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Abstract

Domestic energy choices have important consequeiocdbe ecological, social an
economic environment. Therefore it is important focal level planning to b
informed by an awareness of the particular energg patterns and associated
environmental impacts within its territory. The destic energy situation in South
Africa is unique because of Apartheid policies whiexcluded certain groups
society from access to basic services. Consequehiydemocratic government has
implemented a widespread electrification programase well as a ‘Free Basi
Electricity’ programme to meet the energy needsnofe than 5 million households.
However, little research has been done to assessfpact of electrification and FB
on energy choices in South Africa. This study repmn the domestic energy
preferences and trends from 2005 to 2011 for law@nme households in Grahamstown,
Eastern Cape. Results indicate that there is arasing use of electricity for cookin
heating and lighting. Paraffin remains the pref@iftesl for space heating; however the
proportion of households using paraffin has de@@asignificantly since 2005.
Fuelwood is not a primary source of energy andatfveual demand for fuelwood has
fallen dramatically. Also, more households are bgytheir stocks of fuelwood as
opposed to collecting them. Overall, householdsnaoging towards using electricit
however the energy transition is hampered by cpaonstraints. Nevertheless, there
are opportunities to improve the situation by usnegewable energy technologly.
Moreover, there are innovative opportunities to theefuelwood market to create local
jobs as well as eradicate alien species.
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Reporting Framework and Structure of the Report
The DPSIR reporting framework

This report forms a chapter in a State of the Emment Report (SOER) for Grahamstown,
Eastern Cape. A SoER is essentially a documenthagpathers regional information about
the state and trends of the environment (DEAT, Z8)07The purpose of a SOER is to inform
decision-making, increase stakeholder awarenessiagherstanding of their environment, as
well as facilitate the measurement of progress tdsvaustainability (DEAT, 2007:5). To
meet these objectives, DEAT (2007:20) recommentdatieamework is used to organise the
SoER information into a coherent structure. For phepose of the Grahamstown SoER, a
‘DPISR’ (Driver-Pressure-Impact-State-Response)méaork has been chosen as the
organisational reporting frameworkigure 1).
A driver Is a force or pattem on a macro-scale that

Is Influencing behaviour e.g. economic systems and
population growth.

A pressure on the environment |s caused by the
presence and activities of human beings e.g. consumption
pattems and Industrial pollution.

The state |s the current condition of the environ-
ment or resource e.g. alr quality and water quantity.

Impacts are causad by changes In state, and lead
to effects on human health and the environment e.g.
Increased respiratory disease cases due to declining air
quality, or increased unemployment due to the collapse
of the fishing Industry.

Responses are the actions taken by soclety
to prevent negative environmental impacts, correct
environmental damage or safequard natural resources
e.g. environmental expenditure.

4

Figure 1: The DPSIR organising framework
(Source: DEAT, 2007)

This paper has sees energy choices as factors \{ihicfluence human activities such that,
when combined with environmental conditions, caasgironmental change, and (ii) are
themselves pressures on the environment. Therefisiag the definitions of each of the
components in the DPSIRFFiure 1), this report focuses on energy choices as aqgpdite

‘Driver and ‘Pressure’ components of the changiegvironment in Grahamstown.
Furthermore, this paper considers the word ‘envirent’ to include natural, social, and

economic components.



The Structure of the Report

The Introduction firstly explains the issue of domestic energy ajl@bal level, with an
emphasis on the importance of energy services modoa the health implications of using
traditional energies. Secondly, the introductiorvess the issue of domestic energy in
developing countries. Issues highlighted are enpayerty and the fuel stacking tendencies
of poor households. Also, wood-derived energief@rassed on because of their heavy use
in developing countries. Furthermore, aspects efwaod use are discussed in terms of
negative impacts on the environment. Lastly, thteoduction looks at domestic energy in
South Africa. It briefly explains the unique enetggckground of South Africa, and goes on
to stress the knowledge gap in assessing the impaenergy policy on low income
households. Finally, mention is made of the stuglsbackletoret al (2007), on which this

project is based.

The Objectives state the project’s aim; namely to inform a braoa@te of the Environment

Report on the energy situation in Grahamstown.

The Study Area section briefly covers the location, social indaca, and environmental

characteristics of Grahamstown.

Methods explain the experimental design and statisticalyais used in the project.

Findings present a combination of the results of the sty discussion about the results.
The reason that the sections are not split intotthditional ‘Results’ and ‘Discussion’
sections is because it presents a more holistig wiethe energy situation in Grahamstown.
Furthermore, the Findings section consists of tmae subheadingd (Current Energy Use
Patterns and Preferences, 2.Trends in Energy Ustees and Preferences since 2005, and
3.Domestic Energy: Issues and Associated Opporgshitonstraints which are used to
systematically address key questions 1-5 in therdttey appear in the Objectives section.

Lastly, theConclusion summarizes the key points of the study.



Introduction

A Global Perspective on Domestic Energy Use

‘Energy services’ are services that fuel and appks yield which benefit human wellbeing
(Howells et al, 2010:2729; Modet al, 2006:9). Examples of energy services include hea
for cooking, lighting for home or business use, hatcal power for industry,
communication, and cooling for refrigeration (Holgeét al, 2010:2729; Modiet al,
2006:9). It is generally accepted that energy sesvare strongly linked to achieving social
objectives and economic growth (Howeds al, 2010:2730). For this reason, the United
Nations recognises that improved access to enangycss is essential for reaching each of
the Millennium Development Goals (Moei al, 2006:4).

There are various sources of energy, ranging fn@dittonal sources (fuelwood, charcoal,
kerosene, dung etc) to modern sources (electricagyral gas, and mechanical power from
wind and water kinetics) (Louwet al, 2008:2813). The energy service, rather tharetiezgy
source, is the important aspect for an energy @amsequently users will utilise the source
which is readily available and affordable (Howedls al, 2010:2732). In the case of
developing countries, traditional energy sources atilised because they fulfil the
availability/affordability criteria (Modiet al, 2006:20). However, traditional energies are
seen as inferior in that they are often environ@éndegrading, harmful to human health,
and unnecessarily inefficient when compared to modeergies (Howellst al, 2010:2730).
According to the World Health Organisation (WHOpoet on household energy and health,
more than 3 billion people worldwide still use biass and charcoal as energy sources to
meet their basic needs (WHO, 2006:8). Consequetithy are vulnerable to hundreds of
pollutants which are related to chronic respiraiiseases and lung cancer (WHO, 2006:8).

Domestic Energy in Developing Countries

Energy poverty describes the situation where peepféer from poverty and do not have
access to modern energy (Madial, 2006:9). These people must rely on traditiomargies
to meet their basic needs, and are consequentlgedodnto livelihoods which are
unnecessarily time consuming, unhealthy, and hdriofihe environment (Howellst al.,
2010:2730). Sub-Saharan Africa is particularly grda this type of poverty (Modgt al,
2006:9).



The ‘energy ladder’ model is often mentioned ircdig'se on energy in developing countries.
The concept proposes that, with economic developrnheniseholds move up the ‘ladder’ of
energy options, away from traditional energies;vmnaas ‘energy transition’ (Hosier and
Dowd, 1987:347). However, a study done in rural MexXMaseraet al, 2000:2083-2103)
showed that households rather pursue a multiple‘fuel stacking’) strategy (using multiple
sources of energy to derive energy services). \m ilccome households, fuel stacking is
largely attributed to maximising fuel security heetface of irregular employment and income
(Louw et al, 2008:2816). A study done by Howellst al. (2010:2735-2736) in
Nkweletsheni, a small rural South African town,oafeund that, where households became
more affluent, they experienced only a partial gperansition away from biomass to Liquid
Petroleum Gas (LPG). Reasons for limited fuel ttaéorss include the additional cost of
installing appropriate appliances, poor understagdif the health benefits of using cleaner
fuels, exaggerated fears of using LPG, undervahiethass, informal barter markets and
limited access to markets, and cultural customrasrchs (Howellset al, 2010:2736). These
studies indicate that the energy ladder model assinnplistic, and that household energy
security is achieved through a combination of epa@urces which are determined by local

environmental, economic and social contexts (Madsband Shackleton, 2006:4089).

A key energy source in developing countries isViweld. Approximately a third of the
energy used in southern Africa is from wood, esgdbcfor cooking and heating (Biggs al.,
2004:26). Over and above health and economic impbios, fuelwood harvesting is
concerning in terms of environmental sustainabitigcause it can potentially contribute to
land degradation, air pollution, and climate cha(idedi et al, 2006:30). The fuel stacking
tendencies of low income households in developmgtries suggest that wood will continue
to be a key source of energy in the future. In,fdot Food and Agriculture Organisation
(FAO) (in Biggset al, 2004:26) predicts that wood and charcoal consiampn Africa will
increase by 25% and 50% by 2030 respectively.



Domestic Energy in South Africa

South Africa’s political history has had a starkpewt on the domestic energy situation at
present. Apartheid policies left large disparitietween racial groups in terms of income,
access to basic services and infrastructure; witii 5% of rural black households having
access to electricity before 1994 (Bekladral, 2008:3125). Post-Apartheid government
subsequently identified access to modern energ@gifsgally electricity, as a basic service
which should be provided to all citizens, and Sowtfrica underwent a massive
electrification programme (Louwet al, 2008:2812). The programme included the
electrification of more than 5 million householdsween 1990 and 2007, the development of
new spatial planning and local government admiain, technical innovation, and the
policy of ‘Free Basic Electricity’ (FBE; a free mittly 50 kWh to low income households)
(Bekkeret al, 2008:3125-3136). Nevertheless, only 65 % of FBEseholds used their full
allocation of electricity in 2007 (Eskom, 20QY Bekkeret al, 2008:3135). Beyond this,
there is limited research assessing the impactBE Bn low income household energy
choices and energy poverty in South Africa (Shaoklet al, 2007:5). Also, there has been
a recommendation that alternate approaches, suchP&s or sustainable woodlots, be
investigated for suitability in energy policy (Bekket al, 2008:3135; Shackletoat al.,
2007:9).

In 2005, Shackletoet al (2007) carried out a study on household fuelwosage in small
electrified towns in the Eastern Cape; one townndpethe low income section of
Grahamstown. Fuelwood usage was chosen as a &sta because of its implications for
energy, environmental degradation, health and kaff@rs. Shackletoet al (2007) found

a high dependence on fuelwood for energy in theifmeme households. However, the study
was a baseline study and lacked conclusions abagtterm trends in domestic energy use
for the region. Within this context, this projecbposes a follow-up study of domestic energy
use in the low income households of GrahamstowrtthEtmore, this project will
concurrently serve as a contribution to a Stat¢hef Environment Report (SOoER) for the

Grahamstown area.



Objectives and Key Questions

The main objective of this project is to contribiaa assessment of the Grahamstown
domestic energy situation to a SoER for the argzec@cally, the objective will be
accomplished through a follow-up study of the damegnergy use in low income
households in Grahamstown East, based on the stutlucted in 2005 by Shackletenal
(2007).

In order to address the aforementioned objectitae, following key questions will be

answered:

1. What are the current energy use patterns and prefes of low income households in
Grahamstown East?

2. With reference to the 2005 study by Shackletvral (2007) what are the trends in
energy use patterns and preferences for the lagears?

3. What is causing the trends found in key question 2?

4. What are the social, economic, and environmengales related to the drivers and
trends identified in key questions 1-3?

5. What are the opportunities and constraints assstiaith energy use trends in the

area?

The overall objective implicitly involves the ansiy of findings to make recommendations
for local policy formulation and planning, espelyialwith regards to sustainable

development.



Study Area

The study was undertaken in Grahamstown (33°1823$; 26°31°'30, 09”E), a small city
situated in the Eastern Cape, South AfriEgy@re 2). The region around Grahamstown is
largely agricultural, comprising mostly of cattledagame farms (Shackletet al, 2007:5).
Mean annual rainfall is approximately 550-600 mmg d@he area includes four different
climatic zones corresponding to four vegetationetyp Grassland, Sub-Tropical Thicket,
Cape Fynbos and Karoo (Shackle#tral, 2007:5; Grahamstown handbook, 2010).

Figure 2: Study Area; Grahamstown East
(Adapted from: Bing 2011)

Grahamstown is the administrative centre of the &makDistrict and has a population of
approximately 70 706 people (Shackleteh,al, 2007:5; Makana Municipality, 2010:21).



There has been an increase in informal settleman®&ahamstown, indicating rural-urban
migration due to people searching for better joparfunities and service provision (Makana
Municipality, 2010:15). Two thirds of the Grahamsto population falls into the
economically active category of 15-64 years of difgakana Municipality, 2010:15).
Furthermore, more than 50% of the economicallyvacgiopulation (including discouraged
workers) is unemployed and only 22% of the popafatias an education level of grade 12 or
higher (Makana Municipality, 2010:16-17).

The project was executed in Grahamstown East (autliarea irFigure 2); consisting of
+9000 out of the total 11 000 households in Grattamn. The area is characterised by low
income households with predominantly black and wa&d inhabitants (Molleret al.,
2001:11). Data collected during this study indidat#, while the area is characterised by low
income households, there is an improving trendve@alth and housing indicators when
compared to the 2005 study (Shackleatral, 2007:5) Table 1). The area was electrified
between 1992 and 1994, and has therefore beemifedeictor more than 17 years at the time
of the survey (Shackletaat al, 2007:5).

Table 1: Selected household characteristics in 20@Hd 2011

(Mean + Standard Error)

2005 2011
MR 4.37+0.19 4.730.33
Mean monthly income (R) 1677.18+17.48 2064.85+25.40
Mean monthly expenditure
on electricity (R) 98.4+1.40 117.92+1.02
Frequency of consumption
of meat (x/month) 6.83 £0.75 9.87+0.70
Rooms per capita 1.03+0.08 1.16+0.09




Methods

Data Collection

Data was obtained through two sets of questiorwsaireeys during the period of April to
August 2011. One survey examined the energy usdilgzroof 101 households in
Grahamstown East, while the other was used to vietsr fuelwood vendors in order to

obtain information about fuelwood collection antksa

The household questionnaire comprised of four msattions; namelyBackground
Information; Energy Sources, Uses and Types; Detaiout Fuelwood Usend Electricity
Use. These sections were used to systematically addihesproject’'s key questions. Key
guestions 1 (current energy use patterns and prefes) and 2 (trends in energy use in the
last six years) were addressed through closed iqusesyielding quantitative data. Open-
ended questions underwent content analysis, progugualitative data. These questions
allowed respondents to express opinions on drieérshange, key issues, and possible
opportunities/constraints (key questions 3, 4 amdspectively). Interviews were carried out
in the households’ primary language, isiXhosa (it aid of various translators). Fuel types
purchased were measured in Rands per month arettsunll fuelwood was converted into a
weight in kilograms. The project revisited the safméy randomized interview schedule of
110 households interviewed by Shacklegtral (2007). In some cases, previously sampled
houses were vacant or being renovated and theiassibdata from the previous study had to
be eliminated, resulting in a final sample sizelbfl households. The statistical approach
used by the project was based on a paired desicgube of its ability to remove external
influencing factors (Utts and Heckard, 2011:40MeTpaired design therefore allowed the
establishment of trends in energy aséeris paribus

The vendor questionnaire-survey was more infornignt the household survey. The
guestionnaire was comprised of queries about thghiveand price of the fuelwood units
sold, the species of wood sold, the location ofvésting, and the quantity of fuelwood
harvested per week. The questionnaire also askestiqns about the vendors’ perceptions of
fuelwood scarcity, issues around the harvestingigebf fuelwood, as well as possible
opportunities regarding the fuelwood market in Graktown East (substantiating the
answers given in the household interview with rdgao key questions 3, 4 and 5). Beyond
obtaining prices and weights, the vendor survey wssd to triangulate some of the

information obtained in the household survey. Sevendors were interviewed using a
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‘Snowballing’ sampling method wherein a vendor Wasated, interviewed and then asked
where the next vendor could be found. This procgas performed repeatedly until the
sample reached seven vendors. The seventh venpeserd uncertainty about the location
of other vendors, barring those that had already l@sked; possibly indicating that most of
the vendors had been interviewed and that the sasigd was sufficient. The ‘Snowballing’
approach was useful in this instance because tlvare no initial information about the

number of vendors in the area, or where they cbaltbcated.

Data Analysis

All data capture and analysis was done in Excel7289 well as the statistical programme
“R”. Quantitative data were analysed by calculatngans and frequencies. Also, standard
deviations were used to calculate the standards=between observations.

All the data pertaining to the 2005 study were takem Shackletoret al’s raw data

(excluding the households disqualified from the 2&lrvey). Two-tailed t tests and chi-
squared tests were used where applicable to deterihithere were significant trends
between 2005 and 2011. Moreover, percentages \aérelated as proportions of the sample

population.

Qualitative data were analysed using content arsalgswhich information was sorted into
categories of similar response. Thereafter magmds were distinguished and summarized

into the text.

Assumptions

It was assumed that survey respondents’ percepmifofuelwood scarcity is a reliable
indication of fuelwood scarcity in the area arodBhhamstown East. Also, it was assumed
that in increase in electrification causes moreskbolds to use electricity, but that the uptake
of electricity will be progressive as householdsetime to acquire electrical appliances.
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Findings

1. Current Energy Use Patterns and Preferences

a) Energy UseProfile

The proportion of households using electricity émoking and lighting was several times
greater than the proportions using paraffin forghme purposed éble 2). Two thirds of the
households used paraffin for heating, making it pimgnary fuel used in this category.
Fuelwood was not a major source of energy in antheffunctional categories, except for
cooking (43.6%, n=101), which is attributed to tise of fuelwood in traditional ceremonies.

Table 2: The proportion (%) of households using paicular energy forms for cooking, heating and
lighting (n=101)

Purpose Fuelwood Paraffin Electricity
Cooking 43.6 17.8 82.2
Heating 18.8 67.3 6.9
Lighting 0 7.9 91.1

Most of the households in the study (95%, n=101jewelectrified, which explains the
dominant use of electricity for cooking and liglgtinThe slow uptake of electricity for
heating is consistent with the findings of Madubarsl Shackleton (2006:4085). However,
unlike the Madubansi and Shackleton study (2006&G1G8is study did not find the continued
use of fuelwood for spatial heating but ratherghstained use of paraffin. The preference of
paraffin could be explained by the econometricifigd of Louwet al (2008:2816), which
demonstrate that, for recently electrified low imem households in South Africa, the cross-
price elasticity of demand for paraffin and eleagityi is inelastic (meaning that demand for
electricity will only increase slightly with an ingase in the price for parafficeteris
paribus). Louwet al (2008:2816) list the following reasons for sigraiht paraffin usage in
South African low income households: paraffin isneenient to buy, it can be bought in any
guantity, and paraffin appliances are readily amd and cheaper to buy than electric
appliances. Moreover, the latter study asserts ‘tit use of electricity is a cost-based
decision” (Louwet al, 2008:2816).

Another explanation for the preference of paraffor heating is that many of these

households are still in the process of acquiriregteical appliances. The appliances already
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acquired by these households at the time of thdystwere ‘priority’ appliances such as
stoves, kettles, and fridges. Intuitively, appliesisuch as fridges yield the greatest utility
from electrification because they provide the ipdissible function of food preservation.
Therefore electrical appliances for less importavices, such as those used for heating, are
purchased at a later stage. Paraffin use is pretbrogtil households can afford to purchase
these relatively luxury electric items (note: axiuy good’ is an economic term for an item

with an income elasticity of demand greater than 1)

The above conjecture corresponds with the ‘fuetdvimg’ hypothesis, which suggests that a
household will substitute one type of fuel for drest as their economic status changes
(Hosier and Dowd, 1987:349). However, a consideraohount (81.2%, n=101) of the
surveyed households possessed electrical appliaiseesfor entertainment (e.g. televisions,
hi-fi's, DVD players etc). Entertainment applianca® considered luxury goods; however
they are also exclusively electrical applianceser€fore, it is possible that households
purchase certain entertainment goods before theghpse heating appliances because
paraffin is a suitable, cheap alternative to electreaters whereas there are no cheaper
substitutes for electricity when it comes to erdiewrnent. Moreover, a study by Hauck and
Stanforth (2007:175) suggests that younger gewnaainave a preference for entertainment
goods because these goods signify higher sociaisst@his deduction corresponds with the
‘fuel stacking’ hypothesis offered by Maseet al (2000:2083) which proposes that,
particularly in developing countries, household®mda mix of fuel types based on the
following four factors: economics of fuel and ajpice type and access conditions to fuels;

technical characteristics of appliances; culturafgrences; and health impacts.

Nevertheless, the Grahamstown East questionnaiveysulid not focus on the motives for
paraffin useper se The explanations offered by this paper are puegploratory and further
research would have to be done to confirm the igliithese hypotheses in the context of
the study area.
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b) Fuelwood use

Of the 101 households interviewed, 64 said that temsume fuelwood. The annual demand

for fuelwood was 456.6 +11.83 kg/hh/yr. Using aerage unit price of R0.74 /kg, the annual

demand equates to a direct use value of approXynB&37 /hh/yr (note: the unit price for

fuelwood was calculated via the vendor survey). sivaf the households used fuelwood for

cultural/traditional reasons, such as making Umautmb(Xhosa beer). All the respondents

who mentioned they use fuelwood for traditionalses confirmed that traditional occasions

take place sporadically (usually once or twice aryendicating that much of the fuelwood

demand is inconsistent (a point substantiated &ywé&mdors).

Table 3: The purpose of fuelwood consumption mentieed by fuelwood users (n=64)

Purpose Proportion of fuelwood users (%)
Cooking 48.4
Heating water for tea 4.7
Space heating (indoors) 4.7
Space heating (outdoors) 29.7
Heating water for washing 1.6
Cultural ceremonies 84.4

The majority (73.8%, n=64) of households using iteeld bought their supplies, whereas
21.3% collected fuelwood and 4.9% both collectedl dought fuelwood. Collecting

households earned approximately 48% less compardidetincome of buying households

(Table 4). Furthermore, the proportion of collecting housds with access to electricity is

more than 20% lower than for non users or buyefaedivood.

Table 4: Household attributes of non users, buyerand collectors of fuelwood (n=101)

Non users Buyers Collectors
Household size 4.95+0.12 4.65+0.10 4.18+0.25
Monthly income (R) 1738+24 2549+56 1318477
No. of rooms per capita 1.27+0.03 1.2940.03 0.99+0.06
% with electricity 97 100 77
Of those with electricity, % owning an 89 91 77
electrical stove
Monthly expenditure on electricity (R ) 106.76+2.18 134.78+2.9392.31+5.43
No. of times per month consume meat 11.60+0.25 8.69+0.19 9.09+0.53
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Table 4 suggests that households collect fuelwood bec#usg do not have sufficient
income to purchase it. Almost a quarter of theemitirs do not have access to electricity, and
therefore the implication is that these househakis fuelwood on a daily basis (as opposed
to the infrequent use of fuelwood by householdd thay their supplies for traditional
ceremonies) and their incomes are not sufficientdweer the cost of frequently buying

fuelwood.

With regards to the species preference for fuelwaotlectors preferredcacia karroo All

of the fuelwood vendors sold either one of or a bimation ofEucalyptus spp(Blue Gum),
Acacia karroo(Sweet Thorn) andcacia mearnsi{Black Wattle). The majority (71%, n=7)
of vendors agreed that fuelwood is scarce in thranconage areas. Therefore many of the
vendors harvested fuelwood on nearby farms, whamndrs allowed vendors onto their
property to harvest alien species; thus explainthg predominantly alien species

composition of fuelwood sold by vendors and conslitmehouseholds.
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2. Trends in Energy Use Patterns and Preferences sin@®05

a) Energy UseProfile
Since 2005 there has been a significant decreasieeimverall use of paraffinp(< 0.05;
X?=26.4); particularly attributed to the decreasirsg wf paraffin for cooking and lighting.
Furthermore, there was an increase in the propomiohouseholds using electricity for
cooking and for lighting, with 91.1% (n=101) of ts&olds using electricity for lighting in
2011. In general, the use of fuelwood and paraftoreased for all functional categories,
while the use of electricity increased across thareh. The trend values for the three energy

types are summarised Trable 5below.

Table 5: A comparison of the proportion (%) of hougholds using particular energy forms for cooking,
heating and lighting in 2005 and 2011 (n=101)

Purpose Year Fuelwood Paraffin Electricity
Cooking 2005 48.2 75.5 62.7

2011 43.6 17.8 82.2
Heating 2005 30 70 3.6

2011 18.8 67.3 6.9
Lighting 2005 1.8 31.8 77.3

2011 0 7.9 91.1
p-value p>0.05 p <0.05 p >0.05
X2 2.5 26.4 0.7

Figure 3 shows the spatial distribution of houses eleetlifin the 44 years before the time of
the Shackletoret al. 2005 study (green dots) as well as those elecirdfter the 2005 study
(red dots). While there is no clear pattern toidatk that electrification of houses was
completed in a systematic manner, more than 30%QhFof the interviewed households
have only been electrified since 2005. Therefore telatively recent increase in
electrification may be a key driver behind the &iHon towards electricity use in

Grahamstown East.
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Figure 3: GIS Map showing when sampled householda iGrahamstown East were electrified
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b) Fuelwood use
There has been a significant decregse& (0.05) in the annual demand for fuelwood since
2005 fFigure 4). Using the 2011 price of fuelwood (R0.74 /kgk thirect use value (in real
terms) of fuelwood has decreased by a factor @ethfalling from R1034.08 /hh/yr in 2005
to R337.89 /hh/yr in 2011.
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Figure 4: A comparison of the annual demand for fubvood between 2011 and 2005
(p-value= 7.66 x 16 n = 64)

The decreased demand for fuelwood is attributethéodecrease in fuelwood use for daily
cooking, heating and lighting as households havicked to using electricityT@able 5).

Furthermore, the situation where fuelwood is onkedi for traditional ceremonies is
becoming common. Since traditional ceremonies happé&equently, far less wood is

required by households on an annual basis.
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Since 2005, the proportion of households buyindwaed has increased and the proportion
of households collecting fuelwood has decreasedu(e 5). This can be attributed to the
increasing scarcity of fuelwood stocks; a pointfiedt by all the collectors of wood who said
that it is becoming progressively more difficult find fuelwood. This finding is similar to
those observed in a study by Giannecclenial (2007:34) where a decline in fuelwood

availability forced an increasing amount of housdsdo buy wood.
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Figure 5: A comparison of proportions (%) of fuelwad-using households mainly buying or collecting
their supplies in 2005 and 2011
(X2=9.1;p-value = 0.01; n=64)
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With regards to the inference of increasing scaroft fuelwood, Figure 6 illustrates that
woody and herbaceous vegetation cover is spansemteas immediately around the urban
extent of Grahamstown and particularly near Gratawrs East. This can be attributed to
residents harvesting fuelwood from nearby woodyciseand using the vicinity for grazing.
The boundary between the bare and dense areas tefttof Grahamstown East is a ridge,
suggesting that the reason the dense area haseotharvested is because it is not easily
accessible. Furthermore, land use change, pantigwleban sprawl igure 7), has replaced
lands which were potential sources of fuelwood.

Figure 6: GIS Map showing the extent of woody and érbaceous vegetation cover around Grahamstown
in 2009
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Figure 7: GIS Maps showing the changes in land use Grahamstown East between 1987 and 2009
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3. Domestic Energy: Issues and Associated Opportunis#Constraints

Capacity Constraints and Renewable Energy Opportunities

The majority of households interviewed in this $t(@7%, n=101) agreed that electricity

service provision was unreliable. The problems kbaokls faced included inadequate fuses
in meter boxes, blackouts, slow response to remaeiectrical connections, and electricity

being too expensive. Interestingly, there was uag®ly amongst households about FBE and

some respondents seemed to think that the muntgipgho longer issuing subsidies.

According to Bekkeet al (2008:3129) after 2001, Eskom changed to a micatporation
and local government became the institution regptan$or the provision of basic services,
including electricity. The role of municipalities ito reticulate, redistribute, and resell
electricity as well as maintain local electricitfrastructure (Makana Municipality, 2010:75).
Therefore, many of the problems communicated bysébalds are associated with the
general issue of service delivery within Makana Mipality. Furthermore, the 2010/2011
Makana Municipality Integrated Development Plan K)D mentions the Electricity
Department as one of the departments most affdsteshortages in staff capacity (Makana
Municipality, 2010:10). Taking the results of thetudy into account, the human resource
problems in Makana Municipality present a cruciahgtraint to the uptake of electricity by

low income households in Grahamstown East.

The Makana IDP (2010:75) also acknowledges the rtapoe of electrifying the substantial
backlog of households in the municipality. Howevdre IDP asserts that the “severe
electricity generation capacity constraints” (Ma&aviunicipality, 2010:75) of Eskom will
limit electricity supply until at least 2014. Thecent US$ 3.75 billion loan given to Eskom
by the World Bank is intended to help improve eieityy generation capacity by developing
a new coal-fired plant in Medupi and executing anbar of other renewable energy projects
(World Bank, 2010). South Africa’s electricity supps primarily generated through coal-
fired plants, contributing to 80% of South Africaggeenhouse gas (GHG) emissions and
making South Africa one of the highest per capit@,& emitters in the world (Pegels,
2010:4946). South Africa faces a difficult energyure; simultaneously obligated to provide
universal access to electricity but to also rediuselevel of GHG emissions (Pegels,
2010:4946-4947). However, this study sees an ity for achieving both targets at the
local level: rather than electrifying the backloghmuseholds, install renewable technology

such as solar water heaters. As such, householdisl vakip a step’ in the energy ladder by
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moving from traditional energy sources to renewatmes. A similar strategy has been
implemented in the Diepsloot Township, JohannesifByg, 2011). In this case, companies
invested in building a multi-purpose educationattoe entirely powered by an array of 75
solar panels (10.2 Kw) with battery storage (Py4,13.

Another case is the 30 000 solar water heatershina¢ been installed by Eskom in Port
Elizabeth (Solar Cells Update, 2011). Eskom aimmgstall one million solar water heaters
across South Africa by 2015 (Solar Cells Updatd,120Case studies such as Diepsloot and
Port Elizabeth provide an achievable example of leteetrification in Grahamstown East
could be realized through renewable energy, withodher straining the limited supply of

electricity from coal-fired sources.

Health and Safety

The health and safety concerns associated withggraroices include indoor air pollutants
(IAPs), the safety hazard related to using paradfapliances, and the fire hazard of using
traditional fuels (WHO, 2006:11). The health consmges of IAPs include: chronic
obstructive lung disease in adults, prenatal mitytdbw birth weight, asthma, and cataracts
(Edwards and Langpap, 2008:2). The WHO estimatatl globally 1.5 million deaths in
2002 were because of air pollution and associatehdes (WHO, 2006:4).

All survey participants (n=55) who responded to giestion about ‘counter measures made
when using fuelwood as an energy source’ statetdtiiey were aware that indoor fires are
bad for one’s health. Of these respondents, ontygarticipants said that they did not take
any counter measures, while the rest of the respuad96.3%, n=55) said that they make
their fires outside. In a comparison drawn betwien2005 and 2011 study, there has been a
70.6% (n=101) decrease in the proportion of pete light fires indoors. This could be an
indication of a greater awareness of the healtles@ssociated with indoor fires. However,
given that paraffin also emits IAPs, the large patage of households (67.3 %, n=101) using
paraffin heaters are not fully aware of the healthcerns with regards to indoor heating.
Nevertheless, it is suspected that the use oftivadi energy sources for heating purposes
will be substituted with electricity as househotdsitinue to uptake electrical appliances over
time (Edwards and Langpap, 2008:3). When asked wat electricity has improved their
lives, 32.0% (n=97) said that it was useful fordgareservation and 41.2% (n=97) said it

made cooking easier. Since food preservation anHlicg are important factors in health and
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nutrition, it is likely that electrification has jpnoved levels of health in Grahamstown East.

Job Creation

The fuelwood vendor survey revealed that vendoteaed wood from various locations
including commonages and nearby farms. A numbeeatiors and their families depended
on fuelwood sales as a means of income, but somdove said that they generated barely
enough income to maintain their equipment. The nitgjof fuelwood users (73.8%, n=64)
bought their fuelwood from these vendors; sugggsdtiat there is an opportunity to develop
the fuelwood market and thereby create employme@rahamstown East. With regards to
how the market can be developed, Shackletoal. (2004:15) make a point that there is the
opportunity for local government to get involved drgating programs for equipping vendors
with business skills, introducing a recapitalizatiorogram for equipment, or implementing
financial incentives (e.g. subsidies) for vendoasvksting wood from sustainably managed
sources. However, some effort would have to be ntladermalize the market in order for
government intervention to be effective (Soussaral, 1990:577). Many of the vendors
mentioned the existence of adversary relations démtwdifferent fuelwood harvesters.
Therefore, to ensure that vendors’ rights to hdrpesticular resources are not undermined,
any intervention in the fuelwood market would hawde accompanied by enforcement and

the clear communication of ownership and respolis#si (Shackletoret al, 2004:13).

Overharvesting and Environmental Degradation

Most of the vendors (71.4%, n=7) stated that haivg$ias become more difficult (compared
to five years ago) due to fuelwood scarcity. Momg\a concerning view expressed by the
vendors is that there was conflict between harvesaad livestock owners; threatening to
cause an open access, ‘tragedy of the commonsasoan the Grahamstown commonages.
Based on the concerns raised by the fuelwood vendbe system of property rights in
Grahamstown commonages seems to be inadequatefecinef, and a cause of
overharvesting. According to Shackletenal. (2004:2), the consequence of unsustainable
harvesting of trees is a loss of ecosystem goodssarvices which further aggravates local
poverty. Furthermore, this study identifies poarhplemented communal property rights as
a key driver of environmental change (both ecoladycand socially) in the Grahamstown

region.
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The vendor interviews also revealed that nearbyngamare popular locations for the
harvesting of fuelwood. In some cases, the vendere approached by farmers who asked
them harvest invasive species on farm lands. Ierotases, vendors pay a minimal fee
(R10/trip) to harvest on farm property. Farms agsihble harvesting locations due to the
greater abundance of fuelwood stocks and reducegbetition for resources (farmers tend to
only allow a few harvesters to access their landsézurity reasons and only a few vendors
have transport to travel to the farms). Conseqyetiiere is the opportunity to formalize the
communication between farmers and fuelwood harvesé®m arrangement that would benefit
both the farmers (who receive assistance in erfdicalien species without the additional
cost of doing it themselves) and the vendors (whb areliable and abundant source of
fuelwood to sell). However, the pitfall of this gesgtion is that such an arrangement could be
conducive for theft. Explicit rules, consistent ritoring and serious penalties would have to

be designed and implemented for the farmer/vend@sive harvesting to be successful.

The 2005 study by Shackletenal (2007:9) suggests that managed woodlots are denesl

as a sustainable option for fuelwood harvestingdeslly where urban sprawl is reducing

the area of previously woody areas, as is showsigare 7). During the vendor study, some

of the respondents were asked what they thoughttabmanaged woodlot arrangement. The
vendors’ response was that, while they thoughbitnsled like a good idea, they felt that
conflict between fuelwood harvesters would undesartine sustainability of the woodlots.

Again, the issue of an effective property rightsteyn needs to be considered if communal
harvesting of any type, be it in managed woodlatshocommunal commonages, is to be

successful.
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Conclusion

Domestic energy use in Grahamstown can be seemthsabdriver and manifestation of
economic, ecological and social change. This isquaarly because of the implications that
access to modern fuels, namely electricity, habettering the wellbeing of residents who

have been excluded from basic amenities due totAg@idrpolicies.

The current energy use preferences in low incomeséimolds of Grahamstown consist of
electricity for lighting and cooking, and paraffior heating services. However, fuelwood is
not used as a primary source of domestic enerdgii@narea. The mixed fuel consumption
pattern reflects households’ economic (incomes &RE subsidy), ecological (land
degradation) and social (cultural/ traditional ceomies) determinants of domestic energy
choices.

In terms of domestic energy trends, the demanduelwood has decreased significantly
since 2005 while the use of electricity has inceda®wing to the additional electrification of
households in the area.

Pertinent constraints facing the continued energysition of these low income households
include poor municipal service delivery and Eskorelectricity generation constraints.
However there are opportunities to meet the efemtion backlog via using forms of
renewable energy (such as solar panels). Oppadsratso exist to increase employment in
the fuelwood market through training and financimgpgrams. Furthermore, there is the
opportunity to facilitate communication betweennfars and harvesters and organize a
system in which alien invasive trees are cut and ss fuelwood. However, the current
property rights system in Grahamstown East is astamtial barrier to the effective

implementation of any of the recommended policyas.
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