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Abstract— A study was conducted in Melani rural community of Nkonkobe district in Eastern Cape
province of South Africa, with the aim of identifying types of energy sources and house-holds energy
utilization. Melani village (32°43°29” S, 27°07°35” E) is 20 km away from Alice town and has a house-hold
population of about 350. The survey was conducted to 50% of the randomly chosen house-holds using a
semi-structured questionnaires and the onset CTA-A hobo current transducers were installed in three
house-hold to measure the current used. The survey showed that electricity is the main source of energy
for cooking, lighting and heating. While paraffin and candles are used for lighting. The data collected
using the data acquisition system has also shown that each house-holds consumes an average of 140 kWh
of electricity per month. Assuming this amount of energy being used throughout the year, then on
average each house-hold consumes 1680 kWh of electricity per year. The paper concludes that there is a
need to promote sustainable energy resources and technologies such as the use of biogas digesters as an
alternative source of energy since each house-hold has on average of 20 cattle’s and 10 of goats.
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. INTRODUCTION

In South Africa 84% of house-holds are electrified [1]. The electrified house-holds use the electricity for
lighting, cooking or heating. However other sources such as candles, paraffin, firewood and gas continue to be
relied upon in non-electrified house-holds. In terms of lighting, house-holds that have been electrified almost
exclusively use electricity for lighting purposes (97%), with a marginal contingent specifying that they continue
to rely on candles (1%) [2]. By contrast, two-thirds of non-electrified house-holds (67%) rely on candles as the
main source of lighting, with paraffin accounting for the predominant energy source for this purpose in most of
the remaining cases (26%) [2]. Other energy sources hardly feature, and no single option is mentioned in more
than 5% of cases.

Cooking represents one of the most energy-intensive applications and it is unsurprising that slightly more
than three-quarters (76%) of house-holds use electricity as the main energy source for cooking [1][2]. The
2011/12 South African Social Attitudes Survey (SASAS) statistics show that only around a tenth (8%) of
electrified house-holds continue to depend on firewood as a main cooking source, with marginal shares
reporting gas, solar electricity, paraffin and coal. For non-electrified households, firewood and paraffin
predominate as the main energy source for cooking purposes (40% and 50% respectively). Again, gas, coal,
solar electricity and electricity from generators are used in a small percentage of households as the primary
source to meet their cooking needs. However, energy crisis in South Africa saw most of the households in rural
areas spending 14% of their total monthly income on energy needs, which is higher than the standardised
benchmark of 10% [1].

Melani rural community of Nkonkobe district is in Eastern Cape. The Melani village (32°43’29” S,
27°07°35” E) is 20 km away from Alice as the closest town and it has house-hold population of about 350.
Statistic South Africa is also showing that 72% (Rural) of the population in Nkonkobe municipality are
unemployed of 10% [7].

The aim of this research is identifying types of energy sources and house-holds energy utilization in Melani
village Eastern Cape, South Africa. The following were the objectives: To identify sources of energy in Melani
village; To identify the sources of energy used by Melani house-holds; To quantify the electrical consumption
by the Melani house-holds
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Il. RESEARCH METHODOLOGY

The study was conducted in Melani village, a village with house-hold population of about 350. The village is
dominated by community members who work at the farms and about 94% of the population earn below R800
per month [2]. The research was conducted by the administration of a questionnaire that was balanced between
open-ended and close-ended types of questions. This was done to obtain relevant data that allows flexibility to
meet the intended objectives and, at the same time, not restricting respondents to the given options. Figure 1
shows the photo of the current transducer used for measurement of energy. Questionnaires were administered to
175 randomly selected house-holds and the onset CTA-A hobo current transducers were installed in three
randomly chosen house-holds to measure the energy consumption.

Figurel: CTA-A hobo current transducer connected to Eskom meter box

I11. RESULTS
A. Survey Results

The majority of people in Melani village are unemployed, with low literacy level. Most of the house-holds
are dependent on pension funds, government grants and subsistence farming.

The house-holds rely on a number of fuels for cooking and lighting, and the quality of Life data disaggregates
these fuels into eight: electricity, gas/liquefied petroleum gas (LPG), paraffin, wood, coal, dung, solar energy,
and other [3]. Table 1 is showing that the Melani village house-holds rely mostly on Eskom’s electricity s their
main source of energy mainly for cooking and lighting purposes. Meanwhile few households use paraffin,
candles, fire woods and gas as an alternative source of energy.

Each household is made up of at least five members. Table 1 and Table 2 shows a summary of the surveyed
households using a single type and multiple types of energy as a source for various purposes.

Table 1: House-holds using single energies as sources.

Number of house-holds using the energy for the purpose of
Single energy source Lighting Cooking Cooking& Lighting
Electricity 5 0 138
Candles 2 0 0
Woods 0 3 0
Paraffin 2 5 3
Gas 0 5 0
Total 9 13 141

Table 1, shows that 141 house-hold in Melani village are using electricity as their main source of energy for
cooking and lighting. While, 13 house-hold is using energy sources like woods, paraffin and gas for cooking
purpose only and 9 house-holds use electricity, candles and paraffin for the purpose of lighting only. Table 2
shows the number of house-hold using multiple energies as the source.
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Table 2: House-hold using single energies as sources

Multiple energy source Lighting Cooking Cooking& Lighting
Electricity& Candles 0 0 0
Electricity& Woods 0 3 0
Electricity& Paraffin 0 0 2

Electricity& Gas 0 2 0
Candles & Wood 0 0 0
Candles & Paraffin 2 0 0
Candles ,Paraffin& Electricity 0 0 0
Gas, Candles &Electricity 1 0 0
Paraffin, Gas& Electricity 0 2 0
Electricity& Candles 0 0 0
Total 3 7 2

Table 2, show that 7 house-hold in Melani village are using electricity and woods for cooking purposes as
multiple sources of energy. However, 5 other house-hold have indicated that they use other energy sources to
either light or both lighting and cooking.

Observing at household energy sources, it is evident that considerable arrays of difference exist between
electrified and non-electrified households in the range of energy sources that they employ to meet their basic
needs. Those with electricity all reported that they used this source either for lighting, cooking or heating,
nevertheless it is apparent that other sources such as candles, paraffin, firewood and gas continue to be relied
upon in Melani village. Conversely, in the absence of a domestic connection, non-electrified households rely
primarily on candles, paraffin and firewood, with more nominal shares reporting the use of coal and gas. The
use of dry cell and car batteries, a solar system, or generator hardly features for electrified and non-electrified
households. Figure 2, shows a bar graph of energy usage in percentage for lighting purposes.
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Figure 2: Energy usage in percentage for lighting purposes.

In terms of lighting, households that have been electrified almost exclusively use electricity for lighting
purposes (41.7%), with a marginal contingent specifying that they continue to rely on candles (16.7 %). By
contrast, non-electrified households rely on candles and paraffin (16.7%) as their main source of lighting, Other
energy sources hardly feature, and no single option is mentioned in more than 8% of cases.

Figure 3, shows a bar graph in percentage of the energy used by the Melani households for cooking purposes.
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Figure 3: Energy usage in percentage for cooking purposes.

Cooking represents one of the most energy-intensive applications [8] and, as such, it is unsurprising that
slightly more than three-quarters (76%) of households use electricity as the main energy source for cooking [1].

Research has shown that the usage of electricity for cooking has been increasing, but at a slower rate than for
lighting and media uses [4]. A complex set of factors is said to govern the decision not to adopt electricity for
thermal applications once a household has been electrified, ranging from cultural inertia to change to the
perceived lack of affordability of electricity [4][5]. Nonetheless, the 2011/12 statistics show that only around a
tenth (8%) of electrified households continue to depend on firewood as a main cooking source, with marginal
shares reporting gas, solar electricity, paraffin and coal. For non-electrified households, firewood and paraffin
predominate as the main energy source for cooking purposes. Figure 4.3, shows a bar graph in percentage of
Melani households that are using various energy sources for cooking and lighting.
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Figure 4: Energies used for cooking and lighting

Households that have been electrified almost exclusively use electricity for lighting and cooking purposes
(96.5%), with a small number of households depending on paraffin (2.1%) and very few households depending
on the combination of electricity, gas and paraffin (14%) as the source of energy for cooking and lighting.

Meanwhile, the non-electrified households depend mainly on fire woods, gas and paraffin as their main
sources of energy for cooking purposes.

B. Data Acquisition System Results

Figure 5 is showing the average electricity consumption by the Melani households. The figure is showing a
seven days (from Sunday to Saturday) of electricity consumption patterns.
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Figure 5: A typical week of electricity consumption

The active power consumption of the house-hold was equivalent to the product of the AC current and the
voltage and is given by:

P=1IV 1)
Where, P = Average power consumption in kW
I = Average measured AC current in A

V = Voltage in V
The daily energy consumed by the main facility and the combine utilities was calculated from the product of
the average daily power and time (24 hours). The energy consumed in kWh is given in the Equation (2)
E=Pt
)

Where
E = Energy consumed in kWh
P = Power consumed in KW
t = Time in hours
Figure 6, shows a typical day of electricity consumption by the house-hold of Melani village.
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Figure 6: A typical day of electricity consumption
Zone 1

Figure 6 shows that there are no much activities that are taking place, because the electricity consumption is
constantly below 0.2 kW. It is constant because the only electrical appliances that are on are the television and
two energy saving light bulbs (the front and back of the house).
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Zone 2

Figure 6 shows that during this time zone the members of the house hold are waking up so as to prepare for
activities like church and the breakfast. During this time zone it can be observed that the electricity used has
increase to above 0.2 kW and at around 7 AM it has decreased to below 0.2 kW. The decrease is caused by
switching the outside lights and the inside lights. The only switched on electrical appliances are the fridge,
television, kettle, stove and the radio

Zone 3

Figure 6 is shows that there is an increase in electricity usage and this is contributed to by the fact that other
members of the household are preparing to go to activities like church and preparing the breakfast for the
morning. Hence it can be observed that electricity usage has increase from below 0.2 kW to above 1.2 kw and
sharply decease to above 0.6 kW after 10 AM since the members of the house hold have gone to church. The
increase is contributed to the fact that the remaining house hold members remaining behind are cooking lunch.

Zone 4

Figure 6 shows that at this time the house hold members are back from the activities like church and they are
preparing supper and probably watching the television.

Zone 5

At this time zone figure 6 is shows that the household are preparing for the next day, by ironing clothes and
by bathing the kids. While this is taking place, television set is on and lights inside and outside the houses are
switched on.

Zone 6

During this time zone figure 6 shows that the house hold members are resting and the only electrical
appliances that are on are outside lights and the fridge.

IVV. DISCUSSION AND CONCLUSION

Observing at household energy sources, it is evident that considerable arrays of difference exist between
electrified and non-electrified households in the range of energy sources that they employ to meet their basic
needs. Those with electricity all reported that they used this source either for lighting, cooking or heating,
nevertheless it is apparent that other sources such as candles, paraffin, firewood and gas continue to be relied
upon in Melani village. Conversely, in the absence of a domestic connection, non-electrified households rely
primarily on candles, paraffin and firewood, with more nominal shares reporting the use of coal and gas. The
use of dry cell and car batteries, a solar system, or generator hardly features for electrified and non-electrified
households.

The paper has shown that Most electrified households use the electricity as their main source of energy for
either cooking and lighting. However, the challenge remains the affordability of electricity since most of the
bread winners are either elderly or works in farms and earn less than R1000.
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