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Abstract
Despite improved electrification rates and several government policies introduced to encourage rural households to switch from traditional to modern fuels, most South African households still rely on firewood for their
energy needs. This study sought to assess the factors that influence the use of firewood in Ga-Malahlela village
in the Limpopo province. To this end, a structured questionnaire was administered to 67 households. Microsoft
Excel and the Statistical Package for Social Sciences were used to code and log in the data. The chi-square test
was used to determine the relationship between the choice of energy source(s) and socio-economic factors. It
was established that firewood was still widely used: by 61% of the participants for cooking, by 64% for space
heating, and by 46% for water heating. For lighting, electricity was used by 98.5% of the participants, while
liquefied petroleum gas was used by 1.5%. The dependency on firewood was mainly due to the socio-economic
status of the surveyed households, which included income, education level, household size, and preference. Rural firewood reliance continues, due to socio-economic factors such as indigence, preference, and the inaccessibility of services like free basic electricity. It is therefore recommended that the Polokwane Local Municipality
should play a part in assisting poor communities with cleaner, cost-effective fuel alternatives such as solar
energy, biogas, and liquefied petroleum gas.
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1. Introduction
This paper describes how certain factors (energy
access, energy subsidy access, age, sex, education
level, marital status, household size, household income and employment status) influence the use of
firewood as an energy source in rural households in
South Africa following the national electrification
programme and the introduction of free basic electricity (FBE). The South African government has
worked tirelessly to ensure that rural areas are
electrified. Social services such as FBE and social
grants were introduced to relieve poor households
of the burden of high energy costs. However, households turned to using firewood to supplement or
ease that burden, regardless of the free social services. This raises questions as to why households
turn to firewood for specific domestic energy needs
even when they have access to electricity and social
services.
Firewood remains the main source of energy in
rural Africa, as most households cannot afford
other forms of energy for their basic household energy needs (Boudreau et al., 2005; Shackleton et al.,
2007). About three billion people in middle-income
countries depend on firewood and coal for domestic energy needs (World Health Organization,
2014). Research has shown that the use of firewood
is prevalent in, for example, the following countries: Ecuador (63.2%), Brazil (52.9%) and Mexico
(24.0%). In Vietnam and Nepal 60% and 32% of the
households use straw and leaves respectively
(Heltberg, 2003; Jingchao & Kotani, 2010; International Agency for Research on Cancer, 2010). In
sub-Saharan Africa (SSA) both rural and urban
households use firewood for household energy
needs such as cooking and water heating (Howells
et al., 2005; Bailis et al., 2007; Mekonnen & Kohlin,
2009).
The Energy Access Outlook 2017 indicated that
over 2.8 billion people (38% of the global populace)
lacked access to clean energy sources for cooking,
especially in SSA and developing Asia (International Energy Agency, 2017). However, the use of
biomass for cooking is relatively higher in developing Asia (80%) than in SSA, because the population
in SSA is much lower than that of developing Asia
(International Energy Agency, 2017). SSA does accounts for the world’s most elevated local per capita firewood energy use, with a mean usage of 0.69
cubic metres per year in 2011 as opposed to the
worldwide mean of 0.27 (Iiyama et al., 2014). About
93% of households in SSA rely on firewood for their
day-to-day cooking needs and it continues to be the
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preferred choice in rural areas (Girard, 2002; Arnold et al., 2003; Bailis et al., 2005; Mwampamba et
al., 2013; Iiyama et al., 2014). Except for South Africa, where coal is a significant fuel. SSA has the
largest proportion of its populace (77% in 2015)
depending on conventional fuels such as coal and
firewood (International Energy Agency, 2017; International Energy Agency, 2010).
An accurate assessment of residential firewood
use in South Africa remains unknown. However,
Shackleton and Shackleton (2004) estimated
household firewood consumption at an average of
5.3 tonnes of firewood per year. Residential firewood consumption is estimated at 86 petajoules,
which is equivalent to 7 Megatonnes of wood per
year. These figures imply that current firewood use
is unsustainable because it is consumed quicker
than it is replenished (Department of Energy,
2016). Approximately 31% of South Africans live in
rural regions. Despite the increase in the electrification of South African rural households, firewood
is still prominently used for cooking because of
their inability to afford either the electricity costs
or the appliances used for cooking, which correlates to poverty (Prasad & Visagie, 2005). The International Energy Agency (2017) reported that
there are various stages of clean cooking access
among sub-Saharan African countries, depending
on the availability of biomass and other energy alternatives as well as the state of development of the
country. It also reported that only about 8% of
South Africans depend on firewood for cooking.
This was attributed to the high levels of electrification in the country, which accounted for the increase (50% in 2000 to 83% in 2016) in households
that utilise electricity for cooking. However, research shows that rural electrification does not automatically replace firewood use to a significant
degree (Prasad & Visagie, 2005).
Many factors influence firewood use within
households. Several studies have analysed the link
between the consumption of firewood and factors
such as household income, climate, and family size
(Kennes et al., 1984; Dunkerley et al., 1990; Mahapatra and Mitchell, 1999; Kituyi et al., 2001; Bhatt
and Sachan, 2004; Johnson and Bryden, 2012; Onoja, 2012; San et al., 2012; Song et al., 2012; Rehnus
et al., 2013; Ding et al., 2016; Semenya and Machete,
2019).
On a theoretical level, an investigation aimed at
the complex and diverse comprehension of the energy ladder was made by Van der Kroon et al.
(2011) and clearly demonstrated the influences of
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energy transition in the developing world. Systematically, with the conceptual deliberation, the determining factors of fuel use that are taken into
consideration in the empirical literature are income, costs, household preferences, production
characteristics and energy supply factors. A household’s choice of fuel/energy source is therefore not
only decided by economic factors. Various sociodemographic circumstances contribute to the
choice, including the sex and the education level of
the household leader/head (Farsi et al., 2005),
while in several developing countries, fuel choice is
determined by cultural beliefs and taste preferences (Arthur et al., 2012). Several other studies
(Mekonnen and Kohlin, 2009; Hiemstra-Van der
Horst and Hovorka, 2008; Kebede et al., 2002; Uhunamure et al., 2017; Edwards and Langpap, 2005;
Heltberg, 2004, 2005) analysed the determinants of
household fuel choice in relation to the energy ladder theory. Every one of these studies suggests the
inadequacy of the energy ladder concept in accounting for household energy use.
In South Africa, the household electrification
rate in 2015 had risen to 85% through the activities
of Eskom, the national energy utility, and government supportive policies (Department of Energy,
2015a). Despite such achievements and the introduction of social services such as FBE and social
grants, the Department of Energy estimates that
40–49% of households are still energy-poor (Department of Energy, 2015b). Factors such as population growth, development activities and overutilisation of firewood resources pose a challenge
to the sustainability of firewood resources, which
makes South Africa susceptible to energy poverty
(Gaugris & Van Rooyen, 2010). The World Bank
Group (2020) confirms that 55.5% of South African
citizens live in poverty, which further translates to
energy poverty. This is despite South Africa being a
relatively multifaceted country with improvement
in rural energy access (Shackleton & Shackleton,
2004).
Firewood, therefore, provides much-needed relief from energy poverty for rural South African
households. This is despite its devastating impacts
on the environment and socio-economic status of
the country. It has been estimated that the rate at
which firewood is consumed will increase, which
will lead to further deforestation and environmental degradation (Arnold & Persson, 2003). However, despite the body of literature on factors that
influence fuelwood use among households, the
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findings and conclusions are inconsistent: for example, the influence of socio-economic factors as
the main determinants of firewood use and fuel
substitution is still debated.

2. Materials and methods
Types and sources of data
Primary and secondary data was gathered. The primary data was collected through a self-administered household questionnaire and observations,
and the secondary data was collected through relevant published and unpublished papers, dissertations, journals, websites, and books.
Sampling techniques and methods of data
collection
This study was based on a descriptive survey research design. Qualitative and quantitative research methods were used, namely observation
and a self-administered household questionnaire.
The study area had 80 households (Polokwane Local Municipality, 2018). Of these, 67 were sampled
using the Slovin formula (n = N / 1 + Ne2) for basic
approximation (Ryan, 2013). Simple random sampling was used to administer the questionnaire.
Questionnaire structure
The questionnaire was divided into three sections:
demographics (age, sex, gender, education level, income level, size of the family household, etc.); the
energy sources used (firewood, electricity, paraffin,
cow dung, etc.); and what the energy was used for
(cooking, heating, space warming and lighting).
Data analysis
Microsoft Excel and the Statistical Package for Social Sciences (SPSS) named IBM (International
Business Machines) SPSS Statistics Grad Pack 25.0
Premium were used to code and log in the data.
Data analysis included a few thorough statistical
tests, such as reliability tests, descriptive statistics,
and analytical statistics. Descriptive statistics were
used to organise and summarise data where graphs
and tables outlined the data in the form of percentiles and frequencies, and regression analysis was
used as per Cohen et al. (2003) to seek a potential
relationship between a suitable quantitative variable (the dependent factor) and any other factor (the
independent factor). The chi-square test for association was used to determine measures of variation
and/or association.
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3. Discussion of results
Energy access
Firewood in Ga-Malahlela village was accessed in
three ways: it was either purchased, collected from
the nearest forest, or collected from the backyard.
It was observed that most households n=45 (67%)
in the study area purchased firewood. This indicated that firewood was easily accessible through
wood vendors. Moreover, all the sampled households indicated that they had access to electricity,
or their households were connected to the electricity grid. However, the households’ access to electricity did not encourage them to abandon
firewood. For them, energy mixing was part of the
solution to having sufficient energy resources. Energy mixing helped to sustain households’ energy
resources until their next salary or social grant payment. The Department of Minerals and Energy
(2008) indicated that 20 amperes were reticulated
to rural households or low voltage lines. However,
N=1 (1.49%) of the households complained that
this limit restricted the appliances they could use
and when to use them. Households (1.49%) also
complained that they could not simultaneously
connect a refrigerator, television set, kettle, and
stove, as the circuit breaker would trip and switch
off the power. This compelled them to reduce the
number of household appliances they had plugged
in. This also encouraged or forced households to
use firewood for cooking so that they could simultaneously use other household appliances while
cooking.

Energy subsidy access
From the total sampled households, not even one
indicated that they had received or registered for
the FBE token. The FBE token of 50kWh provided
by the government is meant to improve the livelihoods of indigent households and ultimately relieve them of energy poverty. However, the
community of Ga-Malahlela had not received this
token even though they qualified for it. This means
that the absence of the 50kWh FBE would further
enhance inequality and energy poverty, as poor
households cannot afford to buy prepaid electricity
vouchers. This finding concurs with a study conducted by Ferriel (2010). Moreover, households expressed that a few FBE units would do them good;
this is despite Ferriel indicating that the FBE subsidy had not alleviated the use of multiple fuels and
energy poverty. This was because poor households
use and deplete their FBE token before they are eligible for the next token. Consequently, poor households resort to their previous source of energy.
Social factors influencing firewood use
Age distribution of the participants
As depicted in Figure 1, seven categories were utilised to determine the age of the participants. The
participants were all above the age of 18, the majority of them being 25-35 years (24%), followed by
36-45 years (19%), then 46-55 years (18%), then
three age categories of 18-25 years, 66-75 years,
and 76+ years with 10% each, and lastly the 56-65
years age category that made up 7%.

Figure 1: Age of the participants.
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Table 1: Cross-tabulation between the choice of energy source used for cooking, water heating,
space heating and lighting versus the age of household members using the chi-squared test.

Variables

Attributes

Energy sources preferred
Firewood

Firewood and electricity

P-value
Electricity

LPG

Choice of energy source used for cooking versus age
Age

18-25 years

3

1

3

0

26-35 years

8

0

8

0

36-45 years

7

1

5

0

46-55 years

9

1

2

0

56-65 years

4

0

1

0

66-75 years

4

1

2

0

76+ years

3

1

3

0

0.823

Choice of energy source used for water heating versus age
Age

18-25 years

3

0

4

0

26-35 years

8

0

8

0

36-45 years

10

1

2

0

46-55 years

10

0

2

0

56-65 years

5

0

0

0

66-75 years

5

0

2

0

76+ years

4

1

2

0

0.226

Choice of energy source used for space heating versus age
Age

18-25 years

4

1

2

0

26-35 years

6

1

9

0

36-45 years

4

2

7

0

46-55 years

5

1

6

0

56-65 years

2

1

2

0

66-75 years

4

0

3

0

76+ years

3

1

3

0

0.978

Choice of energy source used for lighting versus age
Age

18-25 years

0

0

7

0

26-35 years

0

0

16

0

36-45 years

0

0

13

0

46-55 years

0

0

12

0

56-65 years

0

0

5

0

66-75 years

0

0

7

0

76+ years

0

0

6

1

Table 1 shows the possibility of an association
between age and the energy sources used for cooking, water heating, space heating and lighting, as determined using the chi-squared test. The table
28

0.191

shows that there was no association between age
and energy source for cooking, water heating, space
heating and lighting. This was concluded through
the chi-square results which indicated the value X2
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= 3.517, df = 12, p < 0.05 for cooking; X2 = 10.041, df
= 12, p < 0.05 for water heating; X2 = 4.262, df = 12,
p < 0.05 for space heating; and X2 = 8.701, df = 6, p
< 0.05 for lighting. This indicates insignificant evidence to conclude that age had an association with
the use of firewood or influenced the use of firewood electricity, and/or liquefied petroleum gas.
This finding is similar to that of An et al. (2002), Israel (2002) and Abebaw (2007), who argue that age
does not influence fuel use.
Sex of the participants
The sex of the participants had to be determined to
establish how it influenced firewood use, as literature revealed sex to influence the adoption of fuel
use within a household. Figure 2 shows the sex of
the participants. The analysis indicated that the majority of the participants surveyed were female at
79% (n = 53), while males were 21% (n = 14).
Table 2 shows the association between the sex
of the participants and the energy sources used for
cooking, water heating, space heating and lighting.
A chi-squared test was also administered to determine the possibility of an association between
these variables. The chi-square results indicate the
value X2 = 2.512, df = 2, p < 0.05 for cooking; X2 =
2.052, df = 2, p < 0.05 for water heating; X2 = 2.612,
df = 2, p < 0.05 for space heating; and X2 = 0.268, df
= 1, p < 0.05 for lighting. Thus, it was concluded that
there was no significant association/relationship

between sex and the energy sources used for cooking, water heating, space heating and lighting. Rahut et al. (2016) illustrated that women are mostly
responsible for household dynamics and the type of
energy source the household uses. They also indicated that a female’s preferences are more likely to
receive recognition if the household is headed by a
female. However, the findings in this study area indicated that not only were women responsible for
household dynamics and the type of energy source
the household used, they were also responsible for
the collection or purchasing of energy sources. The
findings also revealed that the providers (‘breadwinners’) were responsible for the type of energy
source a household used. However, females were
given the responsibility for household dynamics
and thus the choice of energy the household used.
The majority of females preferred firewood as their
source of fuel for cooking (n = 31), (n = 37) for water

Figure 2: Sex of the participants.

Table 2: Cross-tabulation between the choice of energy source used for cooking, water heating,
space heating and lighting versus the sex of household members using the chi-squared test.

Variables

Attributes

Energy sources preferred
Firewood

Firewood and
electricity

P-value

Electricity

LPG

Choice of energy source used for cooking versus sex
Sex

Male

7

2

5

0

Female

31

3

19

0

0.537

Choice of energy source used for water heating versus sex
Sex

Male

8

0

6

0

Female

37

2

14

0

0.407

Choice of energy source used for space heating versus sex
Sex

Male

8

2

4

0

Female

20

5

28

0

0.271

Choice of energy source used for lighting versus sex
Sex

Male

0

0

14

0

Female

0

0

52

1

29
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0.605

heating, and (n = 20) for space heating compared to
males who preferred mostly electricity for cooking
(n =19), (n = 14) for water heating, and (n = 28) for
space heating. This indicated that females were
mostly affected by energy poverty, as they were left
with the responsibility of ensuring that the household did not run out of energy for the entire month.
This study further established that the provider
and/or the person responsible for the household

dynamics highly determined or influenced the type
of energy source a household used.
Marital status of the participants
Figure 3 shows the marital status of the participants. It reveals that 48% (n = 32) were single, 28%
(n = 19) were married, 15% (n = 10) were a
widow/widower, and 7% (n = 5) were cohabiting;
the divorced participants were only 1% (n = 1).

60

Percentage (%)

50
40
30
20
10
0

Single

Cohabit

Married

Divorced

Widow/Widower

Frequency

32

5

19

1

10

Percent

48

7

28

1

15

Figure 3: Marital status of the participants.
Table 3: Cross-tabulation between the choice of energy source used for cooking,
water heating, space heating and lighting versus the marital status of household members
using the chi-squared test.

Variables

Attributes

Energy sources preferred
Firewood

Firewood and
electricity

P-value

Electricity

LPG

Choice of energy source used for cooking versus marital status
Marital
status

Single

19

2

11

0

Cohabit

3

0

2

0

Married

10

2

7

0

Divorced

0

1

0

0

Widowed

6

0

4

0

0.081

Choice of energy source used for water heating versus marital status
Marital
status

Single

20

0

12

0

Cohabit

4

0

1

0

Married

14

1

4

0

Divorced

0

1

0

0

Widowed

7

0

3

0

30
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0.000*

Choice of energy source used for space heating versus marital status
Marital
status

Single

12

3

17

0

Cohabit

1

2

2

0

Married

9

1

9

0

Divorced

1

0

0

0

Widowed

5

1

4

0

0.485

Choice of energy source used for lighting versus marital status
Marital
status

Single

0

0

32

0

Cohabit

0

0

5

0

Married

0

0

19

0

Divorced

0

0

1

0

Widowed

0

0

9

1

0.216

* Significant
It was also imperative to determine the marital
status of the participants because, according to
Tchereni (2013) and Karakara and Osabuohien
(2018), marital status has a positive effect on gravitating towards the adoption of clean fuels. Table 3
indicates the chi-squared test done on the energy
sources used for cooking, water heating, space
heating and lighting and the marital status of the
participants to determine if any relationship existed between the variables. The test revealed that
there was no statistically significant relationship
between the marital status and the energy sources
used for cooking, space heating and lighting. The
chi-square results indicate the value X2 = 7.184, df
= 8, p < 0.05 for cooking; X2 = 7.493, df = 8, p < 0.05
for space heating; and X2 = 5.786, df = 4, p < 0.05 for
lighting. However, a statistically significant relationship existed between energy sources used for
water heating and marital status. This is because X2
= 17.496, df = 8, p > 0.05 for water heating, which
indicates a significant relation between marital status and the energy sources used for water heating.
The findings reveal a similar pattern as that of
Tchereni (2013) and Karakara and Osabuohien
(2018). This implies that the community of GaMalahlela was dominated by single individuals who
preferred firewood as their main energy source for
water heating.
Household size of the participants
Table 4 shows the household sizes in the GaMalahlela community. The sizes of the households
ranged from 1 to 16 members. Five household size
categories were used to distribute the data: 1–3
31

(24%), 4–6 (36%), 7–9 (22%), 10–12 (9%) and 13–
16 (9%), with most households having between 4
and 6 individuals, while fewer households had 10–
12 and 13–16. The average household size in the
study area was five. Larger households revealed
that firewood for cooking allowed them to prepare
enough food to feed the entire family. However,
smaller households said that they used firewood
for some of their household energy needs because
they either preferred it or thought it saved electricity.
Table 4: Household size in the study area.

Household size
(members)

Frequency

Percentage

1–3

16

24

4–6

24

36

7–9

15

22

10–12

6

9

13–16

6

9

Total

67

100

Household size is among the variables that have
been found to have an impact on the choice of energy source. Table 5 shows the association between
the energy sources used for cooking, water heating,
space heating and lighting and household size. A
chi-squared test was administered to determine
the possibility of an association between these variables. The results indicate the value X2 = 6.976, df
= 8, p < 0.05 for cooking; X2 = 10.079, df = 8, p < 0.05
for water heating; X2 = 3.39,1 df = 8, p < 0.05 for
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space heating; and X2 = 3.236, df = 4, p < 0.05 for
lighting. This indicates that there was no relationship between the energy sources used for cooking,
water heating, space heating and lighting and the
household size. A study conducted by Karakara
(2018) showed how larger households tended to
gravitate towards the use of dirty fuels such as firewood for household energy needs such as cooking

and water heating, while smaller households
tended to use cleaner energy options. This was attributed to the assumption that larger households
may cook larger quantities of food to feed the entire
family, thus the need to use energy sources of minimal cost. Therefore, smaller households may cook
smaller quantities of food using electricity because
they can afford to do so.

Table 5: Cross-tabulation between the choice of energy source used for cooking,
water heating, space heating and lighting versus the household size of the participants
using the chi-squared test.

Variables

Attributes

Energy sources preferred
Firewood

Firewood and
electricity

P-value

Electricity

LPG

Choice of energy source used for cooking versus household size
Household
size
(members)

1-3

7

3

6

0

4-6

16

1

7

0

7-9

6

1

8

0

10-12

3

0

3

0

13-16

6

0

0

0

0.164

Choice of energy source used for water heating versus household size
Household
size
(members)

1-3

12

1

3

0

4-6

14

1

9

0

7-9

10

0

5

0

10-12

4

0

2

0

13-16

5

0

1

0

0.882

Choice of energy source used for space heating versus household size
Household
size
(members)

1-3

8

1

7

0

4-6

9

3

12

0

7-9

5

2

8

0

10-12

2

1

3

0

13-16

4

0

2

0

0.907

Choice of energy source used for lighting versus household size
Household
size
(members)

1-3

0

0

15

1

4-6

0

0

24

0

7-9

0

0

15

0

10-12

0

0

6

0

13-16

0

0

6

0

32
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0.519

70

Percentage (%)

60
50
40
30
20
10
0
No schooling

Primary schooling

Secondary
schooling

Higher education

Frequency

6

15

40

6

Percent

9

22

60

9

Figure 4: Level of education of the participants.

Economic factors that influence household
firewood use
Level of education of the participants
Five educational level categories as per Statistics
South Africa (2016) were used to distribute the age
of the participants, with educational levels classified into: no schooling, Grades 0 and R (pre-schooling), Grades R–7 (primary schooling), Grades 8–12
(secondary schooling), and higher certificate to
doctorate (post-secondary/higher education). Figure 4 shows that most of the participants had secondary schooling (60%), followed by primary
schooling (22%), then higher education (9%) and
no schooling (9%).
Education has been viewed as one of the main
drivers of socioeconomic development and innovation. Several studies (Osiolo, 2010; Eakins, 2013;
Mensah and Adu, 2013; Nlom and Karimove, 2015)

established a positive significant relationship between household firewood use and education level,
while Ouedraogo (2006); Farsi et al. (2007); Rahut
et al. (2017a; 2017b) established that educational
level influences a decision to adopt cleaner energy
options. It was, therefore, necessary to establish if
there was a relationship between the level of education of the participants and the choice of energy.
Table 6 shows the possibility of an association between the education level of the participants and
the energy sources used for cooking, water heating,
space heating and lighting, as determined using the
chi-squared test. The chi-square results indicate
the value X2 = 2.989, df = 6, p < 0.05 for cooking; X2
= 6.478, df = 6, p < 0.05 for water heating; X2 = 5.735,
df = 6, p < 0.05 for space heating; and X2 = 3.519, df
= 3, p < 0.05 for lighting. This is insignificant evidence to conclude that there is an association.

Table 6: Cross-tabulation between the choice of energy source used for cooking,
water heating, space heating and lighting versus the level of education of household
members using the chi-squared test.

Variables

Attributes

Energy sources preferred
Firewood

Firewood and
electricity

P-value

Electricity

LPG

Choice of energy source used for cooking versus education level
Level of
education

No schooling

4

1

1

0

Primary schooling

10

1

4

0

Secondary schooling

22

2

16

0

Higher education

2

1

3

0

33
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0.655

Choice of energy source used for water heating versus education level
Level of
education

No schooling

4

1

1

0

Primary schooling

12

0

3

0

Secondary schooling

25

0

15

0

Higher education

4

1

1

0

0.071

Choice of energy source used for space heating versus education level
Level of
education

No schooling

5

0

1

0

Primary schooling

7

1

7

0

Secondary schooling

14

5

21

0

Higher education

2

1

3

0

0.453

Choice of energy source used for lighting versus education level
Level of
education

No schooling

0

0

6

0

Primary schooling

0

0

14

1

Secondary schooling

0

0

40

0

Higher education

0

0

6

0

0.318

40

Percetange (%)

35
30
25
20
15
10
5
0
No response

ZAR 0 - ZAR
500

ZAR 600 ZAR 1500

ZAR 1600 ZAR 2500

ZAR 2600 ZAR 3500

ZAR 3600 ZAR 4000

Frequency

3

4

18

24

14

4

Percent

4

6

27

36

21

6

Note: USD1 = ZAR14.80 at the time of the study.
Figure 5: Monthly household income of the participants.
Household income of the participants
Figure 5 indicates the monthly income of households in the study area. It shows that most of the
participants earned less than ZAR 3000 per month.
This indicates that most households in GaMalahlela were indigent, as per the categories of
Sustainable Energy Africa (2016). This means that
households in the study area should be registered
to receive social grants and FBE. Uhunamure et al.
(2017) indicated that low-income households
spent most of their time harvesting firewood to

34

meet their household energy needs. This was, however, different for the Ga-Malahlela, as most households (even the low-income ones) purchased
firewood.
According to the United Nations (2011), household income comprises all receipts (whether financial or merchandise) and services obtained by
individuals from a household at a yearly or more
frequent interval, but excludes bonus increases and
other such sporadic and typically once-off receipts.
Table 7 was used to determine the possibility of an
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Table 7: Cross-tabulation between the choice of energy source used for cooking,
water heating, space heating and lighting versus the monthly household income of participants
using the chi-squared test.

Variables

Attributes

Energy sources preferred
Firewood

Firewood and
electricity

P-value

Electricity

LPG

Choice of energy source used for cooking versus monthly income
Monthly
income

No response

1

0

2

0

ZAR 0−ZAR 500

2

0

2

0

ZAR 60−ZAR 1500

10

1

7

0

ZAR 1600−ZAR 2500

14

2

8

0

ZAR 2600−ZAR 3500

8

1

5

0

ZAR 3600−ZAR 4000

3

1

0

0

0.863

Choice of energy source used for water heating versus monthly income
Monthly
income

No response

1

0

2

0

ZAR 0−ZAR 500

2

0

0

0

ZAR 600−ZAR 1500

12

1

1

0

ZAR 1600−ZAR 2500

16

1

1

0

ZAR 2600−ZAR 3500

11

0

0

0

ZAR 3600−ZAR 4000

3

0

0

0

0.919

Choice of energy source used for space heating versus monthly income
Monthly
income

No response

3

0

0

0

ZAR 0−ZAR 500

2

0

2

0

ZAR 600−ZAR 1500

7

4

7

0

ZAR 1600−ZAR 2500

10

2

12

0

ZAR 2600−ZAR 3500

4

0

10

0

ZAR 3600−ZAR 4000

2

1

1

0

0.252

Choice of energy source used for lighting versus monthly income
Monthly
income

No response

0

0

3

0

ZAR 0−ZAR 500

0

0

4

0

ZAR 600−ZAR 1500

0

0

18

0

ZAR 1600−ZAR 2500

0

0

23

1

ZAR 2600−ZAR 3500

0

0

14

0

ZAR 3600−ZAR 4000

0

0

4

0

association between the energy source used for
cooking, water heating, space heating and lighting
and the household income using the chi-squared
test. It shows that there was no association. This
was concluded by using the chi-square results indicating the value X2 = 2.052, df = 2, p < 0.05 for cooking; X2 = 9.938, df = 10, p < 0.05 for water heating;
35
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X2 = 12.514 df = 10, p < 0.05 for space heating; and
X2 = 1.819 df = 5, p < 0.05 for lighting. This indicates
insignificant evidence to conclude that a relationship existed between the tested variables. However, according to the literature, the energy ladder
indicates that households with a higher income will
ascend the ladder and vice versa for low-income
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households, which would mean that household income has a positive correlation with energy choice.
This was true for a study by Mensah and Adu
(2013), which indicated that household income
positively influenced a household’s choice for
cleaner fuels and reduced the chance of using dirty
fuels such as firewood. However, the results in this
study indicated otherwise, as participants did not
conform to the energy ladder hypothesis. Households in Ga-Malahlela used firewood regardless of
their income bracket.
Employment status of the participants
Four employment status categories (employed, unemployed, self-employed and pensioner) were
used for this study. The participants were asked to
indicate their occupation from the options given,
the results being shown in Figure 6. They indicate
that most of the participants were unemployed
46% (n = 31), 24% (n = 16) were pensioners, 21%
(n = 14) were employed and 9% (n = 6) were self-

employed. The high unemployment rate is linked to
the number of participants in the 26 to 35 years age
category. This indicates that the households in Ga
Malahlela were mostly occupied by unemployed individuals of working age, most of who were still living with their parents (usually pensioners) and
were dependent on them for their livelihoods.

Figure 6: Employment status of participants.

Table 8: Cross-tabulation between the choice of energy source used for cooking,
water heating, space heating and lighting versus the employment status of the participants
using the chi-squared test.

Variables

Attributes

Energy sources preferred
Firewood

Firewood and
electricity

Electricity

P-value
LPG

Choice of energy source used for cooking versus employment status
Employment
status

Employed

8

1

5

0

Self-employed

4

Unemployed

17

1

1

0

1

13

0

Pensioner

9

2

5

0

0.792

Choice of energy source used for water heating versus employment status
Employment
status

Employed

11

0

3

0

Self-employed

4

0

2

0

Unemployed

19

1

11

0

Pensioner

11

1

4

0

0.877

Choice of energy source used for space heating versus employment status
Employment
status

Employed

7

3

4

0

Self-employed

2

0

4

0

Unemployed

10

3

18

0

Pensioner

9

1

6

0

36
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0.330

Choice of energy source used for space lighting versus employment status
Employment
status

Employed

0

0

14

0

Self-employed

0

0

6

0

Unemployed

0

0

31

0

Pensioner

0

0

15

1

Table 8 shows the test results of a potential relationship between the energy sources used for
cooking, water heating, space heating and lighting
and the employment status of the participants. A
chi-squared test was used to establish the possibility of this relationship, and revealed that there was
no statistically significant relationship, since the
chi-square results indicate the value X2 = 1.869, df
= 6, p < 0.05 for cooking; X2 = 4.258, df = 6, p < 0.05
for water heating; X2 = 6.903 df = 6, p < 0.05 for
space heating; and X2 = 3.236 df = 3, p < 0.05 for
lighting. According to Roubik et al. (2018), most
employed individuals and/or households frequently use electricity in their households, although some also use firewood. This is where
educational status comes to the fore. Employment
and income are often attributed to educational status, thus households/individuals who are educated
would likely use cleaner energy options such as
electricity. The high rate at which firewood is used
is linked to poor financial positions and easy access
to wood (Roubik et al., 2018). In rural areas such as
Ga-Malahlela, of all the energy sources, firewood in
particular has the maximum budget share among
users. The cost of energy also influences a household's choice of energy, as well as how much energy
the household uses. Energy costs, therefore, have a
negative effect on the amount of energy used. This
means that the cost of energy is inversely proportional to the quantity of energy used (Heltberg,
2003).
4. Conclusions and recommendations
This research was conducted to understand the
drivers of firewood use even after the electrification of Ga-Malahlela village. This paper integrated
literature and the results of the study in order to
describe the conclusions of the investigation and
the recommendations for future research. The research showed that the community of Ga-Malahlela
could easily and readily access firewood either by
purchasing it from vendors or collecting/harvesting it from the nearest forest. Electricity was also
easily accessible, as participants indicated that they
had been connected to the national grid since 2015.
37
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Nonetheless, the study further established that
households that were connected to the national
electrical grid were more energy-poor. This highlights the fact that access to basic services is only
one part of the problem; the affordability of basic
services is a socio-economic issue that needs to be
addressed. The unaffordability of basic services
within this community suggests that households
would continue to rely on firewood and other energy alternatives for years to come. This is because
of the limited amount of supply of 20 amperes for
indigent households supplied to the village as well
as the high costs of electricity tokens. However,
households would continue to use firewood because it was readily available and affordable. Moreover, it is assumed that households that can
economically sustain themselves can afford the current electricity prices. Inversely, those that cannot
economically sustain themselves cannot afford the
current electricity prices (Madubansi & Shackleton,
2006). As a result, these households rely heavily on
readily accessible energy alternatives such as firewood. Consequently, the over-harvesting of firewood in villages such as Ga-Malahlela is here to
stay. This study, therefore, affirms that rural firewood reliance continues, due to several socio-economic factors such as indigence, preference, and
inaccessibility to free basic services such as FBE.
This study recommends acknowledging that
poor households will continue to use various
sources of energy and technologies to meet their
needs in the foreseeable future. Apart from firewood, electricity is a source of energy used by the
community of Ga-Malahlela. This study, therefore,
prompted a search into cost-effective alternative
fuel solutions that could be used by households
simultaneously with electricity to guarantee that
households use up their electricity token for a
month and do not revert to alternative ‘dirty’ fuels
(Sustainable Energy Africa, 2018). Alternative
sources of energy include biogas, solar energy, and
liquefied petroleum gas, which are unexplored in
the study area. It is important to determine why
these energy sources are unexplored, as they are
considered safer and more efficient than firewood.
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It is understood that alternative fuels will have high
financial implications. Moreover, stakeholders
should embrace these alternative sources of energy
as a worthy and safer investment for human livelihood and the environment. The provision of the
monthly 50kWh FBE subsidy would go a long way
for the community of Ga-Malahlela, as indicated by
the participants. The Polokwane local municipality
thus needs to identify communities such as GaMalahlela that should receive FBE tokens and supply them with these tokens. This study, therefore,
recommends that indigent households should be
supplied with subsidised or decreased electricity

rates/prices. Moreover, policymakers should implement diversification of affordable energy alternatives, while measures to promote rural economic
growth should not be disregarded (Von Maltitz &
Shackleton, 2004; Kirkland et al., 2007).
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