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ABSTRACT This research paper examines the relationship between energy patterns and socioeconomic conditions in
the Upper Blinkwater community. Data from 53 respondents was analysed using Pearson’s correlation test. Results
showed low education levels among the respondents, with most having completed only primary school. High unemployment
rates, low income levels and dependence on social grants were observed. Firewood, LPG gas, paraffin, and candles
emerged as the primary energy sources used by the participants. The analysis indicated significant, abeit weak, correlations
between education and the use of firewood, as well as household income and the use of a diesel generator. This suggests
that the community’s existing energy patterns alone may not be solely responsible for their poor socioeconomic
conditions. Therefore, a comprehensive approach that acknowledges the complex relationship between energy access,
living conditions, and the multifaceted factors influencing energy choices, ultimately aiming to enhance community

well-being is crucid.

INTRODUCTION

Literature analysing the quantitative associa-
tions between the choice of fuels and socioeco-
nomic conditions of South African rura house-
holdsislimited. Thispaper amstofill thisresearch
gap by providing quantified empirical evidence of
the correlation between energy sources used by
rural poor households and their socioeconomic
conditions. The research conducted in this study
will serve as avaluable benchmark for the South
African government to assessitseffortsin provid-
ing basi ¢ services and creating aharmonious envi-
ronment for al citizens. Thisis particularly rele-
vant given the ongoing challenges and progress
inservicedelivery in South Africa. Thecountry is
currently at acritical juncture, withincreasinglocal
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discontent and signs of impatience among the pop-
ulation regarding serviceddlivery, including energy
provision and accessto electricity (Southall 2019).
Energy playsacrucid part in facilitating eco-
nomic progressand enhancing theoverall welfare
of society. The advantages of having dependable,
affordable, and consistent energy services have
been universally observed in industrialized econ-
omies, serving asthe bedrock for their growth and
success (Mulugetta et a. 2019). In developing
countries, accessto reliable and affordable energy
servicesisincreasingly recognized asavital cater
lyst for improving quality of life (Guzman-Rosas
2023; Mulugettaet a. 2019). While South Africa
has made progress in energy provision and has a
commendable energy infrastructure compared to
other African countries, disparities in access to
reliableand affordable energy servicespersist and
household energy in particular is emerging as an
issue of concern (Mukumbaand Chivanga 2023).
Thereare gpproximately 3.5 million householdsin
South Africawithout accessto el ectricity (General
Household Survey (GHS) 2021). About 60 percent
of these households are predominantly located in
rurd and remoteregionswhereexpandingthemain



2 MAHALI ELIZABETH LESALA, SHAMBIRA NGWARAI ET AL.

grid infrastructure poses logistical and financial
challenges (Meyer and Overen 2021).

The Eastern Cape Province, witha64.5 percent
energy connectivity rate, stands as the least con-
nected and one of the poorest provinces in the
country. Approximately 67.3 percent of peoplein
the province live in poor households (Mukumba
and Chivanga 2023), and around 36 percent of the
population relies solely on social grants (Ningi et
al. 2020). Within the province, there are two se-
verely underprivileged and underdeveloped set-
tlements, formerly known as*homelands,” where
no electricity exists, and access to the grid is un-
likely to beavailablefor the next 8-15 years (Rav-
abanchz et d. 2020). In these communities, house-
holds continueto rely on biomassfor cooking and
lighting (Van Niekerk et a. 2022). However, the
burning of biomass energy like wood poses not
only a health hazard but also has long-term ef-
fects, particularly on women and children, who are
often responsible for household duties (Ngavara et
a. 2022). For instance, women spend between 2 and
9 hoursaday gathering wood and cooking, limiting
their time for productive activities and decreasing
their qudity of life(Suleet d. 2022; Longe 2021).

Previous studies conducted in South Africa
have demonstrated how individuals lacking ac-
Ccess to energy often experience social and eco-
nomic exclusion, limiting their potentia for eco-
nomic advancement and improved qudlity of life
(Mukumbaand Chivanga2023; Ngavaraet d. 2022,
Ningi etd. 2020; Kuhnd et d. 2020; Shambiraet .
2020; Ravanbach et a. 2020; Odeku and Meyer
2019). These studies emphasize that energy ac-
cess, particularly clean energy, is essential for
achieving various sustainable development goals
beyond the energy sector.

The studies by Ravanbach et al. (2020) and
Odeku and Meyer (2019) underscore the signifi-
canceof energy accessinfulfilling socioeconomic
needs and improving livelihoods. They suggest
that energy is necessary to eradicate poverty, in-
crease food production, provide clean water, en-
hance public health, improve education, and open
up new economic opportunities. Without access
to modern energy services, energy-poor house-
holds are severely disadvantaged and remain
trapped in acycle of poverty.

On the other hand, studies conducted by Nga-
varaet a. (2022) and Ningi et al. (2020) highlight
socioeconomic factors such as marital status,
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household size, e ectricity affordability, and source
of incomeasdriversof energy poverty. Thesefac-
tors influence the choice of energy sources and
consumption patterns among individuals and
households.

Netshipise and Semenya (2022) suggest that
socioeconomic factors, including marital status,
household size, electricity affordability, income
source, education level, employment status, and in-
come level, can influence energy choices and con-
sumption peatterns. These factors shapeindividuas
preferences for different energy sources.

While these studies have provided valuable
insightsinto theimpacts of energy insecurity* and
the relationship between energy access and so-
cioeconomic conditions, further research is need-
ed to delve deeper into this relationship. Specifi-
caly, exploring the type of fuels used by energy-
poor households and their socioeconomic condi-
tions can provide a more comprehensive under-
standing of how energy choices impact economic
well-being. Thisknowledge caninform policy deci-
sonsand targeted interventionsaimed at promoting
equitable and sustainable energy access.

Acknowledging the wealth of research and
knowledge accumulated on thistopic allowsusto
further appreciate the urgency and significance of
addressing energy insecurity and ensuring equi-
table energy accessin South Africa. Exploring the
relationship between the type of fuels used by
energy-poor households and their socioeconomic
conditions alows for a degper understanding of
how energy choicesimpact the economic well-be-
ing of individuals and communities. This under-
standing can provide insights that inform policy
decisionsand targeted interventionsaimed at pro-
moting sustai nable energy transitionsand improv-
ing socioeconomic conditions. For instance, poli-
cymakers may focus on initiatives that promote
access to cleaner energy sources, provide finan-
cia incentivesfor clean energy adoption, or invest
in education and training programs to enhance
skillsand opportunitiesrel ated to renewabl e ener-
gy technologies, al working towards sustainable
development and improving the quality of lifefor
communitiesaffected by thelack of accessto clean
energy.

The paper is organized as follows. The starts
off with the introduction which addresses the gap
in the literature and outlines the study’s objec-
tives. It then discusses the methodologies em-
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ployed in the study including the data type and
tools for analysis. Then follows the results, dis-
cussion of the findings conclusions and the
recommendationsfor policy and further research.

Objectives

The study aimed to examine the correlations
between the energy used by rural households and
their socioeconomic status. Specifically, the paper
sought to establish whether there was a relation-
ship between the impoverished socioeconomic
conditionsof householdsin the Upper Blinkwater
community and their energy choices.

METHODOLOGY
DataMaterial

The primary datawas collected through asur-
vey. A survey was conducted in the Upper Blink-
water community, which is a small, remote rural
community inthe Raymond Mhlabamunicipality
of the Eastern Cape Province. The purpose of the
survey wasto gather primary data. The communi-
ty of Upper Blinkwater ischaracterized by itsdis-
advantaged status, with widely scattered settle-
ments and alack of basic amenities such as elec-
tricity, infrastructure, clean water, toilets, and ac-
cessto healthcarefacilities(Ravanbach et a. 2020).
This primary dataincluded information on socio-
economic indicator, namely; education, employ-
ment and income and the types of fuel used by
households in the community.

Methods

Inthisanalysis, aquantitative method was used.
Using aquantitative method provided the benefit of
producing exact and quantifiable data that could be
datisticaly evauated, alowing usto draw reason-
ableinferencesfromthefindings. Thedatacollected
includesvariables such asrespondents’ demograph-
ics, income levels, education levels, job status, and
the types of fud utilised by the respondents. These
variableswereassgned numericd vauesand gatis-
tical analysiswas performed, dlowing usto identify
relationshipswithinthedata, and providing valuable
indghtsinto the socioeconomic postion of the Up-
per Blinkwater community and its association with
exiging energy paterns.
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Sample

Upper Blinkwater isasmall community com-
prising approximately 67 househol ds (Ravanbach
et a. 2020). When sampling from suchasmall pop-
ulaion, theresulting sampleszemay beevensmall-
er, posing challengesin drawing meaningful con-
clusionsabout theentire population (Kohnel 2018).
That is why Kohnel (2018) proposes that when
dealing with small populations, it is preferable to
evaluate the entire population to avoid distorting
thedata. Inthat light, it wastechnically feasiblefor
the study to include al 67 familiesin the survey.
However, intheend, only 53 househol dswere suc-
cessfully interviewed, assomemembersweretem-
porarily away from the community dueto various
reasons, such as relocation in search of better
opportunities(Shambiraet d. 2020).

Toolsfor Data Collection

A questionnaire was developed for primary
data collection. The questionnaire included vari-
ous topics of interest, such as household energy
sources, socioeconomic indicators (education,
employment and income), respondents demo-
graphics; age, gender and marital status and they
respondentsare categorised asmarried if they live
with apartner or spouseor singleif they are never
married or widowed), and household characteris-
tics(family size). The survey was conducted using
face-to-faceinterviews, meaning that theresearch-
erspersonally administered the questionnairesand
interacted with the respondents in person.

DataAnalysis

The study conducted a descriptive analysis
using percentages, mean, and standard deviation
to analyse the demographics, socioeconomic char-
acteristics, and existing household energy sourc-
es of the respondents. These descriptive statistics
offer summary measuresthat can aid in understand-
ing the central tendencies, variations, and distri-
butionsof thevariablesunder consideration. Such
analysis provides valuable insights into the char-
acteristics and energy profiles of the surveyed
households, helping to inform further discussions
and investigations into the association between
socioeconomic status and energy patterns.
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One common approach to examining thisrela-
tionship is through statistical analysis, such as
correlation studies. Correlation analysis can es-
tablish whether or not there is a relationship be-
tween the two variables, aswell asthe strength of
that relationship. IBM SPSS Statistics 26.0 soft-
ware was used to obtain results for the data. The
Pearson correlation coefficient, often denoted as
“r,” is a commonly used measure to assess the
strength and closeness of therelationship between
two variables (Ratner 2009). It iscal culated under
the assumption that the relationship between the
variablesislinear. The coefficient “r” rangestheo-
retically from-1to+1, wherevaluescloserto+1 or
-1lindicateastronger and closer relationship (Xiao
etal. 2021). If thevadueof “r” isequa to 1, it signi-
fiesaperfect positive correlation between the en-
ergy patterns and the household covariates. This
suggests that the energies used by a particular
household have asignificantly positiveimpact on
their socioeconomic status. Conversely, if “r”
equals -1, it indicates a perfect negative correla
tion, suggesting that the energy type used by a
household has a substantial negative impact on
their socioeconomic status. If “r” equalszero, there
is no correlation between the variables. To inter-
pret the strength of arelationship based onthe“r”
value, a general rule is to consider the absolute
value of “r" and classify it as weak, moderate, or
strong (Schober et al. 2018). According to the con-
ventional method, if |r| < 0.3, thecorrelationiscon-
sidered very weak; 0.3 < |r| < 0.5 indicatesaweak
correlation; 0.5<r| < 0.7 suggestsamoderate cor-
relation; and |r|> 0.7 indicatesastrong correl ation.
However, it is important to note that correlation
analysis does not imply a causa cause-and-effect
relationship between the variables (Ratner 2009).

By applying the Pearson correlation analyss,
the study is able to measure the strength and di-
rection of the relationship between the types of
energies used by households and their asincome,
education and employment status. The p-valueis
calculated dongside “r” to determine the statisti-
cal significance of the correlaions. The p-value
depends on the strength of the correlation
observed in the data.

RESULTS
Demographic Char acterigticsof theRespondents

The descriptive analysis in Table 1 provides
valuable insights into the demographic overview
of the respondents, highlighting gender distribu-
tion, age composition, marital status, and house-
hold sizewithinthe Upper Blinkwater community.
It reveal sthat 55 percent of househol dswere head-
ed by male respondents, while 45 percent were
headed by females. The average age of the re-
spondentswas 52 years, with asignificant portion
falling within the agerange of 45to 54 years. The
majority of respondents reported being single
(68%), while 32 percent indicated being married or
living with apartner. On average, each household
consisted of at least three persons, indicating a
typical household sizein the community.

Socioeconomic Conditionsof theRespondents

Table 2 providesinsights into the educational
attainment, employment status, and household
income of the respondents in Upper Blinkwater.
The mgjority had only completed primary educa-
tion (62.3%), with asmall percentage having sec-

Table 1: Demographic characteristics of the respondents

Variable Freguency Percentage Mean Standard Deviation
Male 29 55 - .503
Female 24 45

<24 2 3.8 52.43 17.573
25-34 9 17.0

35-44 5 9.4

45-54 15 28.3

55-64 10 18.9

65 + 12 22.6

Live with partner/spouse 17 32 - 1.497
No partner or spouse 36 68

Average size of household - - 3.36 2.039

Source: Author’s own computation based on survey data, 2019

J Hum Ecaol, 85(1-3): 1-12 (2024)
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Table 2: Socioeconomic characteristics of the respondents

Socioeconomic indicators Frequency Percentage Mean Standard Deviation
No schooling 6 11.3 - .643
Primary 33 62.3

Secondary 13 24.5

Tertiary 1 1.9

Unemployed 31 58.5 - 172
Employed 15 28.3

Self-employed 1 1.9

Retired 6 11.3

Monthly Income - - 2046.51 2206.3
Salary 14 26.4 - 1.336
Grant 31 58.4

Remittance 6 11.3

Own business 2 3.8

Source: Author’s own computation based on survey data, 2019

ondary (24.5%) or tertiary education (1.9%). A Sg-
nificant proportion of respondents were unem-
ployed (58.5%), whileasmaller portion wereem-
ployed (28.3%) or self-employed (1.9%). Social
grantswerethe primary sourceof incomefor house-
holds (58%), followed by salaries (26.4%), remit-
tances (11.3%), and small businesses/sales (3.8%).
Theaverage householdincomewas2046.51 ZAR,
indicating a reliance on social welfare support.
Thesefindings align with the broader trend in the
region, with a high dependence on social grants
and incomes bel ow the poverty line.

Ener gy Patter nsof theRespondents

The study examined the energies used by
householdsin Upper Blinkwater for domestic pur-
poses. Thedatain Table 3, reved ed 96.2 percent of
households primarily used firewood for heating
and cooking. Paraffin was another significant
source, used by 92.5 percent of householdsprima-
rily for lighting, and moderately for cooking and
heating. Candleswere commonly used for lighting
by 94.3 percent of households. Some households

Table 3: Energy patterns of the respondents

(13.2%) employed diesel generators, while afew
(3.8%) used solar energy mainly for lighting and
charging phones. These findings confirm the
heavy reliance on traditiona fuels like firewood
and paraffin, but also indicate a small uptake of
cleaner aternatives such as solar energy and
diesel generators for specific purposes.

Relationship between Ener gy Patternsand
Socioeconomiclndicators

To determinewhether theimpoverished socio-
economic conditions of Upper Blinkwater house-
holds are associated with their current energy sta-
tus, Pearson correlation analysis was conducted
and the resullts are presented in this section.

Ener gy Patternsand Education

The correlation anadysisin Table 4 examined
the relationship between household energy pat-
ternsand theeducation level of respondents. Weak
correlationswere observed, ranging from 0.076 to
0.414. A negative correlation (-0.414) was found

Energy source Freq. Percent Mean Sd. Dev  Cooking Heating Lighting
Wood 51 96.2 .96 192 73.6 79.2 -
Paraffin 49 92.5 .92 .267 41.5 18.9 98.1
LPG 45 84.9 .85 478 79.2 - -
Candles 50 94.3 .94 .233 - - 94.3
Diesel (Generator) 7 13.2 .13 .361 - - 7.5
Solar 2 3.8 .04 .342 - - 3.8

Source: Author’s own computation based on survey data, 2019

J Hum Ecol, 85(1-3): 1-12 (2024)
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Table 4: Correlations between education and energy pattern

Variables Education Wood Paraffin LPG gas Candles Diesel Solar
generator energy

Education 1

Wood -.414” 1

Paraffin 0.076 -0.057 1

LPG gas -0.219 0.193 -0.120 1

Candles -0.063 -0.049 -0.070 .353” 1

Diesel Generator 0.071 -0.215 0.111 0.164 -0.146 1

Solar -0.053 0.039 0.057 0.083 0.049 .508™" 1

Note: **. Correlation is significant at the 0.01 level (2-tailed).
Source: Author’s own computation based on survey data, 2019

between the education of household heads and
the use of firewood, indicating that lower educa-
tional attainment isassociated with ahigher likeli-
hood of using firewood as the primary energy
source. Conversely, apositive correlation (0.359)
was found between education and the use of a
diesdl generator, suggesting that higher educational
attainment islinked to agreater likelihood of using
diesel generators. The use of paraffin showed a
positive but insignificant correlation (0.076) with
education. Interestingly, a negative and insignifi-
cant correlation (-0.219) was observed between
education and the use of liquefied petroleum gas
(LPG), withlower educationlevelsassociated witha
higher likelihood of L PG usage. Thesefindingssug-
gest complex relationshi psbetween education, house-
hold fuel choices, and factors such as financial
capabilities and access to cleaner energy options.

Ener gy Patter nsand Employment

The correlation analysisin Table 5 examined
the relationship between household energy pat-
terns and the employment status of the respon-
dents. Theresultsindicated weak correlations, rang-

ing from 0.017 to 0.255. Positive but very wesk
correlationswerefound for LPG (0.243) and can-
dles(0.181), indicating that respondents with bet-
ter employment statusweremorelikely touse LPG
and candles as energy sources. Conversely, aneg-
ligible positive correlation (0.017) was observed
between employment status and the use of fire-
wood. This suggests that regardless of employ-
ment status, firewood remained acommonly used
energy source. On the other hand, weak negative
correlations were found for paraffin (-0.255) and
solar energy (-0.147), indicating that higher em-
ployment status was associated with alower like-
lihood of using paraffin and solar energy. A negli-
gible negative correlation (-0.070) was observed
between employment status and the use of diesel
generators. Overall, the findings suggest that the
employment status of the respondents has aweak
influence ontheir choice of household energy pat-
terns. While improved employment status was
linkedto ahigher likelihood of using L PG and can-
dles, it had no significant impact on the use of
firewood. Additionally, higher employment status
was associated with areduced likelihood of using
paraffin, solar energy, and diesel generators.

Table 5: Correlations between employment and energy pattern

Variables Education Wood Paraffin LPG gas Candles Diesel Solar
generator energy

Employment 1

Wood 0.017 1

Paraffin -0.255 -0.057 1

LPG gas 0.243 0.193 -0.120 1

Candles 0.181 -0.049 -0.070 .353" 1

Diesel generator -0.070 -0.215 0.111 0.164 -0.146 1

Solar -0.147 0.039 0.057 0.083 0.049 .508™" 1

Note: *.Correlation is significant at the 0.01 level (2-tailed).Source: Author’s own computation based on survey data, 2019

J Hum Ecaol, 85(1-3): 1-12 (2024)
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Energy Patter nsand Household | ncome

The correlation analysis in Table 6 examined
the relationship between household energy pat-
terns and the income of the respondents. The re-
sults indicated various associations between in-
comeand fuel choices. A negative and weak corre-
lation (-0.177) wasfound between the use of fire-
wood and household income, suggesting that as
household incomeincreases, thelikelihood of us-
ing firewood decreases. Thisaignswith previous
research, indicating ashift towards cleaner energy
sources as socioeconomic conditions improve.
Positive but weak correlations were observed be-
tween household income and the use of paraffin
(0.037), Liquefied Petroleum Gas(L PG) (0.044), and
candles(0.111). Thisimpliesthat ashousehold in-
comeincreases, thereisahigher likelihood of us-
ing modern energy sources such as paraffin, LPG,
and candles. Furthermore, a positive and signifi-
cant association (0.359) was found between the
use of a diesdl generator and household income,
indicating that asincomeincreases, thelikelihood
of using agenerator also increases. However, the
use of solar energy showed a negative and negli-
gible correlation (-0.036) with household income,
suggesting that as income increases, respondents
arelesslikely torely on solar energy. These find-
ings highlight the influence of income levels on
the choice of energy sources. Higher household
income was associated with areduced likelihood
of using firewood and an increased likelihood of
using modern energy sources such as paraffin,
LPG and candles. The use of a diesdl generator
also correlated positively with household income.
However, the use of solar energy showed anegative
association with household income.

DISCUSSION

The purpose of this study was to examine the
link between respondents energy use and their
socioeconomic position. The datareveals signifi-
cant challenges faced by the respondents, sug-
gesting their low socioeconomic position. Thecen-
tral issueidentified isthe lack of accessto educa
tion, the high number of unemployed, and poor
income levels. Thisimplies that the respondents
arelesseducated. Being less educated meansthey
lack marketable skillsand qudifications, whichlim-
itstheir employment prospects and makesit diffi-
cult for them to secure stable sources of income. In
linewith Khuluvhe et al. (2022) most uneducated
and unskilled rural individuals can only secure
unskilled jobs with poor remuneration, which is
likely toresultinapoor quality of life. Meanwhile,
socia grantsremain the primary source of income
for a substantia portion of the community (GIZ
Report 2020). Ravanbach et d. (2020) analysed the
financial situation of householdsin the same com-
munity and found that 90 percent of the popula
tionin Upper Blinkwater depended on social grants
for their livelihoods. In agreement with the find-
ings of this current study, this confirmstheir poor
socioeconomic status.

The data aso shows that the respondents rely
largely on firewood astheir primary source of en-
ergy, showing asignificant lack of accessto more
modern and environmentally friendly energy sourc-
es such as dectricity. Despite the availability of
aternatives, including gas, solar, and diesel gener-
ators, their use is restricted due to financia con-
straints, emphasising the community’s ongoing
struggle to acquire and finance greener energy
sources. Recent research, such as Netshipise and

Table 6: Correlations between income and energy patterns

Variables Education Wood Paraffin LPG gas Candles Diesel Solar
generator energy

Income 1

Wood -0.177 1

Paraffin 0.137 -0.057 1

LPG gas 0.244 0.193 -0.120 1

Candles 0.111 -0.049 -0.070 .353" 1

Diesel generator 359 -0.215 0.111 0.164 -0.146 1

Solar -0.036 0.039 0.057 0.083 0.049 .508™ 1

Note: "".Correlation is significant at the 0.01 level (2-tailed).

Source: Author’s own computation based on survey data, 2019

J Hum Ecol, 85(1-3): 1-12 (2024)
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Semenya (2022), Lavhelani (2021), Masekelaand
Semenya(2021), and Semenyaand Machete (2019),
to name a few, discovered comparable findings,
attributing this inclination to the challenging fi-
nancial circumstances of residents and the ready
availability of wood. Inthe case of the Upper Blink-
water community, firewood isboth affordableand
eadly accessible, making it the primary energy
source, while economic constraints make conven-
tional energy sourcesrelatively expensive. Ingen-
eral, these data point to severe energy scarcity
and wide differencesin energy availability across
rural SouthAfrica. However, Chidemboet d. (2022)
extend these findings by indicating that, despite
potentially appealing incentives for conventional
energy sources, rural South Africans continue to
use firewood owing to not only economic and in-
frastructural barriers but aso cultural ones. Ac-
cording to Shackleton et al. (2022), most South
African rural householdsdo not necessarily aban-
don the use of fuelwood even after gaining access
toelectricity. Rural householdscontinuetorely on
fuelwood, with usageratesranging from 82 percent
to 100 percent. Interestingly, this study examined
the period both beforeand after e ectrification at the
samelocation and observed minimal changesinthe
proportion of households using fuelwood. While
electricity primarily serves lighting purposes, the
trangition away fromtraditional energy sourceslike
fuelwoodisnot dwaysimmediate.

The correlation analysis has revealed signifi-
cant connections between respondents’ socioeco-
nomic status and their choice of energy sources.
Specificaly, a negative correlation between reli-
ance on firewood as the primary energy source
and the education levels of the respondents sug-
gests that households with lower levels of educa
tion among their headsare morelikely to usefire-
wood for their daily energy needs. Similarly, those
withahigher level of education prefer cleaner and
more contemporary energy choices, such as ges.
Thisissupported by thefindings, which also dem-
onstrated a favourable association between re-
spondents’ education levels and their usage of
diesel generators. Thesefindings could have sev-
era implications. Inlinewiththeanaysis, theiden-
tified negative correlation between educationa lev-
els and energy source choices hints at potential
challenges faced by individuals with limited ac-
cess to education. One of the primary challenges
is economic constraint. According to Piao and
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Managi (2023) and the Organisation for Economic
Co-operation and Development (OECD) (2022),
people with lower levels of education may often
find themselves in economically disadvantaged
Stuations, which canlimit their ability totransition
to cleaner energy sources. Theseaternatives, such
as electricity or gas, often come with higher up-
front costs or monthly bills, which can be chal-
lenging for households with limited financial
resources.

Furthermore, the correlation pointsto alack of
awareness about cleaner energy alternatives
among those with lower educational attainment.
Education not only empowersindividua seconom-
ically, but Piao and Managi (2023) also opined that
it plays a crucid role in raising awareness about
sustainability, health, and environmental issues
associated with energy choices. It equipsindivid-
uals with knowledge about the advantages of
cleaner energy sources, both in terms of personal
health and the broader environmental impacts.
Therefore, those with lower education levels may
not be fully informed about the benefits of transi-
tioning to cleaner energy sources, and they might
continuerelying on traditional but more polluting
optionslikefirewood.

Similar studies, suchasNkos etd. (2021), aso
indicate that householdsreliant on firewood often
alocate substantial time to gather it, a task com-
monly assigned to women and children. Nkosi et
al. (2021) found that in KwaZulu-Natd , the aver-
age time spent collecting wood per week ranges
between seven and nine hours. Outside South
Africa, Meried (2021) found out that in the North
Gondar zone, in Ethiopia, women often spend one
to four hours a day collecting biomass for fuel.
Thistimecommitment could divert them from pro-
ductive activities, including education, and dis-
proportionately affect girls' school attendanceand
academic performance. According to Williams et
al. (2020), the diversion from education and pro-
ductive endeavours can hinder their personal de-
velopment and income-generating potential. In
addition, asLevison et d. (2018) noted, thissitua-
tion can render women and children morevulnera-
ble to social and economic exclusion, astheir in-
creased involvement infirewood collection canlimit
their opportunities for education and economic
empowerment, perpetuating cycles of disadvan-
tage. Meried (2021) reiterated that not only does
the lack of clean and modern energy exacerbate
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gender disparities, impacting their productivity and
well-being, but they remain vulnerable to social
and economic exclusion asaresult. Hence, women
form themgjority of the poor in our societies.

The data further revesaled significant and pos-
itive correlations between conventional energy
consumption patternsand householdincome. This
suggeststhat transitioning to cleaner energy sourc-
es has the potential to enhance the household in-
comes of respondents. It shedslight on the poten-
tial economic benefits associated with transition-
ing to cleaner energy sources and offers insights
into the dynamics of household income and ener-
gy choices. Firstly, this correlation suggests that
householdswith higher incomesare morelikely to
use improved energy sources such as LPG and
diesal generators. In line with Netshipise and Se-
menya (2022), who found that in the Thulamela
local municipality, households earning more mon-
ey tend to drift away from traditional biomassand
usemoreL PG and el ectricity for cooking and water
heating as an aternative energy source, Accord-
ing to Masekelaand Semenya (2021), this can be
attributed to various factors, including the cost
associated with cleaner energy sources. The au-
thorsindicate that clean energy aternatives often
comewith higher cogts. In the case of Upper Blink-
water, thisincludes the purchase of gas cylinders
and stoves. While buying diesel might not be ex-
pensive, obtaining agenerator may befinancialy
prohibitivefor householdswith limited resources.
Asaresult, only wedthier householdsmay bemore
capable of investing in these cleaner aternatives.

However, the significance of thisfinding lies
initsimplicationsfor timesavings. Thistime-sav-
ing aspectisacrucial link between cleaner energy
adoption and incomeimprovement. Supported by
Williamset d. (2020), theseimproved energy sourc-
es can substantially reducethe time spent on tasks
like cooking and wood gathering, which, asindi-
cated earlier, are often responsibilitiesthat fall on
women within households. Williams et a. (2020)
observed that women who used L PG, for example,
spent considerably lesstime on cooking and wood
gathering, saving animpressive 3.2 hoursper week
on cooking and reducing their wood gathering time
by at least 1.9 hours. Additionally, they were able
to prepare an additiona daily meal using these
cleaner energy sources. This trandated into sub-
stantial time savings, alowing women to optimise
their time, leading to increased opportunities for
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engaging in income-generating activities. With
more time on their hands, women can engage in
income-generating activities or pursue education
and skill development, ultimately contributing to
higher householdincomes. Furthermore, the abili-
ty to prepare additional daily meals using cleaner
energy sourcesnot only leaveswomenwithample
timebut al so creates opportunitiesfor income gen-
eration. Selling surplus meals or food productsin
local markets can provide an additiona source of
income for households.

In essence, the data show a positive correla
tion between cleaner energy adoption and higher
incomelevels, whichissupported by studies such
asWilliamset d. (2020), indicating the potentia for
cleaner energy sourcesto improve overall house-
hold well-being and the quality of life for these
rural households.

On adifferent note, Nkosi et a. (2021) argue
that household economic status, whilesignificant,
is not the sole determinant of fuel choice. Rather,
they emphasise that the proximity of households
to fuel sources and the availability of alternative
fuelsplay pivotal roles. Nkos et a. (2021) stated
that inrural settings, the distanceto local biomass
fuel sources significantly influences the decision
to use traditional fuels like firewood. When fuel
sourceslikefirewood are easily accessibleand al-
ternativeslike LPG or electricity are scarce or ex-
pensive, householdsaremorelikely torely ontra
ditiona fuels, regardiessof theirincome. Thissug-
gests that economic limitations can hinder transi-
tions to cleaner fuels despite awareness of their
benefits. This perspective aso highlightstherole
cultural and embedded practices play in shaping
these choices.

In generd, thefindings highlight the complex
relationship between educationd attainment, finan-
cial resources, and energy choiceswithin the Up-
per Blinkwater community. Together, thesefactors
contribute significantly to the widespread use of
firewood and the limited adoption of cleaner ener-
gy dternatives. Thisaignswith the energy ladder
model, which solidifiesthe links between income
level sand energy consumption patterns. Themodel
suggeststhat ashousehold incomesincrease, there
isanatural tendency to gravitate towards cleaner
and more sustainable energy sources (Meried
2021). Theseinsightshighlight the critical impor-
tance of addressing underlying socioeconomic
factors, particularly education and income levels,
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infacilitating thetransition to cleaner energy sourc-
esin UB and smilar contexts, and at the sametime,
adopting cleaner energy sources can aso have
positive effects on education and income levels.

CONCLUSION

The study aimed to investigate the relation-
ship between a community’s socioeconomic sta-
tus and its choice of energy sources, seeking to
determine whether the community’senergy situa-
tion significantly influences its socioeconomic
conditions. Thefindingshaveilluminated the chal-
lenging socioeconomic circumstances prevalent
within the community, characterized by low edu-
cation levels, high unemployment rates, and poor-
er household incomes. It isevident that the com-
munity heavily relieson traditiona energy sourc-
es such as firewood, paraffin, and candles, with
limited adoption of cleaner and more sustainable
alternatives. However, the correlations observed
between socioeconomic factors and energy con-
sumption patterns revealed relatively weak asso-
ciations. This shows that the community’s poor
socioeconomic status may not just be caused by
its energy resources. Instead, it becomes obvious
that the community’sisolation and lack of devel-
opment significantly contribute to the limitations
on economic prospects and lower income levels.
In the new South Africa, with its devel oped econ-
omy and energy infrastructure, this demonstrates
the ongoing inequalities in service ddlivery. This
represents the urgent requirement for focused ef-
fortsat rural development to reduce socia isolation
and economic suffering among therural people.

RECOMMENDATIONS

The challengesfaced by the Upper Blinkwater
community arereflective of many other communi-
tiesin the Eastern Cape Province. To effectively
improvetheir socioeconomic status and break the
cycle of poverty, comprehensive measures need
to be implemented. These measures should ad-
dress energy-related issues, enhance access to
modern and sustainable energy sources, and im-
plement targeted interventions to improve educa
tion, skills training, and economic development.
Firgtly, giventhelimitationsin national grid expan-
sion, promoting theinsta lation of renewable ener-
gy systems and implementing energy efficiency
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initiatives can improve access to clean and mod-
ernenergy sourcesinthesecommunities. Thiscan
includeinitiatives such assolar pand installations
and energy-efficient appliances. Secondly, invest-
ing in educational infrastructure and attracting
qualified teachers can enhance access to quality
education. Improving schoal facilities, providing
adequate resources, and offering professional de-
velopment opportunities for teachers can contrib-
ute to better educational outcomes and opportu-
nitiesfor the community’syouth. Thirdly, provid-
ing skillstraining programstailored to the specific
needs of the communities can empower individu-
als and equip them with the necessary skills for
employment and entrepreneurship. These pro-
grams should focus on devel oping practical skills
that align with loca job market demands, fostering
aculture of innovation and crestivity. Lastly, cre-
ating an enabling environment for economic
growth is crucia. This can be achieved by sup-
porting local businesses, attracting investment,
and facilitating accesstofinancia services. Initia-
tives such as microfinance programs, businessin-
cubators, and cooperative enterprisescan hel p stim-
ulate entrepreneurship and economic devel opment
withinthecommunities.

By implementing these comprehensive mea
sures, the Upper Blinkwater community and other
similar communities can work towardsimproving
their socioeconomic conditions and breaking the
cycle of poverty.

However, while this study gives valuable in-
sights into the interrelationships between these
twovariables, it only providesalimited view of the
complex issues at hand. Further research is need-
ed to understand the exact causal relationships
between energy access and community’s socio-
economic status for interventions with a signifi-
cant impact. In essence, this study serves as a
starting point for determining how to addressis-
suesthat communitieslike Upper Blinkwater con-
front as they strive for improved socioeconomic
conditions and sustainability.
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1 Energy insecurity can be referred to the lack of access to
adequate, affordable, reliable, acceptable, and clean sourc-
es of energy for a healthy and sustainable livelihood
(Boateng et al. 2021)
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