify farmers’ income through value chain development; and 

create more and better jobs for the rural poor.  

Adoption decision making tributes are the relative advantage, compatibility, complexity, trialability and 

observability (Roger, 2003). There are many factors that affect adoption decision and intensity of adoption. 

Various studies (Mangivzo, 2014; Jones et al, 2015; Huebner et al, 2016; & Baldini et al, 2018) looked at 

socioeconomic factors, institutional factors and technological factors. This research looks at socio-

economic factors. Pine et al. (2011)’s study conducted in rural Mexico find that education and household 

income are the most significant factors that determine a household’s willingness to adopt improved biomass 

stoves. Pine et al. (2011) found that the opinion of leaders within a community also influences the adoption 

of improved cooking stoves.  

 

2.2.3 Relationship between appliances ownership and income 

Davis (1998) noted that the ownership of electric stoves (and other electrical appliances) are also related to 

income levels. Sikrweqe, (2002), also noted a close relationship of electrical appliances ownership with 

income exclusion of radio. A significant percentage of low-income electrified households in rural areas 

own electrical appliances such as stoves/hotplates, kettles, irons, refrigerators, televisions and radios/hifis 

(Thom, 2000; Thom & Mohlakoana 2001). Generally, ownership of these appliances appears to increase as 
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household income increases. Nevertheless, anthropological studies have shown that household income is 

not the main determinant of household appliance purchases. Concerning the ownership of an iron and its 

effect on energy consumption Louw et al. (2008) found an important and positive relationship in newly 

electrified low-income African households. Kaygusuz (2011), the use of household appliances, such as rice 

cookers, fans, radios, and television set, depends first on the availability of electricity and second on the 

income levels of the rural population same as the costs of acquisition of such appliances. In fact, the poor’s 

lack of purchasing power to own appliances is a major inhibiting factor in rural areas (IEA, 2016). Fisher 

(2008) argued that at times the uses to which such household appliances are put are not necessary to meet 

their basic needs. Isolation from the rest of the society is more often than not a central characteristic of rural 

communities in general and those in remote areas in particular. The ability to own and use a television set 

is a basic need to acquire a sense of belonging to the mainstream of development. Matinga and Annegarn 

(2013) figured that 86 of the 89 interviewed households had television sets, of which only one was a black 

and white set. Some households had DVD players as well, while a few had more than one television set. 

Appliance ownership was as an explanatory variable included in several studies, with a general finding that 

owning more appliances and/or using them for longer is associated with greater electricity consumption 

(Huebner et al., 2016). Electrification affects farm households both through the intensive and extensive 

margins. Khandker, et al., (2013), shows that electrification can increase yields and consequently farm 

incomes mainly through adoption of electric farm Appliances. 

 

2.2.4. Rural electrification and livelihoods dynamics in agricultural income   

There are two types of direct energy requirements for increasing productivity: first, energy for 

transportation to transport goods to markets and supply other key services required by farmers. This 

includes, for example, fuel transportation (diesel or biofuels), as well as vehicles, roads, and other 

transportation infrastructure (Winkler,2006). Second, energy for product production, processing, and 

commercialisation. This includes a wide range of activities such as pumping water to irrigate crops, 

drying vegetables, and charging mobile phones in order to obtain market price information. According 

to a study conducted in India by Khandker et al. (2012), rural households rely primarily on agriculture-

based seasonal income, making it difficult to save enough for the connection cost. The sale of 

agricultural commodities supports the use of electricity to connect electrical appliances and machines. 

Terero (2014) claims that rural areas have agricultural production potential and, as a result, could benefit 

more from being connected to the electric grid. Assisting smallholder producers in increasing 

agricultural productivity and income, as well as providing access to land, will improve rural livelihoods 
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(Majova,2018). Agriculture is the primary source of income for many people in most developing 

countries (Hirmer & Guthrie, 2017), where it also provides job opportunities, increases rural 

productivity, and ensures food security. Electricity has a positive impact on agricultural produce post-

harvest sorting, storing, processing, and packaging. Value-added processing and direct marketing are 

frequently advocated strategies for increasing income and improving the economic viability of small 

farms. SMEs that engage in labour-intensive activities such as milling, or fruit and vegetable processing 

(value addition) can benefit greatly from increased productivity. Furthermore, smallholder farming and 

animal rearing are the primary sources of income in the five villages studied. 

2.3 Socio-economic effects on rural electrification 

2.3.1 Electrification effect on the age of responsible person 

According to Mbaka (2015), electricity adoption is high among the middle age brackets (36-55) compared 

to their counterpart in the younger (25-35) and the older (above 65) categories. Jones et al. (2015) concluded 

that the effect of the presence of children in a household, the presence of any number of adults, the presence 

of elderly people (over 65 years old) and the age of the household head (HH) does have a significant effect 

on the electricity consumption in rural households. According to Mangizvo (2014) there is a link between 

the age of the household head and the type of energy used and this was tested in the cross tabulation. 

Although younger household heads prefer modern energy (electricity) as they knew about the benefits of 

modern energy sources.  In contrast, they still use fuel wood because of financial constraints (Mangizvo, 

2014). 

2.3.2 Electrification effect on income of the household 

According to Rao (2013), a cross-sectional national sample, shows the positive impact on income is 

found as a return on education, through the effect of improved lighting which was analysed by propensity 

score matching where electricity access was treated as binary. Khandker et al. (2009) found that 

electrified households for 15 years had high income as compared with the non-electrified household. 

Jones et al. (2015) argued that income is one of the studied variables, with several studies finding that 

households with higher income were more likely to be in the category of high consumers of electricity. 

Khandker et al. (2009) also found that income gains increase with time after electrification. Baldini et 

al. (2018) shows that income is not one of the strongest predictors to energy efficient appliance 

purchases when compared to other variables considered in Denmark. While Mbaka (2015) noticed the 

negative correlation in income and electricity adoption, some studies find a positive link between 

electrification and other development measures such as employment (Dinkelman, 2011). It is found that 

increases in income generation accrued to existing businesses who already had resources to take 
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advantage of electrification echoes findings by Kooijman-vanDijk (2008) in India, Khandker et al. 

(2009) in Bangladesh and Dinkelman (2008) in South Africa. A variety of literature on electricity 

provision comes from (World Bank, 2002; 2004; 2008).  Dinkelman (2011) noted that RE by estimating 

the impacts of employment by using the quasi-experimental technique. These studies found that income 

increases through businesses or employment favour rich and middle-income households. The access to 

electricity has contributed to the establishment of SMEs such as poultry farming and goat keeping etc. 

 

2.3.3 Electrification effect on health quality of the household 

According to Bose et al. (2013) RE improves the quality of health services and lowers costs by extending 

opening hours. RE is significantly strengthening the cold chain for vaccines though it does not increase the 

extent to which such services are offered. Guo et al. (2016) established that the marginal effect of a health 

condition on rural dweller’s well-being is high with the increase of its grade. Through media access to 

increased health knowledge and improved health and fertility outcomes.  Electrification was also found to 

reduce worker absenteeism in both health clinics and schools by improving livelihood and morals (Tegene, 

2015). Improved community health services include improvement in child mortality rate, improvement in 

maternal health, and a decrease in the prevalence of killer diseases. It is believed that child mortality is 

substantially reduced by the presence of electricity services. Tegene, (2015) and Risseuw (2012) noted that 

the possibility of delivering clean water nearer to homes as a result of access to electricity further reduces 

waterborne diseases for children. Alleviating workloads through access to electricity means that mothers 

have enough time to cook nutritious food for infants improve child sanitation and better attend to their 

children (Risseuw, 2012). According to several studies (WHO,2006; Modi et al., 2005; Hirmer & Guthrie, 

2017), the presence of electricity services improves the provision of health services such as availability of 

preserved vaccines, mother and childcare services, and access to proper treatment at all times, including 

laboratory test facilities and safe child delivery, which substantially contributes to reducing child mortality. 

Thiam (2011) noted that parents are able to learn more about childcare through electronic media, improving 

the health and well-being of children, and substantially minimizing child mortality.  

 

Electricity services can contribute to maternal health by improving women’s quality of life through 

providing better health services, including prenatal care, which is one of the main factors for reducing 

maternal deaths (WHO, 2006). Health centres can be better equipped with lighting, refrigeration and use of 

other equipment for performing operations, including caesarean section. It is also easier to retain qualified 

health workers in remote towns if electricity services, media and communications facilities are available. 
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Lenz et al. (2017) noted that the availability of electricity services enables the delivery of more effective 

health services, which in turn can help combat HIV/AIDS, malaria and other killer diseases. According to 

Hirmer & Guthrie (2017), electricity allows the use of refrigerators for the storage of vaccines and 

medicines and use of sterilisation/ incineration facilities to stop the spread of HIV viruses. Bose et al. (2013) 

noted that the refrigerator improves nutrition as a good storage facility. Adequate awareness campaigns are 

conducted using media services facilitated by the presence of electricity for radio and television 

transmissions. Health education, training and counselling services are provided easily if electricity services 

are made available. Increased sanitation together with access to potable water through the use of electricity 

services substantially cuts water-borne diseases and epidemics such as cholera. According to Hirmer and 

Guthrie (2017), rural households benefit from switching from traditional to modern stoves, they avoid the 

smoke that causes respiratory illnesses which are one of health risk in the developing countries. Lenz et al. 

(2017) noted a considerable reduction in dry-cell battery consumption with potential environmental 

benefits. 

 

2.3.4 Electrification effect on education level 

According to Tegene et al. (2015), electricity enables the school-going children to study in a more 

productive way due to the extended study hours in the evening as well as due to the comfort offered by 

electrical appliances such as electric light. Thus, electricity facilitates literacy, enrolment and attainment 

(Hirmer & Guthrie, 2017). According to Tegene et al. (2015), the impact of electrification, if any, on the 

propensity of a child to stay in school indicates that Rural Electrification (RE) indirectly improves the 

propensity of a child to stay in school via an increase in the mother’s knowledge and education. Along with 

their affordability, the enlightened outlook towards education due to media exposure contributes to their 

willingness in pursuing higher studies for their children, especially girls. Mbaka (2015) noted that the 

operation of night schools in the electrified villages and an increase in reading/studying hours due to 

illumination after dawn can also contribute to rejuvenating the thirst for education for adult and female 

members as well. 

 

Guo et al. (2016) concluded that educational level has the greatest marginal effect on rural occupants’ well-

being with the decline of its grade. Electricity in education services provides a direct means of enhancing 

primary education through lighting and the use of media/ ICT (Information and Communication 

Technology). Distance learning opportunities and the use of equipment in remote locations are facilitated 

through the use of electricity services in villages where school enrolment rates have remained low (Modi 
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et al., 2005). Lighting enables evening classes to take place when youth and adults, especially women who 

are busy during the day, can attend (Hirmer & Guthrie, 2017). Distance learning using ICT is one of the 

inexpensive and effective means of expanding education in rural areas. Its use can enhance and standardize 

the quality of teaching, narrow the disparity in quality of education at both primary and high school levels 

while decreasing school dropout rates (Modi et al., 2005). Such benefits can only be achieved if there is 

access to electricity services. In locations where grid extension is not possible, stand-alone mini and micro-

hydro generators and photovoltaic sets such as Solar Home Systems (SHS) have proved effective in Kenya 

(Aragaw, 2012). A number of indirect benefits arising from access to electricity in the form of retention of 

motivated teachers who otherwise choose to transfer to main towns where electricity services are available 

(Modi et al., 2005). Electricity services contribute to reducing household chores such as grinding, water 

and energy collection that compete with school attendance for children, especially girls (UN, 2005). RE 

also contributes to improving health, sanitation, and income, thereby motivating parents and children to 

attend schools. Modi.et.al. (2005) noted that access to the radio; television and digital technology are 

enhanced following the delivery of electricity, which both, directly and indirectly, contributes to the 

promotion of universal education and exposure to learning. Bose et al. (2013) pointed out that children in 

electrified areas have a higher literacy rate than those in non-electrified areas in Bangladesh (Aragaw, 

2012). Increasing levels of education are associated with a higher probability of using modern energies and 

a lower incidence of solid fuel use. 

 

2.3.5 The effect on household size on electricity consumption 

According to Huebner et al. (2013), household size is the important predictor in electricity consumption as 

a larger household size is generally correlated with higher electricity use; however, the effect is not 

necessarily shown to be linear and depends on how the variable is coded. Using household size as 

continuous predictor showed that a larger household was associated with greater electricity consumption. 

Huebner et al, (2016), also noted that households with teenagers were more likely to be high consumers of 

electricity. Lewis et al. (2012) identified household size variable as variable having positive significant 

associations with Improved Cook stoves adoption at analyses considered (67%). Rehfuess et al. (2014) 

noted that the bigger the household size the lower the adoption because of low value time and labour 

assigned to collect fire-woods and the need to cook for many people. 

2.3.6 Electrification effect on gender equality and women empowerment 

According to Matinga and Annergan (2013) both women and men cited that they perceived television to be 

beneficial because it provides entertainment and information. Televisions and DVD players is the most 
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preferred to have rather than radios because the former have added visual value, making television the 

dominant news and entertainment medium. Thiam (2011) noted that the best way to which access to modern 

energy could impact on equity issues is by reducing time spent for collecting biomass. Winkler (2006) 

noted that in rural areas of developing nations, this activity is mainly carried out by women and children. 

There is no doubt that the affordability of modern energy will empower these people (Lewis & Pattanayak 

2012). The critical hours used to collect biomass could be used in other income generating activities such 

as commercial foods vending, which is facilitated by improved heating and lighting, agricultural processing 

using mechanical power, beer brewing, and many trading activities (Thiam, 2011). Gender findings have 

mainly focused on the labour situation of women (Lewis & Pattanayak 2012). Electricity facilitates the 

reduction of workloads for women and children by freeing the time needed to collect wood and water (Bose, 

2013). This, in turn, contributes to increased attendance at schools, which eventually can improve a 

woman’s position in both the households and in society (Modi et al, 2005). The use of electricity for 

cooking substantially reduces indoor air pollution, which is the main cause of respiratory diseases for 

women and children in the form of indoor carbon monoxide and particulate matter emissions (WHO, 2006). 

According to Mbaku (2015) Gender roles influence the decision making on energy at household level. 

Although women are the end users are not always the one who decide the energy to be used. Furthermore, 

according to Mbaku (2015) noted that male-headed household are more likely to be connected to electricity 

than female-headed households. Rural electrification is amongst the supply alternatives in energy security 

for the delivery of electricity in marginalized areas (Sikrweqe, 2002). 

 

2.4 Energy security and unreliable provision of electricity  

Access to modern clean energy help in achieving goal 7 in the sustainable development goals (United 

Nation, 2015). For instance, households can generate income through electricity by reducing the burden of 

time-saving, reducing poverty where they will cook food quickly and bring community safety and security. 

The electric lighting of the street reduces the crime rate such as robbery, assault, burglary, and vandalism 

(Arvate et al., 2015). This electricity also improves security technologies like a camera which makes easy 

to identify criminal offence. As it is shown that electricity improves the livelihood of households by 

enabling the use of electric appliances. At household level there are numeral threats for energy security 

(DoE, 2017) most rural households do not afford to pay for energy the rise of crude oil which increase the 

price of paraffin, a fuel used by a large number of rural households for both cooking and heating. 

Households still use dirty energy because of high cost of clean energies and lack of access to electricity. 

Now the unreliable electricity or blackouts negatively influences   livelihood the of households as they are 



21 
 

already depending on electric appliances. Access to reliable electricity influences the quality of social 

services (DoE, 2017). The government should not only increase access to electricity, but the quality of the 

electricity supplied is also important as this defeats the drive of electrification. Madubansi and Shackleton 

(2007) investigated the impact of access to electricity in South Africa. 

 

Blimpo & Cosgrove-Davies (2019) noted that unreliability is a symptom of technical inefficiencies which 

results in low revenue and production. Load shedding is a planned outage by electric utilities when the 

electricity demand is more than available electricity supply. When the electricity is cut off most electric 

appliances such as electric stoves, electric kettle, meat cutting machine and television cannot be operated. 

In the case of an electric stove for cooking, people tend to eat unhealthy food. The load shedding is mostly 

caused by insufficient electricity generation and by scheduled maintenance or requirements. Industrial 

operations, digital technologies, Agro-processing, and communication depend on a reliable and efficient 

supply of electricity. Households faced severe disruptions because of the high incidence of electricity 

blackouts. Effects of load shedding are that food goes bad, damage to electric appliances, increase in crime 

rates and disruption of night studies (Barnes, 2011). The primary reason for load shedding was due to a 

lack of maintenance and neglect over the preceding twelve years resulting in an unpredictable and unreliable 

system (Retief, (2019). Reliable electricity access is an important catalyst in the agribusiness value chain. 

 

2.5 Policies or regulation on rural electrification 

2.5.1. Free Basic Electricity (FBE) Policy 

According to Mvondo (2010), electricity, in particular, is critical in the fight against poverty at household 

level. Mvondo (2010) also noted the Free Basic Electricity (FBE) policy as a state-driven policy and 

implemented by specific government institutions, with the aim of improving the livelihood of the poor. 

FBE is one of the policies implemented by South African government with the aim of reducing poverty 

(Mvondo, 2010). According to Winkler (2006), government adopted the Electricity Basic Services Support 

Tariff (EBSST) or otherwise known as the FBE policy. This policy emanates from the decision taken by 

the government in 2001 to provide free basic services to poor households and identified these priority 

services as water, sanitation and energy. The government policy for the provision of FBE compels 

municipalities and state-owned enterprises, involved in the electricity sector, to provide a certain amount 

of electricity free of charge, to poor households throughout the country. For grid-connected households, 

FBE means that these households qualify for free 50 kWh monthly. While off-grid electricity users are 

subsidised with R40 per month towards the R58 monthly service fee. The R40 subsidy for off-grid users is 



22 
 

paid directly to the service providers, meaning that households only have to make a cash-payment of R18 

per month (Mvundo, 2010). According to Mazibuko (2015), tariff policy objectives are to ensure 

availability of electricity to consumers at reasonable and competitive rates and ensure the financial viability 

of the sector and attract investments.  

2.5.2. Rural electrification policy 

Integrated national electrification programme contributed to the livelihood of the South African 

communities by enabling improved health care in clinics and evening adult education classes in schools 

(Winkler, 2006). Winkler (2006) also noted that most households were only able to cover the costs of 

electricity for lighting and media. Authorities care about peoples’ needs when they want them to vote 

(Sikrweqe, 2002). The ineffectiveness of authorities hinders the development progress, especially in rural 

areas. In 1994, after the first free and fair election, there were roughly 6 million households that did not 

have electricity and this build-up in electricity was mostly determined by race (Niez, 2010). Almost all 

these households were black and were situated in the rural areas. For example, in 1993 only around 30% of 

the nation was electrified (DoE, 2012). This was essentially in towns which were predominantly white 

places. The government organized to change the inequalities in energy access that were caused by the 

former government. Rural electrification became part and parcel of the government's transformation with 

the main objective being to eradicate the historical inequalities and energy security. The South African 

government has therefore committed itself to provide access to electricity for all by 2012 (Niez, 2010).  

 

The government was guided by a number of factors. Government had a moral obligation to electrify 

households as a way of elevating the lives of poorer individuals in the nation. At the same time, it was a 

way of rectifying the past injustices. The issue of health and safety of households utilizing candles, paraffin 

and wood was crucial in the planning procedure as they exposed people to fire dangers and illnesses related 

to indoor pollution (Terero, 2014). It is important to note that grid electrification has been utilised as the 

general approach to the electrification process. It is not surprising therefore that by 2008, electrification 

levels had risen to 73%, which means a surplus of 4.5 million households were electrified to the grid 

(Department of Minerals and Energy, 2008; Terero, 2014). The programme concentrated on expanding the 

grid to new communities such as rural areas and communities that were not electrified although they were 

in already electrified areas. 

In 1994, the National Energy Regulator South Africa (NERSA) was therefore tasked to develop and oversee 

the implementation of the Integrated National Electrification Programme (INEP) (Niez, 2010 & Mazibuko, 

2015). Between 1994 and 1999 the INEP was implemented to boost energy security. The objective of the 
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INEP was to provide electricity to rural and urban low-income households which did not have access to 

electricity during the apartheid period. These households were expected to switch from using fuel wood, 

candles and batteries to using electricity for their household needs such as cooking, lighting and heating. In 

2000, the Government of South Africa made an assertion that everyone should have access to basic services 

and these included electricity and water (DoE, 2012). Access to energy became a social right and this was 

supposed to be addressed at national, provincial and municipality level. In 2001 the Department of Energy 

(DoE) the command was given to implement and oversee the electrification programme in the country. 

Despite Eskom produces 97% of the electricity it distributes 55% while the rest is sold to municipalities 

which then distribute it to the consumers (Niez, 2010). Municipalities have been capacitated to roll out the 

national electrification programme. It is important to observe that the electrification programme benefits 

from a special allocation from the National Treasury.  

The South African government supports the principle that basic services should be accessible and affordable 

to all. The government has therefore put in place mechanisms that enable the poor to benefit directly from 

the electrification programme. The government has allocated a 20 amph connection free of charge and there 

is also a 50kWh free monthly alleviation that is implemented by municipalities (Louw et al., 2008; DoE, 

2012 & Department of Minerals and Energy, 2008). An international comparison with other countries 

revealed South Africa as one nation with the lowest tariffs in the world (Niez, 2010). 

The focus of government is grid connection, and the non-grid connection is only used if there are no other 

feasible options to extend the grid within a foreseeable future (DoE, 2012). In actual fact, South Africa has 

a large off-grid electrification programme which is driven by the government's interest in renewable energy 

which it considers essential for sustainable development. The renewable energy which is indigenous and 

naturally available in South Africa is considered central to the strengthening of the country's energy security 

as it is not subject to disruption by international crises. The country published a White paper on renewable 

energy in 2003 to show its seriousness with regards to the adoption of renewable energy (Mbaka, 2015). 

The government has therefore embarked on a non-grid electrification programme through solar home 

systems in remote areas where the lowest capacity grid system cannot be provided. This programme is fully 

funded by government and rural end consumers purchase non-grid electricity from the service provider who 

has the responsibility of providing maintenance for the solar home systems (Mbaka, 2015). The Department 

of Energy guarantees that the providers of non-grid technologies augment their services by selling thermal 

energies such as paraffin and liquefied petroleum gas. The service provider who has a monopoly for serving 

an area must ensure that widespread access is completed in a village identified as a non-grid area. It is 
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therefore realised that by 2009, 96% of the households electrified used electricity for lighting and television, 

whilst 63% used it for cooking and 34% used it for heating (Niez, 2010). Households that have not been 

connected as yet use candles for lighting, wood and paraffin for cooking and wood for space heating. All 

these policies may in the long run support the government to meet the energy security issues at one end and 

move towards the future of clean energy in South Africa. 

2.6 Conceptual framework 

Independent variables 

 

                                                            

                                                                             Dependent variables 

 

 

 

 

 

 

 

 

 

                 Direction of influence 

Figure 2.2 Diagrammatic representation of the conceptual framework for this study     

Source: Adapted from Kawsari & Zerriff (2011)  
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to structure a review with numerous variations and context. It explains graphically or in narrative format 

the steps that are taken in achieving the problem and objectives of a study by explaining factors that are 

going to be studied such as main concepts, research questions, variables, data collection, analysis methods, 

and the relationship between them (Kumar & Antonenko, 2014). 

This study will be guided by a conceptual framework adapted from (Kawsari & Zerriff, 2011) and from 

reviewing empirical literature on the impact of rural electrification to answer the question of this study. The 

researcher adopted from Kawsari & Zerriff, (2011) conceptual framework by reviewing the empirical 

literature and extracting the most useful literature and electrification policies in addressing the research 

problem or objectives (Ravitch & Riggan, 2016). Thus, Figure 2.2 shows the conceptual framework that 

will be followed in this study. 

 

2.7 Theoretical framework 

2.7.1 Household Energy adoption theories 
 

There are so many theories, but this study adopted the four following theories: 

a) Household decision making theory 

Eder et al. (2015) noted that the rural households’ perceptions in Uganda influenced the adoption which 

led to the decision of whether to adopt the provision of electricity by a mini-grid. This study will look at 

the unitary model, which is under traditional and neoclassical economics, which are based on consumer 

choice. Males head are the ones who decide which energy to use for the households. Lewis and Pattanayak, 

(2012) noted that households working in agricultural signalling their socioeconomic status, were less likely 

to use cleaner energy. Farming households and their decision-making are influential in alleviating rural 

poverty. Mangivzo (2014) noted that the socio-cultural and the traditional power hierarchy prevailing in 

the rural areas give this authority to the husband. Furthermore, women are basically subservient to their 

husbands as they do not have the space to make decisions. 

 

b) Diffusion theory 
 

Rogers’s theoretical model states that the potential adopters go through a number of steps before accepting 

or rejecting an innovation (Rogers, 2003). This model helps that potential adopter to make the final decision 

whether to adopt or not. The Roger's diffusion of innovation in a household is a process by which new 

technology adoption is communicated over time by utilizing various channels (Rogers, 2003). This 
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diffusion process has been modelled and theorized over time. It assumes that potential adopters get 

interested in new innovation only when they start collecting knowledge of innovation. Socioeconomic 

factors are there in the process of acceptance or rejection of an innovation. According to Shalamzari, (2016) 

diffusion of innovations is a theory that seeks to explain how, why, and at what rate new ideas and 

technologies spread through cultures. 

 

c) Neoclassical theory 
 

Louw et al. (2008) noted the neoclassical theory suggested that the primary economic variables in 

determining the demand for any good or service are individual and/or household tastes and demands; 

further, the prices of these goods and services, as well as available income, also influence the demand for 

consumer goods and services. Neoclassical theory looks at the unitary model. This theory assumes that the 

head of the household’s marginal utility is similar to the marginal utility of every member of the household. 

Household head actions are therefore determined not by his personal income but rather by the household 

income. The unitary model assumes that decisions within the household are made jointly and that the 

household maximizes a single set of objectives for all its members. Soon after lighting, television and radio 

are the first appliances to be purchased and these are associated with men’s preferences. Those appliances 

that are preferred by women are bought later (Mangivzo, 2014). 

 

d) Utility maximizing theory 
 

According to Arthur (2009), presented a theoretical model as a utility maximization of a deprived 

household, obtained from consuming leisure and non-energy commodities, and from owning energy that 

are consuming appliances. Utility-maximizing theory is the most demanded when household consumption 

and production decisions are reliant such as in rural areas (Mangivzo, 2014). Utility maximization 

approaches include the dual character of peasant households as both families and enterprises and thereby 

take account of the consumption side of peasant decision making (Eder et al. (2015). The household 

maximizes utility through the utilization of all available commodities, subject to full income limitations. A 

farming household as a customer influences its behavior as a producer, and the other way around (Arthur 

2009). 
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2.7.2 The Energy ladder model 

According to Winkler (2006), changing patterns of energy consumption where the energy transition has 

been described by some as a ‘universal trend’ whereby households move from traditional fuel, consisting 

of wood and dung through transitional energy sources (coal and paraffin) to ‘modern energy services’ 

(electricity). According to (Risseeuw, 2012), the ladder of cooking energies and household energy transition 

is often explained using the ‘energy ladder’ model (Mangivzo, 2014 & Davis, 1998). This model which 

resembles a ladder (Figure 2.3 below) contains three rungs that represent three categories of energies i.e., 

primitive, transition and advanced energies. These energies are also ordered in increasing order of 

importance, starting with ‘primitive fuels' such as animal dung and firewood at the bottom; continuing with 

‘transition energies' like charcoal and paraffin in the middle, and ending with ‘advanced fuels' such as gas 

and electricity on top. The assumption behind this model is that as a household's socioeconomic status 

increases, they will rationally choose for an energy carrier that is more advanced and therefore able to better 

fits their energy service needs (Mangivzo, 2014).  

 

In other words, as a household’s income increases, dirtier energies such as firewood will completely be 

abandoned and substituted first for transition energies such as charcoal and paraffin and ultimately with 

cleaner energies namely, liquefied petroleum gas (LPG) and electricity. This transition in which one enrgy 

is completely replaced by another is often referred to as fuel switching (Risseeuw 2012). As previously 

mentioned, these energies are placed in a sort of order, meaning that some energies are considered to have 

more disadvantages than others and therefore some energies are considered superior to others. Therefore, 

it assumes that as households climb up the energy ladder, a full switch is done to an energy that has more 

advantages while still taking into consideration the household’s economy. Risseeuw (2012) noted that 

income is an important determinant for the type of fuel used in a household. The authors claim that 

consumers will choose the most advanced fuel accessible with their socioeconomic profile, replacing lower 

quality energieswith higher quality ones. The energy ladder model shows that income rises, households 

switch to a fuel better suited for their socioeconomic status. Additionally, although the transition to cleaner 

energies is depicted as an “evolutionary process”, in the energy ladder model, the authors present that a 

more rapid progression towards cleaner energies can be achieved through “active policy”.  

 

According to Davis (1998) and Masera et al. (2000), the “energy ladder” model has been extensively used 

to describe household fuel choice and energy transition to modern energies. Arthur (2009) revealed that 

household wealth determines the transition from biomass to electricity in Mozambique and it was analyzed 
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by logistic model and asset ownership is regarded as a requirement to go high on the energy ladder. The 

energy ladder by Arthur is a criterion for ranking preferences for domestic energy sources based on the 

households' incomes, with biomass sources at the bottom and electricity at the top. Conventionally, the 

energy ladder places the cheapest sources at the bottom (preferred by the low-income families) and the 

more expensive at the top, also called 'modern energies' (Kowsari and Zerriffi, 2011) in recognition of their 

superiority inconvenience, cleanness, safety (Masera, Saatkamp et al., 2000) and on the variety of end uses 

(Arthur, 2009). 

 

 

 

                                                                                  Advance energies  

                                                                               Gas, biofuels,  

                                                                            Electricity  

                                                                           From the grid or generator  

                                                                        and solar 

                                                        Transitions of energies Coal, charcoal and Paraffin 

         

Socio Economic                                     Primitive energies 

 Income                                                Cow dung, firewood and crop waste 

                                                

          Figure 2.3: Energy ladder model 

          Source: Arthur (2009) 

Jones et al. (2015) revealed that access to rural electrification is influenced by different factors such as 

income, occupation, education level, age of household responsible person and household size etc. The 

researcher reviewed the literature about the adoption of electrical appliances after electrification process on 

those electrified villages, which later on, they benefit from electrification where the quality of life is 

enhanced because they start to use the electric refrigerator for food perseverations. However, there are still 

those villages that are still not electrified which show that those areas do not experience electricity benefits. 

In addition, those areas that are recently electrified get low socioeconomic empowerment and low rural 

development (Jones et al., 2015). The better intervention of policies can increase access to electricity, socio-

economic empowerment and rural development. Kowsari and Zerriff, (2011) hypothesized that 

electrification of households relies upon household characteristics. At the point when electricity is 
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accessible. Connection utilization of electricity by household units improves personal satisfaction at the 

rural household unit level and empowers the economy at the group level (Khandker et al., 2009). 

Arthur (2009) noted that changes in the household units associated with and strengthens each other, at last 

turning into a self-maintaining process. Picking up a superior comprehension of household electricity 

adoption determinants upgrades understanding in making a quality of policy that should be utilized to 

enhance acceptance where electricity is reachable. The applications of particular policies add to rural 

improvement and social monetary empowerment among rustic households. Thus, this study adopts this 

conceptual framework by examining household’s characteristics influencing electricity connections, and 

socio-economic benefits of rural electrification. 

Ismail and Khembo (2015) measured energy poverty as a vital powerful factor for sustainable 

socioeconomic development around the world. Energy poverty was measured using various approaches, 

including the expenditure-based approach used in this study, the subjective approach, and the thermal 

inefficiency approach (DOE,2012).  

1. Expenditure-based approach: If a household spends more than 10% of its total household income on 

energy, it is considered energy poor, or energy insecure. 

2. Subjective approach: a household is considered energy inefficient if it possesses one or more of the 

following characteristics: 

• the amount of energy the household uses is reported to be insufficient for its needs;  

• the amount of energy the household uses for lighting is reported to be insufficient for its needs;  

• the amount of energy the household uses for cooking is reported to be insufficient for its needs;  

• the amount of energy the household uses for heating rooms and keeping warm is reported to be 

insufficient for its needs. 

3. The thermal inefficiency approach is based on assessments of the state of one’s household, with a 

particular emphasis on thermal comfort levels in relation to social demands. In essence, this entails rating 

a household’s thermal efficiency, as this has an effect on the amount of energy required to heat the 

household to an acceptable standard and is commonly represented as a significant determinant of domestic 

energy costs. This is where energy poverty comes into play, focusing on the proportion of total household 

income or expenditure that is devoted to energy. Households that spend more than 10% of their income on 

energy are considered to be energy insecure, and as a result, they are likely to face difficult choices between 

meeting energy requirements on the one hand and sacrificing other important competing spending priorities 
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on the other. As a result, the indicator is frequently conceptually linked to the measurement of affordability 

(WHO, 2006). 

 

2.8 Assessment of the analytical models used in the study 

According to empirical evidence on energy and poverty issues, reality is far more complex than the simple 

transitional theory would appear to imply. It has been discovered that at any given time, households rely 

on a variety of energies that typically include at least two steps on the ‘energy ladder’ empirical review on 

Binary Logistic Regression (BLR). Mbaka (2015) used binary logistic regression to evaluate electrification 

adoption in a study conducted in Kenya and concluded that socioeconomic characteristics of households 

are important factors in determining grid extended electricity adoption. In a study conducted by Ismail and 

Khembo (2015), a logistic regression model was used to estimate the determinants of energy poverty of 

these households. They concluded that households connected to the national electrical grid were more 

energy poor/insecure. In an Arthur (2009) study, logistic regression was used to assess the likelihood of 

poor households shifting from biomass to electricity usage based on a variety of factors. She went on to say 

that while income is not a determining factor in the shift, wealth and the degree of primary energy 

consumption share are just as important as the nature of the energy mix in Mozambican households. 

Because electricity is only available to two-thirds of households in this study, the Binary Logistic 

Regression model is used to investigate factors that influence the adoption of electrical appliances (adopt 

or not adopt electrical appliances). Because of the nature of the dependent variables, which are 

dichotomous, the logistic regression model was used with data from relevant independent variables. The 

binary logistic regression model’s coefficients were estimated using the maximum likelihood method in 

STATA 14. As a result, both models are used in this study. 

2.9 Chapter summary 

This chapter reviewed relevant literature on the adoption of electrical appliances at three different 

electrification stages. Firstly, availability of electricity in rural households of South Africa and its effects 

on adoption of electrical appliances. The socio-economic factors affecting household electrification was 

reviewed with security and unreliable provision of electricity. Policies or regulation on rural electrification 

with household energy transition theories and energy ladder model. 
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CHAPTER THREE: METHODOLOGY 

3.0 Chapter introduction 

This chapter covers the description of the study area and the research design or framework of how the 

research was conducted. Socio-demographics of the study area are described. This chapter also illustrates 

the selected villages, sample size, sampling procedure, and data collection method of the project as well as 

the statistical analysis of the data.  

 

Figure 3.1: Map of the study area  

3.1 Description of the study area 

The study was conducted in three villages under Mnquma Local Municipality (MLM) in the Eastern Cape 

Province of South Africa between July and August 2018. The municipality is located in the former Transkei 

of South Africa. The Mnquma local municipality is one of the municipalities that have a huge backlog 

demand for electricity (Mazibuko, 2015). According to the Stats SA (2011), Mnquma Local Municipality 

is located at 32° 19′ 0″ S and 28° 8′ 0″ E with 252390 population of approximately 69732 households. Unit 

analysis of this study is the households in villages. Mnquma Local Municipality has these villages which 

are electrified (Electrified = 313 households), non-electrified (non-electrified village = 281 households) 

and recently electrified (recently electrified = 260 households) which make the total of 854 households 

(Stats SA, 2011).  
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Temperature and climate conditions: According to (IDP,2016), the climate within MLM of jurisdiction 

varies from mild temperature conditions 14 to 23 degrees Celsius along the coast to slightly more extreme 

conditions in the inland of about 5 to 35 degrees Celsius. The summer rains give conducive environment to 

farming. In winter, frost is dominant, and snow rarely falls. This gives a reason to the households to use 

energy more for heating their homes in winter season. 

Agricultural potential: Arable land is one of the resources exist in MLM and the area is regarded as a maize 

belt area. Maize is a staple food which is converted to mealie-meal, samp and other tech products. IDP 

(2016) noted that there are more than 50 existing Agriculture Co-operatives within MLM, and the 

municipality supports them through supply of inputs and implements, capacity building and business plan 

development. According to Stats SA, (2011) MLM population practice livestock raising especially cattle, 

goats, chicken, and sheep. According   to   the   South   African   Department   of Agriculture, MLM has 

33.5 % livestock, 32.4 % poultry, 24.0 % vegetables, 6.0 % other crops and 4.1 %other. Crop farming is 

also at subsistence level within the villages, characterised by gardens and medium sized plots where 

landscape allows. 

Unemployment Levels: As part of the Eastern Cape, MLM is one of the municipalities with the highest 

levels of poverty, illiteracy and unemployment. Approximately 13.3% of the population is unemployed, 

only 16.7% is employed while 70% of the municipal population is considered economically inactive (IDP, 

2016). The municipality has limited employment opportunities, and this has huge implications on the 

increased need for welfare, livelihood and indigent support in the municipality. 

Household’s monthly income: According to IDP (2016) about 15 % of the households in the municipality 

have no income and approximately 4% with income less than R1600 per month. This means that 

approximately 15% of households in the local community need subsidy arrangements for survival and thus 

are unable to pay for services. This therefore has huge implications on the municipality’s financial status 

in that they cannot rely on residential cross subsidisation for revenue. 

Education Levels: About 7% of the Mnquma population has no schooling and 31% completed primary 

while 52% completed grade 12 and just above 9. % of the population got a higher education in 2011(IDP, 

2016). 

Access to electricity as a basic service: According to IDP (2016) the Table 3.1 below shows that the 

government has made remarkable improvement in terms of ensuring that households have access to 

electricity, especially in previously disadvantaged areas. In Mnquma Local Municipality approximately 
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26000 households still use paraffin and candles for lighting and that shows that government still needs to 

address this issue. 

Table 3.1: Types of energies used by households at Mnquma Local Municipality 

Energy types Number of Households 
Electricity  42795.1 
Paraffin  19960.5 
Solar  118.9 
Gas  341.2 
Candles  6382.7 
Other  133.6 
TOTAL  67032 

Source: IDP (2016) 

Infrastructure: Rural villages in Mnquma Local Municipality are serviced mainly by gravel roads and very 

little by tar road to the nearby towns (Centane, Ngqamakhwe and Butterworth). Due to the steep terrain and 

high erosion levels, the gravel roads in the area require regular maintenance due to erosion of which that is 

rare to find. Even when there is an electricity problem that requires maintenance Eskom takes time to come 

and fix the wires. Eder et al. (2015), noted lack of infrastructure as a barrier physical facility of transmission 

and distribution networks and there is no after scale support after the installations. 

3.2 Research Design  

A quantitative cross-sectional research design was employed in this study because data collection was 

collected at one point in time on several variables such as demographics and household’s socio-

demographic influencing the adoption of electrical appliances after rural electrification. This design is 

chosen because masters is a two-year degree programme and it is not feasible to track one village over a 

long period of time. Hall and Lavrakas (2008) noted this design can only measure differences among a 

variety of people, subjects, or phenomena rather than a process of change. As such, researchers using this 

design can only employ a relatively passive approach to make causal inferences based on findings because 

of this study duration (Hall and Lavrakas, 2008). Quantitative data was gathered through the administration 

of questionnaires to respondents in the study area. Planning for the research is essential for the researcher 

not only to choose variable research problem but also to consider the types of data required to address the 

research problem, as well realistic means of collecting and interpreting the data (Leedy & Ormrod, 2010). 

Hence, the researcher should know where the data can be established, how the data can be collected, when 

to collect and how to interpret the collected data 
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3.2.1 Unit of Analysis 

According to Bless et al. (2016), unit of analysis is the person or object from whom the social researcher 

collects data. The units of analysis for this study are the rural agricultural households from the three 

electrification stages in the three villages purposively selected for the study. Household representative in 

Mnquma Local Municipality constituted unit of analysis for this study. The respondents were selected from 

electrified, recently electrified and non-electrified villages, in which a sampling frame was developed from 

village list that was shared during data collection. Household representative were surveyed on behalf of all 

the people who usually ate and slept under the same roof and who shared the same budget of incomes to 

support their electricity consumption. Considering household head as unit of analysis minimized costs and 

time, because instead of questioning every member of the household, only one member was questioned.  

3.2.2 Sampling Procedure 

Sampling is the process of selecting a portion of the population to represent the entire population. Bless et 

al. (2016) define a sampling frame as a list of all units from which a sample is to be drawn. The population 

of interests is the household of three villages in Mnquma local municipality, these villages are at different 

stages of electrification: an electrified, recently electrified (less than 10 years) and non-electrified. The 

study used a simple random sampling to select households from the three stages of electrification villages 

(three villages because each one is at a different stage of electrification). Chiefs of the villages share the 

village lists of the household during the data collection with the enumerators. The three villages in terms of 

several variables such as age, gender, marital status, household size, location of the household, education, 

and energy use, source of income to but electrical appliances, income and energy expenditure of the 

household. Mnquma Local Municipality has these villages which are electrified village (Mgomanzi = 313 

households), non-electrified village (Qina= 281 households) and recently electrified village (Qobo-qobo= 

260 households) which make the total of 854 households (Stats SA, 2011). Yamane (1967) provided a 

simplified formula to calculate sample size: 

n= 𝑁𝑁
1+𝑁𝑁𝑒𝑒2

 [Yamane’s formula]  

Where n = sample size; N = number of households, 854 (total household of the three selected villages 

obtained from census 2011) and e = degree of precision (95%)  

= 𝑁𝑁
1+𝑁𝑁𝑒𝑒2

 

= 854
1+854×0.052

 

=272.4 
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Therefore, sample size that the researcher managed to get was n= 224 collected from households of the 

three villages which are Mgomanzi, Qobo-qobo and Qina. A sample of 70 households was collected from 

non-electrified and recently electrified each village and 84 households from Electrified. The rule of thumb 

for choosing a sample size is that it should be at least 5% of the population (Bless et al., 2016). Simple 

random sampling was used from a sample frame list provided by the village chief to select 91 households 

from each of the three villages, but due to unavailable households, a researcher was only able to get about 

70 in each village. The advantage of this method is that everyone in the population has the same probability 

of being selected as part of the sample as any other individual (Bless et al., 2016).  Leedy and Ormrod 

(2010) also noted that this eliminates the bias inherent in non-probability sampling procedures because the 

probability sampling process is random; every farmer had an equal opportunity of selection in the 

population. However, the challenge with this technique is that every person in a population has to be listed 

before the corresponding random numbers can be read, this method is very cumbersome to use for large 

populations. 

3.2.3 Data collection instrument 

Primary data was collected through a quantitative method using face to face survey questionnaires 

(Appendix 1). Where the presence of the interviewer increases the quality of the responses since the 

interviewer can probe for more specific answers (Leedy & Ormrod, 2010). This data was collected from 

the respondents of rural areas of Mnquma Local Municipality. The field work of this study was conducted 

by the researcher and three enumerators. Each household was visited and identified using socio-

demographic characteristics such as household size, age, gender and income for rural electrification and on 

the effect of energy security on adoption of new electrical appliances in the three villages of the Mnquma 

Local Municipality was collected. It was separated into the following sections: Household demographic 

characteristics, electricity availability status, electrical appliances adoption and electricity benefits. The 

targeted respondents were the household head, and in their absence a close and mature relative or next of 

kin was interviewed. A structured questionnaire was administered with both open-ended questions that 

required written responses and closed-ended questions providing pre-determined options. Data collected 

using the survey questionnaire was analysed using Statistical Package for Social Sciences (SPSS 24) and 

Stata version 14. According to Bless et al. (2016) open-ended questions leave the participants free to 

express their answers as they wish in as detailed or complex, as long or as short a form as they feel is 

appropriate. Pictures below show how data was collected from the three villages.  
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3.2.4 Energy security status measurement 

The dependent variable was measured using the method developed by Ismail and Khembo (2015), in which 

energy poverty was assessed using an expenditure approach. The household expenditure approach was used 

in this study to assess energy security in relation to household income, 

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 𝑠𝑠ℎ𝑎𝑎𝑎𝑎𝑎𝑎 𝑜𝑜𝑜𝑜 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑜𝑜𝑜𝑜𝑜𝑜 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑡𝑡 =
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑜𝑜𝑜𝑜 𝑎𝑎𝑎𝑎𝑎𝑎 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻ℎ𝑜𝑜𝑜𝑜𝑜𝑜 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚ℎ𝑙𝑙𝑙𝑙 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 

100% 

Households with an energy expenditure budget greater than 10% were considered to be energy-insecure, 

and thus coded 0 (zero). Those who spent less than 10% of their income on energy received a code of 1(one) 

and considered energy secured. As shown in Table 3.2, this allows for the creation of a dummy variable for 

energy security. 

3.2.5 Household agricultural income measurement 

In the questionnaire used for this study, respondents were specifically asked to explain how some selected 

appliances were purchased (please see question number B.6 in section B “How was the purchase of selected 

appliances financed?”). The question was used to calculate household agricultural income. Some responses 

included dummy measures of agricultural and non-agricultural income. When the household head, 

reference person, or main income earner is economically active in agriculture, the household is considered 

to be an agricultural household (Guthrie and Hirmer, 2017). The household was determined to be activeness 

in agriculture when household owners were able to use the income from selling the vegetables and 

livestock/livestock products to purchase the electrical appliances. Agricultural household is a household 

involved in agricultural activities. 

3.2.6 Adoption of electrical appliances measurement 

Adoption of electrical appliances was assessed based on the extent to which new appliances were purchased 

and old non-electric appliances were replaced by electrical appliances, electricity access, household 

preferences, household income, and ownership of electrical appliances (Huebner et al., 2016). In this study 

the questionnaire respondents were asked if the household adopted the electrical appliances.B.5 in section  

3.3 Data Analysis 

According to Bless et al. (2016), data analysis allows the researcher to generalise the results from the sample 

used in the study by the researcher to the entire population. Descriptive statistics was used to interpret, to 

describe the sample and determine the electrification effect and benefits to the respondents. This was done 

using descriptive statistics such as frequencies and percentages which were used to present the demographic 
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information and other analysed data in graphs and tables. This analysis was performed using Statistical 

Package for Social Sciences (SPSS) version 24 to enable descriptive graphical representation for the 

collected data and STATA version 14 for the regression analyses. Objective one used descriptive statistics 

which was employed in the three villages and objective two and three employed BLR to reveal the 

relationship between the respondents’ socioeconomic and demographic effect in their use of new electric 

appliance and households energy security status. 

3.3.1 Model specification: Binary Logistic Regression Model 

In the literature, it has been noted that a binary choice model (logit or probit) is most appropriate in 

analysing models with binary response-dependent variables. Binary choice models assume both 

deterministic utility and probabilistic decision process (Greene, 2012), and have been used extensively in 

the literature to model adoption decision studies involving binary or dichotomous choices. A strong linkage 

between binary choice models and the theory of utility has been established in the previous literature. The 

study utilized a binary logistic model to analyse factors that influence household new electrical appliances 

adoption on the availability of electricity because it was found to perform superior to the multinomial logit 

model by (Cakmakypana and Goktas, 2013). Binary logistic regression is a type of regression analysis 

where the dependent variable is a dummy variable coded 0 or 1(Greene, 2012). Logistic regression is used 

to describe data and to explain the relationship between one dependent binary variable and one or more 

nominal, ordinal, interval or ratio-level independent variables. The probability distribution and constrains 

of the estimated probabilities should lie between 0 and 1 (Hosmer & Lemeshow, 2000). The dependent 

variable was coded 1 if the household is energy secured and 0 Otherwise.   

According to Greene (2012), the logistic model takes the form: 

log(𝑃𝑃𝑖𝑖  /(1− 𝑃𝑃𝑖𝑖) = 𝑙𝑙𝑙𝑙𝑙𝑙𝑃𝑃𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑋𝑋1 … … … . . … … … … … … … … … … … … … … … . (1) 

Where 𝑃𝑃𝑖𝑖 is the probability of energy security and 𝑋𝑋1 is a predictor variable? Therefore, the parameter 𝛽𝛽0  

gives the coefficient Exp (β) of the dependent variable.  

The probability of the occurrence of an event relative to non-occurrence is called the odds ratio and given 

by the following equation: 

𝑃𝑃𝑖𝑖  /(1 − 𝑃𝑃𝑖𝑖)  = exp(𝛽𝛽0 + 𝛽𝛽1𝑋𝑋1) … … … … … … … … … … … … … . … … … … … … … … . (2)  

Or in terms of probability outcomes 

𝑃𝑃𝑖𝑖 = exp(𝛽𝛽0 + 𝛽𝛽1𝑋𝑋1)/(1 + 𝑒𝑒𝑒𝑒𝑒𝑒(𝛽𝛽0 + 𝛽𝛽1𝑋𝑋1)) … … … … … … … … … … … … … (3) 
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The model is set as follows  

          PI =β0 +β1X1+β2X2+β3X3+…. Βn+µi ……………………………………………… (4) 

 Where: β0=intercept term 

β1, β2, β3…. Βn= slope of the parameters or regression coefficients of the model which measures a unit change 

in explanatory variables using marginal effects of binary model. 

X1, X2…. Xn = the marginal effect of eight explanatory variables for objective two were investigated to 

examined the relationship between socio-economic and demographic factors of the household agricultural 

income on energy security among selected agricultural households with the probability that a household is 

knowledgeable about the energy security and affordability of the household. These include, gender, age, 

marital status, household size, occupation, Total household monthly Income and agricultural income. Table 

3.2 summarizes variables specified in the binary logistic model with energy security as the dependent 

variable and their expected signs. 

Ui = Error or disturbance term 

In objective two, the dependent variable (energy security status) was determined by assigning a value of 1 

for a household that was shown to be energy secured. A value of 0 was assigned for households who shown 

being energy insecure in response to household socio-economic characteristics and household agricultural 

income. The model was utilised to estimates the relationships of socio-economic characteristics and 

household agricultural income on energy security. 

Table 3.2: A priori expectation of the Binary Logistic Model variables 

 

VARIABLE UNIT  

AND  

DESCRIPTION 

TYPE OF  

VARIABLE 

 A PRIORI 

EXPECTATION 

(+/-) 

LITERATURE 

Energy security status 

(E.S.S) 

If the household is energy 

secured (Yes= 1) or 

 not (No = 0) 

Dummy   

INDEPENDENT     

Gender (GENDER1) 
X1 

0= if household head 

 is female; 1= male  

Binary 

dummy 

 

+/- 

Mbaku, 2015. Lewis and 

Pattanayak, 2012 
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Age of head (AGE 1) 

X2 

Actual ages in years Discrete +/- Jones et al .2015 

Marital status 
(MARIST1) -X3 

1= if household head 

 is married; 0= otherwise 

Dummy +/- Kumar & Rauniyar 2018 

Household size 

(TOTALSAMS)-X4 

 

Total number of 

 people who live in 

 the household 

 Number of household 

members in the household 

Discrete + Lewis and Pattanayak, 2012 

Occupation (OCCUP1   

-X5 

1= Employed 

0=unemployed 

Dummy + Kooijman VaDijk, 2008 

Income (Rands) 

HHMINC- 

X5 

Total household monthly 

income 

Continuous +/- Kooijman VaDijk, 2008 

Khandker et al. (2009) 

Agricultural Income 

(AGRICI)-X7  

1= agricultural income  

0=non  

Agricultural income 

Dummy +/- Guthrie and Hirmer, 2017) 

Source: Authors own computation (2018) 

Where Pi is the probability of adopting new electrical appliances and X1 is a predictor variable? Therefore, 

the parameter β_0 gives the coefficient Exp (β) of the dependent variable. 

X1, X2…. Xn = the marginal effect of eight explanatory variables for objective three were investigated 

to determine the effect of household agricultural income on the adoption of new electrical appliances. 

With the probability that a household is knowledgeable about the adoption of electrical appliances use. 

These include, gender, age, marital status, education level, household size, Total household monthly 

Income, occupation, energy security status and agricultural income. Table 3.3 summarizes variables 

specified in the binary logistic model with adoption of electrical appliances as the dependent variable and 

their expected signs. 

Ui = Error or disturbance term 

In objective three, the dependent variable (adoption of electric appliances) was determined by assigning a 

value of 1 for a household that has adopted electric appliances. A value of 0 was assigned for household 
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who has not adopted electric appliances in response household agricultural income. The same model was 

utilised to estimates the relationships of household agricultural income on energy security. In this study, 

the Binary Logistic Regression model (BLR) was employed to explore factors that affect the adoption of 

new electrical appliances since the number of availabilities of electricity to households is only two (adopt 

or not adopt new electrical appliances). 

Table 3.3 summarizes description of variables specified in the binary logistic model with adoption of 

electric appliances as the dependent variable and their expected signs in Table below: 

Table 3.3: A priori expectation of the Binary Logistic Model variables 
VARIABLE UNIT  

AND  

DESCRIPTION 

TYPE OF  

VARIABLE 

 A PRIORI 

EXPECTATION 

(+/-) 

LITERATURE 

Adoption of  

electric appliances 

 Yes= 1 No=0 

If the household has 

adopted electric 

appliances or not 

Dummy   

INDEPENDENT     

Gender (GENDER1)-X1 0= if household head  

is female; 1= male  

Binary dummy  

+/- 

Mbaku, 2015. Lewis and 

Pattanayak, 2012 

Age of head (AGE 1)-X  Actual ages in years Discrete +/- Jones et al .2015 

Level of education 

(EDULE1)-X3 

1= formal education,  

0 = otherwise 

Dummy + Tegene et al. 2015 

Marital status 

(MARIST1)-X4 

1= if household head 

 is married; 0= 

otherwise 

Dummy +/- Kumar & Rauniyar 2018 

Household size 

(TOTALSAMS)-X5 

 

Total number of 

people who live in  

the household  

Number of household 

members in the 

household 

Discrete + Lewis and Pattanayak, 2012 
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Income (Rands) 

HHMINC-X6 

Total household 

monthly 

 income 

Continuous +/- Kooijman VaDijk, 2008 

Khandker et al. (2009) 

Occupation (OCCUP1)  

X7 

1= Employed 

0=unemployed 

Dummy + Kooijman VaDijk, 2008 

Energy security status 

(E.S.S) -X8 

1=energy secured; 

0=energy insecure  

Dummy  

+ 

Louw et al.2008; Ismail 

And Khembo 2015 

Agricultural Income 

(AGRICI)-X9 
1= agricultural 
income (Selling 
livestock and 
Selling vegetables) 
0=non-agricultural 
income (Loan, 
Savings, Remittees) 

Dummy +/- Guthrie and Hirmer, 2017) 

Source: Authors own computation (2018) 

 

3.4 Model Fit 

As explained by Hosmer and Lemeshow (2000) the logistic regression model is the best fitting model to 

describe the relationship between an outcome (dependent or response) variable and a set of independent 

(predictor or explanatory) variables where the dependent variable is dichotomous. The findings for the 

goodness-of-fit test shown in chapter 4 indicate that the model fits the data well. Thus, the findings for 

Hosmer & Lemeshow Test show that the binary logistic regression is well suited to predict the influence of 

the independent variable on the dependent variable.  

3.5 Ethical Considerations 

To complete research with appropriate research rules research ethics is very significant considering the 

ethical aspect of research enough time will be given to the respondent of the study so that they can depict 

their true view on research questions. Primary data is used in this study. The ethical clearance certificate 

reference number AKI021SNTO01 was obtained at University of Fort hare on the 23 July 2018. Permission 

to conduct the research in Mnquma Local Municipality was therefore requested from the three villages 

Councillor 

Informed consent and discontinuance participation:  Informed Consent by visiting the chiefs of the study 

villages before collecting data. During the visits, the methodological objectives were explained to the chiefs 
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which then gave researcher permission to conduct data collection through administering of questionnaires.  

Informed consent from the participants of the research to ensure the usage of their given data. Participants 

have the right to know what the research is about, how it will affect them, the risks and benefits of 

participation (Bless et al.2011). The researchers tried to explain the aim of the study and also revealed that 

participation was strictly voluntarily (Leemy & Ormrod, 2010). They also should know that they have the 

right to decline or discontinue their participation at any point during the process. In the case of this research, 

local authorities will be notified beforehand, and permission will be asked for before anything happens. 

The questionnaire will be short o avoid fatigue that can cause participants to stop before finishing. 

Confidentiality and Anonymity: Confidentiality of respondent will be maintained strictly to ensure the 

privacy of their data by always keeping under the secure condition of the participant personal information 

when collecting data. The disclosure of respondent identity will be based on their consent where if they are 

not willing to disclose the identity (such as the name of respondents), their identity will not be exhibited, 

each questionnaire used will be assigned a number and use correct referencing for secondary data 

information. 

Protection of Vulnerable Participants: Vulnerable participants are those do not have the necessary degree 

of understanding to give informed consent to participate in the research e.g., children. Other vulnerable 

people include those that are unemployed, disabled people and mentally ill people. If vulnerable people are 

encountered during the process, the researcher will be sensitive to their needs and will not be patronising 

or condescending to the participants.  

Respect: Research involving people only is possible if there are a mutual respect and confidence between 

investigators and participants. All participants will be fully respected regardless of their attitude. Since the 

research would not happen without the participants, the researcher will make sure the participants do not 

walk away from the research having regrets or unhappy. 

3.6 Chapter Summary 

The first part of the chapter has focused on the description of the study which highlighted areas where the 

study was conducted, temperature, level of education, agricultural potential, total monthly household 

income and infrastructure of the three villages. The design of the study has described the approach used 

during the study as well as the method applied in collecting data. The data collection covered the theoretical 

method in collecting data and how it was analysed to achieve the objectives of the study. The techniques 

and procedures used, the issue of ethics applied throughout the study has been clearly clarified and lastly 

model fit was done to check the suitability of the models.  
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CHAPTER FOUR: PRESENTATION OF RESULTS 

4.0 Chapter introduction 

This chapter presents the descriptive statistical analysis results of the sampled households Mnquma Local 

Municipality specifically on non-electrified, recently electrified, and electrified. The data was collected in 

August and September 2018 where a total of 224 respondents were collected from the mentioned three 

villages. This chapter is divided into four parts. Part one presents and discusses the socio-demographic 

characteristics of household heads and the effect of electrification in the adoption of electrical appliances 

to three different stages of electrification. Part two presents’ benefits of electricity with electrical appliances 

and part three presents’ uses of adopted electrical appliances. An objective of the study was to examine the 

effects of household agricultural income on the adoption of electrical appliances and energy security among 

the selected agricultural households in Mnquma Local Municipality. Table and charts were used to present 

the information. 

4.1 Descriptive statistics of socio-demographic characteristics of the household head  

4.1.1 Household head age, gender of the household head and marital status 

Presented in the Table 4.1 below are the demographic variables of the household heads. The ages were 

categorized into four groups, the first one was that of ages less than thirty, the second category goes between 

thirty and forty, the third category goes from forty-one to fifty, while the fourth category goes from fifty-

one to sixty and then the last one aimed at categorizing pensioners was sixty and above. The findings 

revealed that many households in three villages are pensioners, i.e. persons over the age of sixty. In non-

electrified and recently electrified many respondents fall into the (60+ years) age group followed by the 

middle class which is between the ages of (41-50 years) and then (51-60 years) and also (30-40 years). The 

remainder, the smallest group, had the age range (less than 30 years) while in Electrified many respondents 

fall into the (60+ years) age group followed by the middle class which is between the ages of (41-50 years) 

and then (30-40 years) and also (51-60years).  The remainder, the smallest group, had the age range (less 

than 30years). According to Jones (2015) noted that old household heads consume low electricity. 

The mean age for a village electrified for a long time is 51 years, for a recently electrified village is 56 years 

while a village that is not electrified is 54 years. Since the majority of household heads of the studied 

villages are in their productive years; then it means that younger household heads are more likely to be 

adopting electrical appliances than those with older household heads.  

From the table 4.1 reveals that in Electrified male head were many (58.3%) and females were few (41.7 

%). While in non-electrified 67.1 % are females and 32.9% are males while in recently electrified there are 
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more female-headed household (54.3%) and males are few (45.7%). In Electrified the highest percentage 

of the male head of households support the study by Mbaku (2015) which showed males as the one who 

adopt electricity. 

The findings indicated that the marital status of the household heads was divided into four main groups 

namely single, married, widowed and divorced. Table 4.1 shows that most household heads from electrified 

(48.8 %) and recently electrified (54.3%) are married, which indicate that such households are relatively 

stable in Mnquma municipality while in non-electrified are single (15.7%), widowed (24.3%), married 

(35.7%), divorced household heads (10.0%) were the least class of respondents. 

Table 4.1: Household head age, gender of the household head and marital status  
Variables Electrified Recently electrified Not electrified Total 

 Frequency Percent Frequency Percent Frequency Percent Frequency Percent 

Age 

 

 

<30 3 3.6 2 2.9 3 4.3 8 3,6 

30-40 18 21.4 11 15.7 8 11.4 37 48,50 

41-50 23 27.4 14 20.0 19 27.1 56 24,83 

51-60 12 14.3 12 17.1 13 18.6 37 16,67 

>60 28 33.3 31 44.3 27 38.6 86 38,73 

Total 84 100.0 70 100.0 70 100.0 224 100 

 Mean 51.36  56.2  54.9      

 SD 13.8  13.8  13.4      

 Min. 27  24  27      

 Max. 80  86  86      

          

Gender 

            

Female 35 41.7 38 54.3 47 67.1 120 54,37 

Male 49 58.3 32 45.7 23 32.9 104 45,63 

Total 84 100.0 70 100.0 70 100.0 224 100 

          

Marital  

status 

Single 15 17.9 10 14.3 11 15.7 36 15,97 

Married 41 48.8 38 54.3 25 35.7 104 46,27 

Widowed 19 22.6 17 24.3 27 38.6 63 28,50 

Divorced 9 10.7 5 7.1 7 10.0 21 9,27 

Total 84 100.0 70 100.0 70 100.0 224 100 

Source: Field survey, 2018 
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4.1.2 Household head’s educational level and occupation status and source of income 

On the Table 4.2 below Secondary education is the highest level of education amongst these households 

with 60.7% (electrified), 65.7% (recently electrified) and 52.9% (non-electrified). While tertiary education 

is in electrified (22.6%), recently electrified (10 %) and in non-electrified (2.9 %). In Electrified there was 

no household head without formal education while in recently electrified it was1.4% and in non-electrified 

it was 10 %.  In electrified households it’s shows that there are more household heads who went to tertiary 

than other villages. This is supported by Tegene et al. (2015), that having access to electricity has a visible 

effect on the level of schooling.  

Employment status is one of the important factors in determining the rate of adoption of any kind of 

appliances. The employment status presented in Table 4.2 is categorised into five different groups for 

household heads, i.e. Unemployed, employed, self-employed, Pensioner and part-time, measured as dummy 

variables, as an electrified or non-electrified. Amongst the recently electrified households, unemployed 

respondents were about 21.4%, employed respondents 22.9%, self-employed 14.3 %, pensioners 40.0% 

and part-time farmers were about 1.4 % while in more than ten years electrified households, unemployed 

respondents were about 25.0 %, employed respondents 31.0 %, self-employed 6.0 %, pensioners 33.3% 

and part-time farmers were about 4.8 %. Considering the demands of electricity production such as access 

to fresh food and better studying appliances, these results are reasonable enough. Electrical appliances 

adoption also encourages self-employment, hence some of the Electrified households are self-employment. 

On the other side, when considering the individuals that have not-electrified, unemployed respondents were 

about 38.6 %, employed respondents 11.4 %, self-employed 1.4%, pensioners 41.4% and part-time farmers 

being 7.1%. These results are inconclusive because of various factors such as high employment status in 

rural areas of the Eastern Cape Province, being risk-averse, and being not exposed to knowledge and 

information. Energy services greatly enhance food security, increase labour productivity, and increases 

household income. 

In many rural areas, the majority of people receive social grants as a source of income. Social grant 

includes child support, disability, and old age pension grants. The study aimed to determine whether 

household income levels have an influence in electricity availability information regarding the source of 

income is presented in Table 4.2. The study indicated that in households electrified more than ten years 

(34.5%) household rely on old age grant and pension followed by 28.6% participants who generate their 

income from salary, remittances (19.0%,), wages (7.1%) business (6.0%) those who do not have source 

of income are 4.8 %.  
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In recently electrified (recently electrified) shows that (40.0%) household rely on old age grant and 

pension followed by 22.9% participants who generate their income from salary, remittances (15.7%), 

business (14.3%), those who do not have source of income are 4.3 % and wages (2.9%). While in non-

electrified households (non-electrified) (41.4%) household rely on old age grant and pension followed by 

remittances 32.9%, followed by wages (10.0%) then by 8.6% participants who generate their income from 

salary, then those who do not have the source of income are 5.7%. and businesses (1.4%) were the least 

in non-electrified households. 

Furthermore, the findings indicated that from sampled participants the majority of households are not 

electrified and receive social grant as their main source of income. Based on the results, it is evident that 

there is a relationship between the source of income and availability of electricity. 

Table 4.2:  household head’s educational level and occupation status and source of income 
Categorical Variables Electrified Recently electrified Not electrified Total 
 Frequency Percent Frequency Percent Frequency Percent Frequency Percent 
Education 
 level 

None 0 0 1 1.4 7 10.0 8 3,8 
Primary 14 16.7 16 22.9 24 34.3 54 24,63 
Secondary 51 60.7 46 65.7 37 52.9 134 59,77 

Tertiary 19 22. 7 10.0 2 2.9 28 11,63 
Total 84 100.0 70 100.0 70 100.0 224 100 

          

Occup- 
ation 

Unemployed 21 25.0 15 21.4 27 38.6 63 28,33 

Employed 26 31.0 16 22.9 8 11.4 50 21,77 
Self 
employed 

5 6.0 10 14.3 1 1.4 16 7,23 

Pensioner 28 33.3 28 40.0 29 41.4 85 38,23 
Part-time 4 4.8 1 1.4 5 7.1 10 4,43 
Total 84 100.0 70 100.0 70 100.0 224 100 

          
Source of 
 income 

Salary  24 28.6 16 22.9 6 8.6 46 20,03 
Wages 6 7.1 2 2.9 7  10.0 15 6.67 
Pension/Old 
age grant 

29 
 

34.5 
 

28 
 

40.0 
 

29 
 

41.4 86 38.63 

Business 5 6.0 10 14.3 1  1.4 16 7.23 
Remittances 16 19.0 11 15.7 23  32.9 50 22.53 
None 4 4.8 3 4.3 4 5.7 11 4.93 
Total 84 100 70 100.0 70 100.0 224 100 

Source: Field survey, 2018 
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4.1.3 Household size and total monthly households’ income 

Household size refers to all members of the family living under one roof. The household size consists of 

children and adults. Table 4.3, household size is categorised into four different sizes, that is, less than 3,3-

5, 6-8, and greater than 8 members, while the level of response is categorised based on the village, that is, 

electrified, recently electrified and non-electrified. In electrified, the response was high to households that 

have the household sizes that have 3-5 (63.1%) members followed by households which are between 6-8 

(31%) greater than 8 (4%) and households which are less than 3 (1.2%). In non-electrified the response 

was high to households that have the household sizes that are between 3-5 members (68.6%), followed 

by households which are less than 3 members (27%), followed by households which are between 6-8 

(4.3%) and the were no members more than 8 members. While in recently electrified the response was 

high to households that have the household sizes that are between 3-5 members (47.1%), followed by 

households between 6-8 (44.3%), followed by households which are members that are more than 8 (7.1%) 

and   members that are less than 3 (1.4%). Larger households’ size utilises more electricity than lower 

household size (Huebner et al., 2016). 

Income level is the indicator of appliances affordability (Kaygusuz, 2011) hence it is one of the important 

socio-economic factors in the literature. Table 4.3 has categorised income level into five, i.e., less than 

R1001, R1001-5000, R5001-10000, R10001-15000 and greater than R15000. Households that have the 

highest total monthly household income which is greater than R15000 is electrified (34.5%) follow by 

recently electrified (17.1%) the non-electrified (4.3%)Amongst the recently electrified households, 

unemployed respondents were about 2.9% (<R1001), 28.6% (R1001-5000), 25.7 % (R5001-10000), 

25.7% (R10001-15000) and 17.1% (greater than R15000) while in more than ten years electrified 

households, 0% (<R1001), 41.7% (R1001-5000), 16.7 % (R5001-10000), 7.1% (R10001-15000) and 

34.5% (greater than R15000).Considering the demands of electricity such as access to fresh food and 

better studying appliances, these results are reasonable enough. Electrical appliances adoption also 

encourages self-employment, hence some of the Electrified households are self-employment. 

On the other side, when considering the individuals that have not-electrified, 5.7% (<R1001), 78.6 % 

(R1001-5000), 11.4 % (R5001-10000), 0% (R10001-15000) and 4.3% (greater than R15000). These 

results are because of various factors such as low employment rate in non-electrified households of the 

rural areas, being at risk of not exposed to knowledge and information. Khandker et al. (2009) also found 

that in Bangladesh the households that have electricity for more than 15 years have 43 percent higher 

incomes than those without. Household income is naturally an important determinant of livelihood 

diversification. 
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Table 4.3: Household size and total monthly households’ income 
Variables Electrified Recently electrified Not electrified Total 

 Frequenc

y 

Percent Frequenc

y 

Percent Frequenc

y 

Percent Frequenc

y 

Percent 

Household 

 size 

< 3 1 1.2 1 1.4 19 27.1 21 9.90 

3-5 53 63.1 33 47.1 48 68.6 134 59.60 

6-8 26 31.0 31 44.3 3 4.3 57 26.53 

>8 4 4.8 5 7.1 0 0 9 3.97 

Total 84 100.0 70 100.0 70 100.0 224 100 

 Mean 4.9  5.6  3.4      

 SD 1.5  1.8  1.3      

 Min. 3  1  1      

 Max. 9  10  6      

Total  

monthly 

household 

income 

<1001 0 0 2 2.9 4 5.7 6 2.87 

1001-

5000 

35 41.7 20 28.6 55 78.6 110 49.63 

5001-

10000 

14 16.7 18 25.7 8 11.4 40 17.93 

10001-

15000 

6 7.1 18 25.7 0 0 24 10.93 

>15000 29 34.5 12 17.1 3 4.3 44 18.63 

Total 84 100.0 70 100.0 70 100.0 224 100 

 Mean 12296.1  10137.1  4027.9    

 SD 11216.0  7261.8  3919.7    

 Min. 2090  400  450    

 Max. 50100  34600  26000    

Source: Field survey, 2018 

4.1.4 Total household energy expenditure  

Total household energy expenditure on energy sources is detailed in Table 4.4 For each energy carrier 

and/or source, expenditure for the users of that particular energy type total monthly expenditure for the 

three sample villages shows some range, with monthly expenditure amongst the electrified and recently 

electrified R101-R200 per month, while households in non-electrified spend R101-R200 per month for 
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gas. The zero expenditure of electricity for non-electrified households is due to the lack of access to 

electricity connections. 

Table 4.4 Energy security status measurement for the three villages 

ESS Energy budget share of total household budget % 

Energy secured 55% 

Energy insecure 45% 

Total 100% 

 

Table 4.5 Total household energy expenditure on energy sources 

 Electrified Recently electrified Not electrified 

source 0-100 101-200 201-300 >300 0-100 101-

200 

201-

300 

>300 0-100 101-

200 

201-

300 

>300 

Electricity 13.1 51.3 13.1 22.7 8.5 61.4 22.8 7.1 0 0 0 0 

Gas 0 4.8 1.2 6.0 0 11.4 2.8 7.2 0 34.3 9.9 21.4 

Paraffin 28.6 0 0 0 59.9 1.4 0 0 58.6 35.8 1.4 0 

Candles 31.0 0 0 0 38.6 0 0 0 34.3 0 0 0 

Fire-woods 0 0 0 0 0 0 7.1 15.6 0 0 22.9 2.9 

Other 

energies 

0 0 0 0 0 0 0 0 17.1 20 1.4 0 

Source: Field survey, 2018 

4.2 Benefits of electricity with electric appliances  

4.2.1 Benefits of electricity  

Electricity has knock-on effects in the lives of electrified village respondents. There are three keys on the 

graph, not connected on the electricity, no means electricity does not improve education, health, 

knowledge information and social status while there is yes electricity improve education, health, 

knowledge information and social status 

Figure 4.1 shows that 100% of the respondents in electrified seem to think that electricity improve 

education and 98,6% of the respondents in recently electrified seem to think that electricity improve 
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education whilst 1.4% of them seem to think that electricity does not improve education. 100% of the 

respondents in electrified seem to think that electricity improve knowledge and information and 100% of 

the respondents in recently electrified seem to think that electricity improve knowledge and 

information.100% of the respondents in electrified seem to think that electricity improves health and 

98,6% of the respondents in recently electrified seem to think that electricity improves health whilst 1,4% 

of them seem to think that electricity does not improve health.97,6% of the respondents in electrified seem 

to think that electricity improves social status whilst 2,4% of them seem to think that electricity does not 

improve social status and 100% of the respondents in recently electrified seem to think that electricity 

improve social status. 

 

Figure 4.1: Benefits of electricity in the three electrification stages 

Figure 4.2 shows that 90% of the respondents in electrified seem to think that electricity improve security 

whilst 9, 5% of them seem to think that electricity improve business and 9, 5% of them seem to think that 

electricity improve environment. The 81% respondents in recently electrified seem to think that electricity 
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improve security, whilst 7,1% of them seem to think that electricity improve business and 2,9% of them 

seem to think that electricity improve environment. Thirteen respondents from electrified and recently 

electrified villages emphasised electricity as a boost in their rural businesses. On the non-electrified village 

there was no benefits identified from electricity. Benefits of electricity in the three electrification stages. 

 

Figure 4.2: Other socio-economic factors electricity improved 

4.2.2 Benefits of electrical appliances 

Figure 4.3 show that the three household appliances which were adopted after electrification process in 

both electrified villages are refrigerator (75%), electric bulb (96,4%) and electric stove (64,3%). The 

adoption of these three appliances depended on their necessities, preferences and the ability to purchase. 

Meat cutting machines which the household were purchase for the business (hiring) purpose when the 

household slaughter cows and sheep etc. This meat cutting machine was recorded under other appliances. 
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Figure 4.3: Electrical appliances adopted after rural electrification 

The electric appliances adopted in Figure 4.3 improve returns on education, time savings for household 

chores and ability to use electric refrigerator as main benefits of electricity access. Most of these appliances 

are multifunctional for example mobile phones improve bank access, improve access to information and 

communication. Table 4.5 shows how respondent perceived benefit of preservation and processing of food 

by the refrigerator, which ‘add value’ to home garden produce.  In terms of value chain in agriculture 

Refrigerator assist in storage of the agricultural produce and food. When the households slaughter animals 

they are no longer afraid of perishing meat. Household agricultural product means can be processed, 

package stored and kept for long periods Bright light at night protect thieves from breaking in the houses 

(Hirmer &Guthrie, 2017). The importance benefits of electrical appliances are discussed below. 

Table 4.5 Three first appliances with the benefits in electrified households 
Village Electric appliances Benefits Frequency Percentage 

Electrified Bright light at night 11 13.1 

Preservation and processing of food  20 23.8 

Increased variety and quality of the diet 14 16.7 

Labour saving for women 15 17.9 

Improved access to information  14 16.7 

Study longer hours 10 11.9 

Total 84 100 
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Recently electrified    

 Bright light at night 6 8.6 

Preservation and processing of food 30 42.9 

increased variety and quality of the diet 5 7.1 

Banking access 3 4.3 

Labour saving for women 12 17.1 

Improved access to information 6 8.6 

Study longer hours 8 11.4 

Total 70 100.0 

Source: Field survey, 2018 

 

4.3 Uses of adopted electrical appliances  

4.3.1 Purchasing of the first three appliances after electrification process 

In figure 4.4 results from the households that were electrified for a long time, the first three appliance 

were purchased by 34% agricultural income and by 27 % in the recently electrified households. Non-

agricultural income was the most form of income used to purchase the first three appliance in both long 

time electrified and recently electrified households by 50% and 43% was through loans, savings, and 

remittances. While in the non-electrified households who did not buy electrical appliances. 
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Figure 4.4: Purchasing of the three first appliance in electrified households 

 

4.3.2 Uses of electrical appliances 

According to Mbaka (2015), availability of power for charging the cell phones had made it very convenient 

to households and phone ownership improved communication with household members in distant places, 

money transfers, social media, and internet. 

The findings in figure 4.5 shows that about 68.75% of households use electricity for ironing, followed by 

paraffin 21.43%, then gas at 8.48% then firewood 0.89% and other about 0.45%. Households have multiple 

energy uses for different purposes. 

 

Figure 4.5: Main energies for ironing 

 

The findings from figure 4.7 shows that about 78.57% of households use electricity for charging phones 

followed by solar 12.24%, and other about 9.18%. Batteries were also used by respondents for charging 

phones. According to Guthries and Hirmer (2017) phones are improving agricultural and labour market 

efficiency coordination with suppliers (to know who is selling what) 
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Figure 4.6: Main energies for charging phone 

 

The findings from figure 4.7 shows that about 59.64% of households use electricity for cooking followed 

by gas at 28.70% then paraffin 8.07% and firewood 3.59%. Therefore, most households use electricity than 

other energy sources for cooking by 59.64%. This means both food security and energy security are 

connectedly significant in the production and distribution of food to fight hunger in households (Sikrweqe, 

2002). 

 

Figure 4.7: Main energies for cooking 
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The finding from figure 4.8 shows that about 37.22. % of households use electricity for heating followed 

by firewoods 30.04% then paraffin 24.22% and gas at 8.52%. This space heating for the rooms is usually 

done in cold season like winter.  

 

Figure 4.8: Main energies for heating 

The findings from figure 4.9 shows that about 68.75% of households use electricity for lighting followed by 

paraffin 25.45%, then others 4.02 % and solar about 1.79 %. Lighting was the first priority for being connected 

to the grid electricity. Candles was specified as other energy source for lighting.  Even in electrified 

households, there is still a huge use of candles as they used as a substitution strategy in case of load shedding 

and short of expenditure budgets. 



57 
 

 

Figure 4.9: Main energies for lighting 

 

4.4 Chapter Summary  

This chapter presented and discussed the results of descriptive analysis of the households in three villages in 

Mnquma Local Municipality that participated in this study. Within this chapter, descriptive statistics such as 

frequencies, percentages and graphs were used to describe socio-demographic characteristics, including 

household size, monthly income, education level, source of income, age, gender etc. Household heads in non-

electrified and recently electrified was dominated by females unlike in Electrified households’ heads were 

dominated by males. Electrified village has more households receiving <15000 of total monthly household 

income.  Results show that the electrified household used agricultural income to purchase electrical appliance 

just after the electrification. Most households use electricity than other energy sources for cooking by 59.64% 

followed by gas at 28.70% then paraffin 8.07% and firewood 3.59%. The results show that most households 

about 68.75% of households use electricity for lighting followed by paraffin 25.45%, then others 4.02 % and 

solar about 1.79 %. The top three household appliances which were adopted after electrification process in 

both electrified villages are electric bulb (81), refrigerator (63) and electric stove (52). Lighting was the first 

priority for being connected to the grid electricity.  
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CHAPTER FIVE 

EMPIRICAL RESULTS AND DISCUSSIONS 

5.0 Chapter introduction 
 

This chapter present empirical results of the effect of household agricultural income on energy security. 

Binary logistic regression was also estimated with energy security as the dependent variable. These effects 

have been analysed using logistic regression when the adoption of electrical appliance is a dependent variable. 

Lastly, chapter is summarised. 

5.1 Binary logistic Regression Model 

This section presents the results obtained from the binary logistic regression model and these results are based 

on socio economic factors and household agricultural income influencing energy security. This model used 

a sample of 224 households in both electrified a non-electrified village and it was analysed with Stata. A 

number of factors and household agricultural income influencing the energy security were tested using the 

Binary Logistic Model. Measures of the significance were at 1% and 5%. Variables were selected based on 

previous studies (Arthur, 2009; Matinga, & Annegarn, 2013). The -57.17752 log-likelihood function also 

shows that the regression model fit the data appropriately. The Pseudo R Square is 0.61 (refer to Table 5.1) 

and it lies between 0 and 1, confirming the goodness of fit of the model, the negative coefficient of age implies 

that the probability is statically significant at 10% level. 

Table 5.1 shows a summary of the results showing seven (7) variables which were hypothesized to be the 

variables influencing energy security. Log likelihood is -57.18. Likelihood Ratio (LR) Chi-Square is 179.87 

and its respective P- value (LR) is 0.0000, these indicate lower probabilities of making mistakes in rejecting 

the null hypothesis because it is less than 0.5. The Variance Inflation Factor (VIF) was used to test the 

multicollinearity. The results shows that all the variables had VIF a less than 10 VIF and mean VIF 4.11 

implying that there was no multicollinearity (Senaviratna1 & Cooray,2019). The low correlation among the 

variables prove that the multicollinearity is not an issue for binary logistic regression models. 

The binary logit model was to indicate the factors and agricultural income that have influence on energy 

security. The variables which include age, total household sample size, total monthly household income, and 

agricultural income were identified as significant from the study results. On one hand, household sample size 

variable is significant at 1% while agricultural income is significant at 5%. On other hand and occupation 

variables and marital status were insignificant at greater than 10% level. Socio economic factors and 
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agricultural income are influencing energy security included age, total monthly household income, total 

household sample size and agricultural income. The results are presented in Table below: 

 

Table 5.1: Factors that are influencing energy security: Binary logistic Model results 

Variable Coefficients Standard erro  Exp (β) ME dy/dx  p-value VIF 

Age -.0409  0.0046 0.9599 -0.008  0.074* 7.19 

Gender -.6491  0.2121 0.5225 -0.132 0.239 2.51 

 Marital Status -.3892  0.1183 0.6776 -0.077 0.514 3.02 

Household  

Monthly Income 

.0005 

 

 0.0000 1.0005 0.000*** 0.000*** 4.11 

Household Size .4925  0.0393 1.6363 0.099 0.011*** 8.11 

Occupation -.0713  0.0888 0.9311 -0.014 0.871 1.60 

Agric. Income .2277 0.0242 1.2557 0.046  0.057** 2.22 

Constant  -4.0083 0.08438  -0.08067 0.000***  

Mean VIF      4.11 

Log likelihood  -57.17752     

LR chi 2(7)         179.87     

Prob > chi2          0.0000     

Pseudo R2              0.6113     

Observation  224     
Legends: ***, ** and * denote significance at 1%, 5% and 10% respectively  

Standard errors in parentheses t-statistics based on robust standard errors 

Source: Field survey, 2018 

Marginal effects (ME): is referred as the change in the expected value of a dependent variable associated 

with a change in an independent variable with other held independent variables constant at specified values. 
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Marginal effects show the change in probability when the predictor or independent variable increases by one 

unit.  

coefficient Exp (β): is the degree of change in the outcome variable for every 1-unit of change in the predictor 

variable. 

Standard error: A measure of the statistical accuracy of an estimate, equal to the standard deviation of the 

theoretical distribution of a large population of such estimates. 

VIF: is a measure of the amount of multicollinearity in a set of regression model variables. 

5.2 Determinants of new electrical appliances in the three villages 

Table 5.1 shows that age, level of education, gender, marital status, occupation, household size, total monthly 

household income. The coefficient of age, gender, marital status and occupation are negatively related to the 

adoption of new electric appliances.  

Age of household heads: The coefficient estimates of the variable age negative statically significant at 10% 

level, in reference to results presented in descriptive statistics. The marginal effect indicates that a 0.8 % 

increase in age of the household head increase the probability of energy security with all other independent 

variables constant. The coefficient is negative in the agreement with a priori expectations. The negative 

coefficient indicates that energy security decreases as age increases.  This implies that younger household 

heads have high chances of affording energy sources than older household heads. The reason for older 

household heads to have less chances is that they receive less income (pension) which is not enough to afford 

all necessary household expenditures including the household source of energies. The results revealed that 

the majority of households were employed in electrified villages. 

Household total monthly income: The results show that household income is statistically significant at 1% 

level and positively influence. The marginal effect result indicates that if other independent variables are held 

constant, probability of total monthly income for the household is significantly increase by less than 1% with 

R1 increase on household energy security. This indicates that the higher the income the more likely to buy 

other energies as compared with lower-income households.  

Household size: The variable was statistically significant at 1% level. The coefficient was positive in the 

agreement with a priori expectations. The marginal effects indicate that 9.9 % increase in household size 

increase the probability with all other independent variables held constant This led to an increase in the energy 

security on household's agricultural income with all other independent variables constant. The positive 
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coefficient indicates that energy security increases as the household size increases. According to Ismail and 

Khembo (2015), coincided that households with a high number of household members staying in one house 

are more likely to be energy poor than households with a low number of people live in the one household. 

Occupation of household heads: this variable has a negative effect on the energy security and insignificant 

at greater than 10% probability level. The marginal effect indicates that a1.4% increase in the household 

head occupation increase the probability of energy security on household's agricultural income with all other 

independent variables constant. The negative relationship indicates that working household heads had 

negative significant influence on probability of the energy security than unemployed household heads. This 

could be attributed to the fact that the household head’s employment status is largely contributing to afford 

many sources of energies. These results are in line with the study from the national survey conducted in 

South Africa by (Davis, 1998) which showed that the ownership of electric stoves (and other electrical 

appliances) are also related to income levels.  

Household agricultural income: This variable has a positive effect on the energy security and significant at 

greater than 5 % significant level. The marginal effect indicates that a 4.6% increase in the agricultural income 

increase the probability of the household energy security on household's livelihood with all other independent 

variables constant. The positive relationship indicates that working household heads are more likely to afford 

many energies than unemployed household heads. 

Table 5.1 show the results of marginal effects for the adoption of appliances which are: age of household 

head (p-value <0.01) and occupation of household head (p-value <0.10) and the gender of household head 

(p-value <0.10 are negative, while household size (p-value <0.01), household total monthly income age (p-

value <0.01), and household agricultural income (p-value <0.10), are positive. Three out of seven variables 

in the binary model shows that there is a positive effect between the socio-demographic factors, agricultural 

income and the energy security 

5.2 The effect of electrification on the adoption of new electrical appliances  

This section presents the results with regards to the effect of household agricultural income on the adoption 

of new electrical appliances. The logistic regression model was used in this study as stipulated in the 

methodology chapter and it was fitted using Stata. In this section, the study outlines the probability model for 

the adoption of electrical appliances.  

The factors that influence the decision to buy new electrical appliances are estimated using a logistic regression 

as summarised in Tables 5.2. The variables included in the model are the energy security, age, gender, marital 
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status, education, occupation of the household head, total household size, household monthly income, and 

household agricultural income. The likelihood ratio statistics of -74.547873 indicates that the estimated model 

is statistically significant at the 1% level. The results for the goodness-of-fit test shown in Table 5.2 indicate 

that the model fits the data well. Thus, the results for pseudo R2 show that the logistic regression is well suited 

to predict the influence of the independent variable on the dependent variable. The estimated logistic 

regression was statistically significant at 1%, Pseudo R2 is 0.51 (refer to Table 5.2) and it lies between 0 and 

1, confirming the goodness of fit of the model. 

Table 5.2 shows a summary of the results showing nine (9) variables which were hypothesized to be the 

household agricultural income influence the adoption of new electrical appliances. Log likelihood is-

74.547873. Likelihood Ratio (LR) Chi-Square is 153.53 and its respective P- value (LR) is 0.0000, these 

indicate lower probabilities of making mistakes in rejecting the null hypothesis because it is less than 0.5. The 

Variance Inflation Factor (VIF) was used to test the multicollinearity. The results shows that all the variables 

had VIF a less than 10 VIF and mean VIF 4.25 implying that there was zero multicollinearity (Senaviratna1 

& Cooray,2019). 

Table 5.2 Binary logistic regression estimates for the adoption on new electrical appliances 

Variable Coefficients Standard 

errors 

Exp(β) M E 

dy/dx  

p-value VIF 

Energy Security 

status 

0.5334  0.9973 0.83960 0.323 0.000*** 3.60 

Age -.0195  0.0152 0.9861986 -0.005 0.132* 7.89 

Gender 1.0294  0.4850 1.0976965 0.1614 0.033** 2.50 

Marital status -.4460  0.4810 0.6981865 -0.110 0.212 3.15 

Education level .6321  1.11800 1.2291501 0.051 0.527 5.79 

Household 

monthly income 

2.06e-02  0.00003 1.0000022 7.01e-06 0.754 5.21 

Household size .3743  0.0158 1.2985807 0.085 0.003*** 6.22 
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Occupation -.7741  0.5271 0.77940108 -0.081 0.142** 1.62 

Agric. Income .7423 0.5486 1.1133391 0.035 0.044** 2.23 

Constant  -1.1803 0.8566692    0.168  

Mean VIF      4.25 

Log likelihood  -74.547873     

LR chi 2(9)         153.53     

Prob > chi2          0.0000     

Pseudo R2              0.5064     

Observation  224     

Legends: ***, ** and * denote significance at 1%, 5% and 10% respectively 

Standard errors in parentheses t-statistics based on robust standard errors 

Source: Field survey, 2018 

From the nine variables used in the logistic model, six variables had a significant effect on influencing 

the households’ new electrical appliances adoption, while four variables were not significant. Out of the 

nine variables, seven variables had a positive sign, indicating a positive influence on new electrical 

appliances adoption. 

Household energy security status: The findings show that energy security is statistically significant at 

the 1% level and has a positive effect on the adoption of new electrical appliances. With all other 

independent variables held constant, the marginal effect results show that households that use a lot of 

energy are 32% more likely to buy new electrical appliances for their livelihood and increase their 

agricultural income. 

Age of the household head: Age has negatively influenced the probability of participating in new 

adoption of electrical appliances at greater than 10 % statically insignificant level. The marginal effect 

indicates that a 0.5 % decrease in age of the household head increase the probability of agricultural 

income on household's adoption of new electrical appliances with all other independent variables 

constant. These results show that young household heads have a probability of adopting to new electrical 

appliances as compared to older household heads. The reason for older household heads to have less 
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chances is that they receive less income (pension) which is not enough to afford all necessary household 

expenditures including the electrical appliances. This may be explained by the fact that households gain 

a better understanding of the importance of electrical appliances at a young age, possibly through 

experience gained. Baldini et a.l (2018) arguing that older consumers are more likely to invest in energy-

efficient light bulbs. 

Household head gender: Gender of the household head is statistically significant at 5% level and 

positively influences the likelihood of new electrical appliances adoption. The marginal effect shows 

that if other variables are held constant, male household heads are 16% more likely to adopt new 

electrical appliances than female household heads. This is in contrast with the fact that female-headed 

households have more knowledge about the benefits of electrical appliances and male household heads 

have limited knowledge about the importance of electrical appliances uses were shared by (Hirmer & 

Guthrie, 2017) reported that household electrical appliances benefits assisted girls by reducing their daily 

chores. 

Household head education level: education level is statistically significant at greater than 10% level 

and positively affects the likelihood of electrical appliances adoption. The marginal effect indicates that 

a 05 % probability in education level of the household head increase the probability of agricultural 

income on household's adoption of new electrical appliances with all other independent variables 

constant. This suggests that household heads with a higher level of education were more likely to adopt 

electrical appliances. This is due to the fact that higher educated heads are employed and able to afford 

electrical appliances and use of electrical appliances. According to Kumar and Rauniyar (2018), access 

to electricity at household level increased school enrolments by 9 percentage for girls and 6.3 percentage 

for boys in Bhutan. While in Mnquma Local Municipality the number of people with less than Grade 12 

has decreased by 13 percentage from 2010 to 2011 whilst the number of pupils who did not continue to 

tertiary level has decreased was 4 percentage over the same period. 

Household total monthly income: The results show that household income is statistically insignificant 

at a 10 % level with influence on the likelihood of new electrical appliances adoption. The marginal 

effect result indicates that if other independent variables are held constant, probability of total monthly 

income for the household is significantly increase by greater than 1% with a decrease in the electrical 

appliances adoption on household’s livelihood. This indicates that the higher the income the more likely 

to buy electrical appliances than lower-income households. This is due to the fact that higher-income 

households afford to buy electrical appliances. Similar results were also shared by Khandker et al. (2013) 
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evaluated the impacts of electrification in Vietnam using household fixed-effect model. They show that 

household electrification had positive impacts on total monthly household income. As a result of access 

to electricity at the household level, total income rose by 2.4 per cent in MLM in 2013(IDP, 2019). 

Equalised income was chosen as it is considered to provide a better indication of household disposable 

income which might turn to be a predictor of expenditure on electricity consuming appliances as well as 

financial pressure on electricity bills (Huebner et al., 2016). Baldini et al. (2018) noted that there is a 

positive correlation between household income and energy-efficient appliances adoption concurs. 

Lenz et al. (2017) said that in Rwanda the first electrical appliance to purchase was electric lamps and 

propensity score matching was used to match not electrified and electrified households using kernel 

matching logarithm.  

Household size is statistically significant at 1% level and positively influences the adoption of electrical 

appliances. The marginal effects results show that the probability of 8.5 % of household size are more 

likely to increase household agricultural income and adopt new electrical appliances on household’s 

livelihood with all other independent variables constant. These results imply that a household with more 

members is less likely to participate in the adoption of electrical appliances. The previous study by 

Rehfuess et al. (2014) noted that the bigger the household size the lower the adoption because of low-

value time and labour assigned to collect fire-woods and the need to cook for many people. 

Household agricultural income: This variable has a positive effect on energy security and is significant 

at a probability level greater than 1%. The marginal effect result shows that households with agricultural 

income are 3.5% more likely to adopt new electrical appliances than non-agricultural income 

households. The positive relationship indicates that working household heads are more likely than 

unemployed household heads to afford a variety of energies. 

Table 5.2 show the results of marginal effects for the adoption of electrical appliances which are: energy 

security (p-value 0.01), age of the household (gender of household (p-value< 0.05), head (p-value< 0.05), 

education level of household head (p-value <0.10), household size (p-value 0.01), total monthly 

household income (p-value < 0.10), and agricultural income (p-value 0.01). Energy security, gender, 

education level, household size and agricultural income has a positive effect while age, marital status, 

household total monthly income and occupation has a negative effect on the adoption of electrical 

appliances. 
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5.3 Chapter Summary 

This chapter presented the empirical results and discussions of the results. The binary logistic model was 

used to examine the relationship between socio-economic and demographic factors of the household and 

the household agricultural income on energy security. Results of the logistic regression model revealed 

that factors such as household total monthly income and household size have a significant effect on 

adoption of the new electrical appliances.  

The null hypothesis to third objective was that there is no significant relationship between socio-

economic characteristics and agricultural income of the households and their adoption of electrical 

appliances in Mnquma Local Municipality. The hypothesis is therefore rejected since the binary logistic 

model results for the Prob > chi2 indicated 0.0000.  Thus, this hypothesis was rejected. The null 

hypothesis to fourth objective was that household agricultural income does not have significant effect 

on the adoption of electrical appliances in Mnquma Local Municipality. The hypothesis is therefore 

rejected since the logistic regression results for the Prob > chi2 indicated 0.0000. Thus, this hypothesis 

was rejected. 

The results of marginal effects for the adoption of appliances which are: age of household head (p-value 

0.10), gender of household head (p-value < 0.10), occupation of household head (p-value < 0.10), 

household size (p-value 0.01), household total monthly income age (p-value 0.01) and household 

agricultural income (p-value 0.05). Binary logistic regression was performed to determine the effect of 

agricultural income on the adoption of new electrical appliances. The results of logistic regression 

estimated that age, gender, energy security, household size and household agricultural income as 

statically significant for the adoption on new electrical appliances. The findings show the results of 

marginal effects for the adoption of electrical appliances which are: energy security (p-value 0.01), age 

of household head (p-value <0.10), gender of household head (p-value <0.05), marital status of 

household head (p-value <<0.10) education level of household head (p-value < 0.10), household size (p-

value< 0.01), household total monthly income (p-value <0.10) occupation of the household head (p-

value <0.10) and household agricultural  income (p-value<0.05). These empirical results (for the third 

objective) of this research shows that electrical appliances adoption has insignificant effect on 

households’ income.  

Moreover, the results showed that people are not knowledgeable about the electrical appliances. The 

next chapter summarises and concludes and provide recommendation for the study results.  
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CHAPTER SIX 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

6.0 Introduction 

This chapter presents the summary and conclusion of the study. It starts by presenting the objectives that 

were outlined in the first chapter in line with the major results that were drawn from the descriptive and 

empirical analysis chapters. Lastly, the chapter provides policy recommendations and outlines gaps in 

research for further study. 

6.1 Summary 

This section summarizes the major results from the analytical chapters in order to conclude on the major 

research objectives of the study. The overall objective of this study was to examine the effect of energy 

security on the adoption and use of electrical appliances among agriculturalhouseholds in the former 

Transkei. In line with this, the specific objectives were: 

The first objective was to describe demographics, energy security status and agricultural income 

of households’ livelihood in the study area. Descriptive analyses revealed a number of variables which 

include age, source of income, and education were identified as significant from the study results. 

Household heads in non-electrified and recently electrified households were dominated by females 

unlike in electrified households’ heads were dominated by males. Most unemployed people are from 

non-electrified households and they do not have expenditure on electricity because they are not 

connected to electricity. Results show that the electrified household used agricultural income to purchase 

the first three electrical appliance just after the electrification. The top three household electrical 

appliances which were adopted after the electrification process in both electrified villages are electric 

bulb (81), refrigerator (63) and electric stove (52). These electrical appliances have a significant 

influence on household livelihood. 

The second objective was to examine the influence of socio- economic characteristics and energy 

security status and household agricultural income on energy security. The results from this objective 

showed that gender, marital status, and education level of the household head were identified as statically 

insignificant from the study results. On one hand, age variables were significant at 10% on the other 

hand household total monthly income, household size variables were significant at 1% and agricultural 

income variable was significant at 5%. In contrast age, marital status and occupation status of the 

household head has a negative significance on household energy security. 
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The third objective was to determine the effect of household agricultural income on the adoption 

of new electrical appliances. The results from this objective showed the energy security and household 

size were identified as significant at level 1% from the study. On one hand, the gender variable and 

education level were significant at 10 % level. In contrast age, marital status, household total monthly 

income and occupation of the household head have a negative effect on household energy security. 

Agricultural income influences the adoption of electrical appliances. Income is generated from 

agricultural activities to purchase those electrical appliances and those appliances also benefit the value 

chain of the agricultural produced by the smallholder producers in different households. This resulted in 

the households storing their perishable products for a longer period. According to the study electrical 

appliance that the electrified households buy first after rural electrification is a lighting appliance. 

 

6.2 Conclusion 

This study examined the effects of household agricultural income on the adoption of electrical appliances 

According to the results of this study, it is showed that appliance ownership and usage are the most 

influential variables in understanding electrical appliance adoption in electrified villages, together with 

household size. The fact that the level of education, gender, occupation and household size has a 

significant influence on agricultural households’ energy security and in adopting new electrical 

appliances. It is evident from the results that respondents seem to think electrical appliances improve the 

preservation and processing of food. A number of factors affecting adoption of electrical appliances in 

Mnquma Local Municipality areas, with major significant factors identified being age, household size, 

household total monthly income and education level. A large proportion of households in electrified 

villages showed maximum adoption or use of electrical appliances are those with high income. It is 

concluded that longer electrified households have the highest total household monthly income which is 

greater than R15000 (34.5%) as compared with recently and non-electrified households. Larger 

households are more likely to adopt electrical appliances. Furthermore, results implied that the higher 

the income level of households, the more likely the households would adopt electrical appliances. Non-

electrified households face increased costs and risks related to basic daily chores like cooking and 

lighting. As the lighting bulb was the first priority after being connected to the grid electricity in the 

majority of household agricultural producers. Keeping electricity and electrical appliances costs low will 

improve the welfare and livelihood of families. Even though electricity access is significant, reliability 

is critical for magnifying the impact of access. Household agricultural income have a significant effect 

on the adoption of electrical appliances. 
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6.3 Recommendations 

This study showed that, in Mnquma Local Municipality, electricity is a competitive domestic source and 

can improve significantly the lives of low-income households, by providing them with efficient and 

varied services and opportunities. However, policies must be put in place to facilitate access to the 

electrical through electrification programs, invention of affordable electric appliances, encourage 

participation in agricultural production, and agricultural market access, that will provide households with 

social benefits. Electrical appliances should be relatively simple to use and durable can also be a good 

choice for agricultural households that are technologically illiterate, facilitating the transition from 

biomass to electricity concerning to improve energy security. Load shedding is caused by a failure to 

maintain existing generation and transmission infrastructure. This lack of maintaining existing 

transmission infrastructures will cause this country to not meet future demand for electricity. Therefore, 

it is recommended that urgent interventions and introducing better planning should be taken to address 

the situation of maintaining existing infrastructure where more investors are invited to work with Eskom 

to stop this monopoly. 

6.4 Implications for future research 

This study provides a sound basis for increasing investments in electrification in order to improve 

benefits. This study chose three villages only from the municipality. However, the study can be expanded 

to a bigger area and longitudinal survey for better conclusions. Moreover, the study focused on the 

adoption of electrical appliances and energy security on the effect of household agricultural income. 

There is a need to broadening this research to add changes to the consumption of electricity linked to 

agricultural activities and adoption of electrical appliances for farming activities or agricultural 

production. 
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APPENDIX 1: HOUSEHOLD SURVEY QUESTIONNAIRE 

 

UNIVERSITY OF FORT HARE-MASTERS IN AGRICULTURAL ECONOMICS 

 

THE EFFECTS OF HOUSEHOLD AGRICULTURAL INCOME ON THE ADOPTION OF 

ELECTRICAL APPLIANCES AND ENERGY SECURITY AMONG RURAL HOUSEHOLDS 

IN MNQUMA LOCAL MUNICIPALITY. 

 

This household survey is designed to gather information about the adoption and availability of electricity of 

households in Mnquma Local Municipality areas.  It is not meant to implicate anyone but rather, to gather 

data for academic purpose only. Your response and co-operation will be immensely appreciated. 

 

RESEARCHER NAME: NTONJANE. P 

 

Date of the interview: …………….….               

  

Respondent No#...................................   

 

Municipality………………………………      

 

Village: ................................................  

 

 

Please read and answer all the questions carefully. Place ―× on only ONE answer for each question 

unless stated Otherwise. Please choose all that apply as indicated.  You may also ask your interviewer 

if you need any help.  

Non-electrified household will answer according to the available alternative energy they consume. 
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Section A 

            Part 1: Household head Demographic information of consumer’s survey 

Gender: 1. male, 2. Female 

Marital status: 1. Married. 0.otherwise 

Education: 1. None, 2. primary, 3. secondary.4 Tertiary. 

 

Household composition structure and occupation starting with the household head 

Members of the         

household. (HHH first) 

 Gender  Marital  

  status 

 Level of  

 education 

 Age  Occupation  Source of 

income 

 Total monthly 

HH income 

Respondent        

        

        

        

        

        

        

        

        

        

 

A.2 Household size:  

1    <3    2   3-5   3 6-8   4 Above 8  
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No. of adult above 21  

No. of children  

Total  

 

A.3 Total Monthly Household income (R): Tick and write the exact value below. 

1     <500     2   500-2500      3  2501-10000      4   10000>  

 

Section B 

Part 2: Availability and adoption of electricity 

 

B.1 Is the household connected to the electricity? 

 

    Yes No 

 

B.2 When was electricity first available? ……………………….. 

 

B.3 What were some of the challenges involved in the electrification process? 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

B.4 Which are the first three electrical appliances did you buy first after electricity installation and explain 

their benefits of services? 



80 
 

  Refrigerator  Lighting 

devices(bulb) 

  TV  Electric Stove   Electric Kettle  Mobile phone  

Other(specify) 

 

Explain:………………………………………………………………………………………… 

………………………………………………………………………………………………….. 

…………………………….……………………………………………………………………. 

B.5 Is the household adopted the electrical appliances? 

Yes No 

 

B.6 How was the purchase of the appliances (selected above) financed? 

……............................................................................................................................................. 

 

B.7 How did the purchase of these appliances affected on other expenditure like grocery? 

…………….................................................................................................................................. 

..................................................................................................................................................... 

B.8 Which source of energy does your household use?  

Paraffin Gas Solar Electricity Wood Other (specify) 

 

Why?  

................................................................................................................................................ 

………………………………………………………………………………………………. 

B.9 What is the main use of selected energies above. Tick all those apply and fill in.  

Uses Tick &specify the main use of energy sources for each.  



81 
 

Cooking  

Heating  

Lighting  

Charger cell-phone  

Ironing  

Other(specify)  

 

B. 10 How much do you pay for your household energy for consumption on a monthly basis? 

R10- 50 1 R 55-100 2 

R101-200 3 R200> 4 

 

TYPE OF ENERGY R/monthly consumption 

Electricity  

Gas  

Paraffin  

Candle  

Firewood   

Other (specify)……………  

 

B.11Has the availability of electricity improved your livelihood? 0=No 1= Yes 

In what way?................................................................................................................................ 

 

B.12 Do you consider electricity cheap? 
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Yes No 

 

B.13 Have you experience power outage last month (blackout)? 

0 No 1 Yes 

 

B.14 How long the outage last? 

  1=Never   2=once    3=twice  4=three and more 

times 

 

B.15 What are some of the challenges you faced in electricity adoption? 

………………………………………………………………………………………………… 

…………………………………………………………………………………………………. 

………………………………………………………………………………………………… 

Section c 

Part 3: benefits of electricity 

 

C.1 What are the advantages associated with using electricity? 

……………..…………….…………………………………………………………………… 

……………………………………………….……………………………………………….. 

C.2 Does electricity improve the level of 

   Education    Health  Knowledge and information    Social status    Other 

 

Choose 1=Yes /2=No /3=Not electrified 

Explain: 
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…………….................................................................................................................................. 

...................................................................................................................................................... 

...................................................................................................................................................... 

C.3 Are there some months your household use less electricity than the household usually do  

as a result of other essential uses of available money? 

Explain………………………………………………………………………………………… 

 

…………………………………………………………………………………………………. 

 

C.4How does electricity Impacted on food purchases patterns? 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

C.5 Has the use of electricity changed households time spending patterns? Yes/No 

Explain your selected answer 

 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

C.6 Has the use of electricity affected/changed your eating and diet habits? Yes/No (Explain 

 your answer whether its Y/N ) 

 

………………………………………………………………………………………………… 

 

……………………………………………………………………………………………….. 

 

C.7 Has the use of electricity changed your knowledge of what is happening in S.A (Politics & sport). 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 
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C. 8 What are the challenges facing those wishing to be connected? 

………………………………………………………………………………………………… 

 

…………………………………………………………………………………………………. 

 

C. 9 What should the government and other stakeholders do to support these people? 

 

………...................................................................................................................................... 

 

C.10 Any other comments you wish to add concerning installation of electricity in a rural area? 

………………………………………………………………………………………………… 

 

………………………………………………………………………………………………… 

 

 

THANK YOU FOR YOUR COOPERATION! 
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APPENDIX 2: ETHICAL CLEARANCE CERTIFICATE 
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APPENDIX 3: CONSENT LETTERS FROM THREE VILLAGES  
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APPENDIX 4: ENGLISH EDITOR’S LETTER 
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APPENDIX 5: Road in recently electrified village and Pictures showing how data was 

collected. 

 

Figure 3.2: Road in recently electrified village 

 

 

Figure 3.3: Pictures showing how data was collected 
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