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Abstract

Climate change, energy security and achieving uni-
versal electricity access for all households are all
pressing issues that South Africa must address.
These objectives need not be trade-offs, howeuver,
and achieving electricity access for the poor does
not justify the building of large coal-fired power sta-
tions or threaten South Africa’s climate change
objectives. This paper estimates the electricity
demand from the residential sector to 2020 result-
ing from universal access, and finds that electricity
for low-income households would constitute only a
small addition to total electricity demand and would
represent only a minor portion of output from the
coal-fired power station, Medupi. Furthermore,
emissions from the additional electricity consumed
by newly connected households would have a neg-
ligible impact on South Africa’s emissions profile.
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1. Introduction

Although South Africa has a gross domestic product
(GDP) in line with those of many middle-income
countries, there remains wide-scale poverty and
inequality, a legacy of the previous apartheid
administration. One of the major challenges facing
the present government is extending service deliv-
ery to the previously un-served majority of the pop-
ulation (ANC, 1994). Since 1994, the ANC
Government has embarked on ambitious national
programmes tackling issues such as housing, water
and electrification. Despite impressive successes in
the electrification programme, there remains a size-
able backlog of unconnected households.

Alongside these developmental objectives South
Africa has acknowledged the threat of climate
change and pledged to adopt appropriate mitiga-
tion measures to reduce its emissions (RSA, 2010).
The argument is sometimes advanced (Davidson et
al.,, 2010) that achieving universal access to elec-
tricity requires more coal-fired power stations to be
built, with a 4 500 MW station adding approxi-
mately 30 Mt of carbon dioxide (CO,) per year for
fifty to sixty years. By estimating the emissions asso-
ciated with the electricity consumption of previous-
ly unconnected households, this paper investigates
whether there are real trade-offs between extending
access to electricity to the poor and climate change
mitigation in South Africa.

2. Context

2.1 Climate change

South Africa has a highly energy-intensive econo-
my by international comparison, with a total pri-
mary energy supply per GDP output of 0.27 tonnes
of oil equivalent per thousand US$ (2000) in 2009
(International Energy Agency, 2011). The bulk of
South Africa’s electrical energy is, however, used by
industry rather than the residential sector and the
country has a very low per-capita consumption of
electricity (IEA, 2011). The high amount of energy
used per unit of economic output (which defines
energy intensity) is ascribed to an abundance of
coal deposits enabling historically cheap electricity
prices and a competitive advantage in energy-inten-
sive industries.

South Africa’s emissions profile on the supply
side is driven predominantly by coal-based fuel
combustion, using low-grade coal with its higher
associated greenhouse gas (GHG) emissions)
(Kessides et al., 2007). On the demand side, ener-
gy emissions from fuel combustion in 2000 were
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driven primarily by industry (83%) and transport
(13%), followed by the residential sector (2%), agri-
culture (1%) and commerce/services (1%) (DEA,
2009).

In 2009 at the fifteenth meeting of the
Conference of the Parties (COP) to the United
Nations Framework Convention on Climate Change
(UNFCCC) in Copenhagen, South Africa commit-
ted to reduce its emissions by 34% by 2020 and by
42% by 2025 below business as usual (RSA, 2010).
The commitments were qualified by the statement
that ‘in accordance with Article 4.7 of the
Convention, the extent to which this action will be
implemented depends on the provision of financial
resources, the transfer of technology and capacity
building support by developed countries’ (RSA,
2010). The implication of this emissions reduction
target is that South Africa must fundamentally
change its current emissions-intensive growth path.
A climate-friendly development path may, however,
come into conflict with other economic and social
considerations — for example, a historical reliance
on cheap electricity prices (Fine & Rustomijee,
1996), or increasing access to affordable energy
services in accordance with established energy pol-
icy (DME, 1998).

Bazilian et al., (2011) critically assess the inten-
tions behind building the Medupi coal-fired power
station and its consequences for South Africa’s cli-
mate change objectives. Referring to the pressures
that a large proportion of the population without
access to electricity will have on prioritising climate
change in new-build options, they suggest that ‘it is
quite possible that the immediate needs of the poor
in gaining access to electricity services will be put
ahead of the impacts of climate change on future
generations’ (Bazilian et al., 2011).

2.2 Universal access to electricity

Universal access to clean and modern energy serv-
ices is seen as critical to achieving human and social
development in the developing world. Indeed,
energy is seen to underpin the achievement of the
Millennium Development Goals (UNDP. 2005).
There are numerous positive socio-economic
impacts associated with providing households with
access to clean and safe energy services, including
health, education, and gender equality, as well as
providing the basis for increased economic activities
(Prasad, 2006).

About one-third of the population in South
Africa had access to electricity in 1990, and this
proportion has risen to about two-thirds since the
implementation of the electrification programme
(Borchers et al., 2001; Gaunt, 2005; SAIRR, 2010).
Poor households typically have very low consump-
tion levels (Prasad, 2006) and the question of
whether the additional emissions associated with
providing electricity access would significantly jeop-

ardise climate change objectives does not appear to
be sufficiently justified. For example, the emissions
associated with extending the poverty tariff, the so-
called Free Basic Electricity (FBE) subsidy, to poor
households have been estimated to add an addi-
tional 0.15 Mt CO, per year, accounting for only
0.04% of total emissions (Sparks & Mwakasonda,
2006).

Since 1994 when it officially commenced, the
electrification programme has existed in various
guises. Since 2005 it has been housed in the DoE
as the Integrated National Electrification Pro-
gramme (INEP) and funded by National Treasury.
There is also an off-grid electrification programme
(undertaken by service providers) aimed at supply-
ing solar power in areas where grid electricity is not
financially or technically feasible. To date, this pro-
gramme remains very small in relation to the grid
electrification programme and has had many chal-
lenges in its implementation, including affordability
and acceptance by poor households (Winkler et al.,
2011).

The first phases of the grid electrification pro-
gramme saw impressive results, made possible by
excess capacity and available funding (Bekker et al.,
2008b) with 2.5 million households connected from
1994 to 1999) (Prasad, 2006). In more recent
years, however, the programme has slowed, with
annual connection rates dwindling, primarily
because of funding and bulk infrastructure con-
straints (DoE, 2011). The DoE estimates that the
current backlog in 2011 is approximately
3 388 156 households (DoE, 2011).

A universal access target to be achieved by 2012
was first announced in 2004 by President Mbeki
(Bekker et al., 2008a). This has been revised, how-
ever, and pushed back several times due to chal-
lenges with funding and lack of infrastructural
capacity. Most recently, the DoE has announced a
target of 92% of all households by 2014 (DoE,
2011), with no indication of when the 100% target
would be reached.

A key issue with understanding the extent of the
backlog is the lack of clarity surrounding the defini-
tion of universal access used by the DoE. It is
unclear as to whether the targets refer to 100% of
existing households when the policy was made or of
future households at the date set for achievement of
the target (Bekker et al., 2008a). In policy docu-
ments (e.g. Free Basic Electricity policy) and pre-
sentations (e.g. by DoE on the INEP to Parliament
in March 2011) the programme appears to refer to
the current number of households, not taking the
growth rate into consideration. Bekker et al., con-
cur that the INEP does not appear to consider
future households. In the following analysis there-
fore, we assume that electrification is limited to
100% of existing households, but we also show the
implications if new households are considered.
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3. Method and assumptions

This study estimates residential electricity consump-
tion and associated emissions for a baseline year
2006 and with projections made to 2020 using a
spreadsheet model. The base year was chosen as
the most recent year for which reliable data could
be found to estimate the baseline residential elec-
tricity consumption. This section attempts to
describe the key inputs into the calculations and the
assumptions and data sources underpinning them.

3.1 Estimating the number of households
with electricity in 2006

The first step in the process was to attempt to esti-
mate the number of households with electricity in
2006. Table 1 shows the diversity of estimates of the
backlog, with the number of unelectrified house-
holds in 2006 reported in the literature ranging
from approximately 2.5-3.5 million households.
This variance may be attributable to the different
methods used by different sources (Bekker et al.,
2008). Bekker et al. (2008a) suggest that the
General Household Surveys undertaken by Stat-
istics South Africa (Statssa) may overestimate elec-
tricity access because of sampling issues. For the
purposes of this analysis, we use the DoE‘s INEP
estimate of 3.4 million households, which is a mid-
dle of the range estimate and is used by DoE for
electrification planning purposes.

This study does not take the off-grid electrifica-
tion programme into consideration. The number of
households in the off-grid programme at this stage
represents a minor proportion of total electrified
households. As at 2011, there were a total of
10 500 ‘planned installations’ (DoE, 2011), which
represents approximately 0.1% of all electrified
households. Addressing the limited data availability
for off-grid households — while important in its own
right — would require significant effort and would
not make a material difference to our purpose of
estimating electricity consumption and GHG emis-
sions.

Consumption of electricity is positively correlat-
ed with income (Louw et al., 2008), meaning that
as households move up the income spectrum their
electricity consumption generally increases. While
there is no deterministic move up an ‘energy ladder’
(Mehlwana & Qase, 1999), the broad relationship is
a reasonable approximation for these purposes. To
accurately estimate total residential electricity con-
sumption on this basis, it is therefore necessary to
disaggregate households by income level.

The estimated total number of households for
2006 was sourced from the General Household
Survey 2006 (Statssa, 2007a). The DoE’s backlog
estimate of 3.4 million (DoE, 2007) was used to
apportion these into electrified and unelectrified
categories. The disaggregation of households by

Table 1: Various estimates of electrification backlog for 2006

Source! Estimate of backlog Year of estimate Backlog as a % of all
households in 2006*

SAIRR (2010) 3497 670 2006/07 27%

DME (2007) 3416 533 2006 26.3%

Statssa (2007a) 2 568 456 2006 19.8%

* Total households taken to be the total from the GHS, 2006 of 12 972 000 households

Table 2: Estimated electrified and un-electrified households by income category, 2006
Source: Numbers calculated based on Statssa (2007a; 2007b); DME (2007)

Annual household income All households Electrified households Unelectrified households
No income 1193 237 768 694 424 543
R1-R4 800 728 579 454 605 273 973
R4 801-R9 600 1307 478 821 829 485 649
R9 601-R19 200 2765 106 1 858 100 907 006
R19 201-R38 400 2 786 005 2 026 649 759 356
R38 401-R76 800 1 669 980 1365 571 304 408
R76 801-R153 600 1112 044 978 876 133 168
R153 601-R307 200 776 363 706 310 70 053
R307 201-R614 400 414 446 378 520 35 926
R614 401-R1 228 800 137 464 125 517 11 947
R1 228 801-R2 457 600 47 394 41 359 6 035
R2 457 601 or more 33 906 29 436 4470
Total 12 972 000 9 555 467 3416 533
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income category was obtained from the
Community Survey (CS) 2007 (Statssa, 2007b). It
was assumed that there was no significant move-
ment in income groups between the two years 2006
and 2007, and that the profile of households from
the CS 2007 was representative of households in
2006. Table 2 shows a breakdown of electrified and
un-electrified households in 2006 by income cate-
gory:

Income categories were further classified into
low, middle and high-income groups for ease of ref-
erence, following the grouping by Senatla (2010).
This study grouped the bottom two, middle four
and top five income categories. We use that combi-
nation, with results reported in Table 4.

3.2 Electricity consumption in 2006

The National Energy Regulator of South Africa
(NERSA) published an Electricity Supply Statistics
report for 2006 which breaks down total electricity
supplied during the year by sector, as shown in
Table 3. The residential or ‘domestic’ sector con-
sumed 39 TWh or 19% of total electricity supplied
in 2006.

Table 3: Electricity supplied by sector, 2006
Source: NERSA (2006)

Sector Electricity supplied Percentage supplied
(TWh) to each sector
Domestic 39.08 19.1%
Agriculture 5.84 2.8%
Mining 32.69 15.9%
Manufacturing 85.63 41.8%
Commercial 28.78 14.0%
Transport 3.28 1.6%
General 9.76 4.8%
All sectors 205.04 100%

NERSA's supply statistics do not, however, dis-
aggregate this data further and so this study made
use of data from the NRS034 Domestic Load
Research Database (Markus Dekenah Consulting).
This database is funded by Eskom and is based on
a series of surveys recording household electricity
consumption by different income groups. Con-
sumption data was available over a 15-year period,
with year 1 being the first year the household was
electrified. It is therefore possible to observe how
consumption changes over time since electrification
and take growth in consumption into account in the
consumption estimates. Since it is not apparent in
the electrification statistics how long households
have been electrified, we take an average con-
sumption value over the 15-year period for existing
electrified households.

The Domestic Load Research Database income

categories were matched to those from the CS
2007. Average consumption for each income group
was multiplied by the number of households in
each income grouping to estimate total electricity
consumption. This resulted in a total estimated con-
sumption by all households of 39.62 TWh in 2006,
which is broadly in line with the value recorded by
NERSA for total electricity supplied to the residen-
tial sector in 2006: 39.08 TWh.

Multiple fuel use is a ubiquitous feature of low-
and many middle-income households and the prac-
tice continues even after electrification (White et al.,
1998; Winkler et al., 2011; Louw et al., 2008). It is
important to consider multiple fuel use in a study on
household emissions and the extent to which
increased electricity consumption may displace
emissions from other fuel sources. However, there
are significant challenges with recording multiple
fuel use among households, and data collected at a
national level in South Africa is inadequate. It is dif-
ficult to aggregate data from samples as households
in different locations may have very different usage
profiles (Senatla, 2010). Calculating the displace-
ment of other emissions from electrification was
therefore not considered feasible at this stage. The
consumption rates assumed in this study are report-
ed in section 4, which discusses the results.

3.3 Future electricity connection rates

Figure 1 shows the declining number of annual
electricity connections since 1994/95. This is attrib-
utable to the shift in the programme over time from
an original urban focus (associated with cheaper
and easier connections) to a now predominantly
rural focus as the urban backlog has been
addressed. Rural households typically have higher
average connection costs, due to dispersed settle-
ment patterns, and greater infrastructure require-
ments (Bekker et al., 2008b). However, Bekker et
al. (2008a) suggest the observed decline could also
be overstated due to be under-reporting of new
connections. Recent connection rates have not kept
pace annually with new household formation, with
the result that the backlog has been growing rather
than decreasing (Bekker et al., 2008a).

To reach a revised target of connecting 92% of
existing households by the end of 2014 would
require an additional 630 000 connections per year
starting from 2011. This is based on the DoE'’s
2011 estimate of 3 388 156 unconnected house-
holds (DoE, 2011). However, there are only 199
561 planned connections for 2010/11 (DoE, 2011).
The target therefore, appears unrealistic, given that
the programme has never achieved such high con-
nection rates and, furthermore, now faces signifi-
cant financial and infrastructural constraints.

The study therefore, looked at what a universal
access target (for existing households) by 2020
might look like. This would require an annual con-
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Figure 1: Annual new electrical connections
Sources: 1994 /95-2007/08: SAIRR (2010); 2008/09 and 2009/10: DME Annual Reports:
2010/11: DoE (2011)

nection rate of approximately 274 000 new house-
holds per year — a lower figure than connections
from 1994-2004, but higher than recent annual
rates. It might. Therefore, be called an ambitious-
but-realistic rate of future electrification. The con-
nection rate is based on connecting the current
number of households as at 2006 and does not take
future household growth into consideration; in a
scenario including new household formation,
approximately 618 000 new connections would be
required each year. This figure is based on project-
ed household growth rates obtained from the
Bureau of Market Research (BMR, 2007) which
says that the number of households in South Africa
is likely to grow from approximately 12.9 million in
2006 to nearly 17 million in 2020. It suggests that
the rate of household growth will be greater than
population growth because of a trend of decreasing
average household size.

3.4 Emissions from electricity consumption
To estimate the emissions associated with residen-
tial consumption of electricity, this study used an
Eskom specific emissions factor of 1.03 kgCOo/kWh
on energy sold (Eskom, 2011). Eskom also reports
an emissions factor on energy generated of 0.98
kgCOo/kWh. This emissions factor for electricity
sold was applied to the estimated residential elec-
tricity consumption (calculated above), giving esti-
mated emissions of approximately 41 Mt CO, in
2006. Note that in this analysis, emissions associat-
ed with electricity (which occur upstream) are attrib-
uted to the end-user, and should not be simply
compared to other studies in which those emissions
are counted under ‘electricity supply’ or a similar
category.

4. Results and discussion

This section presents the results of the calculations
estimating consumption and emissions for house-
holds in South Africa.

4.1 Electrified households and electricity
consumption in 2006

Typical electrical consumption in poor rural house-
holds tends to be very low and to remain low for an
extended period even after electrification (Prasad,
2006). Subsequent to the initial implementation of
the National Electrification Pro-gramme during the
1990s, households were found to typically consume
between 100 and 150 kWh per month, much lower
than the initial expectations of 350 kWh (Borchers
et al., 2001).

Table 4 presents estimates for the number of
electrified and un-electrified households and their
electricity consumption for the year 2006. The
majority of the backlog (in absolute terms) is
amongst households in the middle-income group
(which includes over 60% of total households in
South Africa). In terms of the percentage of each
income group that remains unelectrified, the low-
income group has the greatest proportionate back-
log, with 37% of households remaining to be elec-
trified, compared to 25% of middle-income house-
holds and 9% of high-income households. The rel-
atively high number of high-income households
that are still unconnected is interesting, and some
portion of this could be attributable to sampling
errors in Statssa’s Community Survey 20072.

Table 5 shows that households were estimated
to have consumed 39.62 TWh of electricity during
2006, based on calculations using data from the
Domestic Load Research Database. This figure was
verified against NERSA's Electricity Supply Statistics

12 Journal of Energy in Southern Africa « Vol 23 No 4 « November 2012



Table 4: Number of electrified and un-electrified households, 2006
Source: Statssa (2007a; 2007b), DME (2007), own calculations

Households type All households No of electrified No of unelec- Electrified as % Unelectrified as %
households trified households of all households in of all households in
that income category thatincome category
Low income
3 229 293 2045 129 1184 165 63% 37%
Middle income
8333 134 6 229 196 2103 939 75% 25%
High income
1 409,572 1281 142 128 430 91% 9%
All households 12 972,000 9 555,467 3 416 533* 74% 26%

* This value based on estimates from INEP Masterplan (DME, 2007)

Table 5: Residential electricity consumption, 2006
Source: Based on Marcus Dekenah (2011); NERSA (2006)

Total estimated
electricity consumption

Household type

Contribution to total
electricity consumption

Contribution to total
residential electricity

(TWh) consumption (all sectors)*
Low income 0.95 2.4% 0.5%
Middle income 25.02 63.1% 12.2%
High income 13.65 34.4% 6.7%
All households 39.62 100% 19.3%

* Calculated using NERSA (2006)

(NERSA, 2006), which reported that the residential
sector consumed 39.08 TWh during 2006. Total
electricity supplied to all sectors reported by NERSA
during 2006 was approximately 205 TWh.

Middle-income households consume the great-
est portion of residential electricity, approximately
63% as shown in Table 5. This is attributable to the
fact that the majority of electrified households
(almost 65%) fall within this income bracket. It is
also evident that the poor constitute a very small
proportion of residential electricity consumption
and at a national level they account for only half a
percent of total electricity consumption. This
equates to just less than 1 TWh of electricity con-
sumed by 3.2 million households in 2006.

Low consumption levels can be attributable in
large part to lack of affordability in poor households
(Winkler et al., 2011). The proportion of the house-
hold budget that is spent on energy is referred to as
the household energy burden (Prasad, 2006).
While the question of how high a burden constitutes
a fuel-poor household is debatable, a figure of 10%
is widely used (Winkler et al., 2011), including by
the DoE (DoE, 2009). A survey undertaken by the
DoE of both electrified and un-electrified house-
holds in LSM3 groups 1-3 found that households
typically spend between 10% and 25% of their
household income on energy (DoE, 2009). This
suggests poverty and affordability issues dampen
demand for electricity in poor households.

4.2 Future electricity consumption

This study bases future projections of electricity
consumption on historical consumption, assuming
that existing trends continue into the future. In real-
ity there are a number of factors that may influence
how households consume electricity. The first is
changes in income. This study assumes no move-
ment in income groups over the time period of the
study, but it is possible that if economic growth and
poverty alleviation efforts continue there will be
some upward movement of households in terms of
income level. As income is a significant factor influ-
encing consumption, particularly in dampening
demand among low-income households, if income
levels rise this might increase electricity demanded
above estimates made here.

A second factor that could influence future elec-
tricity consumption is energy efficiency. The imple-
mentation of policy documents such as Energy
Efficiency Strategy (DME, 2005) and Climate
Change Green Paper (DEA, 2010) may see a
decline in per household electricity consumption
through initiatives such as efficient technologies
(solar water heaters, efficient lighting, and efficient
appliances), thermal insulation or the expansion of
the solar off-grid programme.

Figure 2 shows the estimated growth in electric-
ity consumption to 2020 from connecting 100% of
existing households to the grid. Total electricity con-
sumption would grow from approximately 40 TWh
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in 2006 to an estimated 52 TWh in 2020. The por-
tion of this total in 2020 attributable to newly con-
nected households (since 2006) in all income cate-
gories is approximately 12.8 TWh. The portion
attributable to low-income households is 1.36 TWh,
just 3% of the total residential consumption in
2020.

In a scenario where future household growth
and growth in household electricity consumption is
taken into account to 2020, consumption would
rise to 65 TWh in 2020, with newly connected
households contributing an additional 25 TWh in
2020.

Eskom produced estimates of future electricity
demand to inform the IRP 2010, which assumes
that electricity demand will increase from its base
year assumption of 260 TWh in 2010 to 356 TWh
in 2020 (DoE, 2011). In other words, electricity
demand is projected to increase 37% over the twen-
ty-year period. The most significant portion of this
demand derives from the minerals-energy complex,
with demand in the industrial sector* forecast to
grow by almost 60% over the time period and
demand in the mining sector to increase by 30%.
Together the mining and industrial sectors account
for almost 50% of total forecast demand in 2020
(Eskom, 2010). In contrast, demand in the residen-
tial sector is estimated here to increase by approxi-
mately 32% over the same time, accounting for
15% of the IRP 2010’s estimated demand in 2020.
Of this, low-income households would account for
only 0.4% of total demand in 2020, or 1.36 TWh of
the total 356 TWh. Newly connected low-income
households will account for 0.1% (0.4 TWh) of total
estimated demand. The contribution of electricity
demanded from all newly connected households to
total estimated demand in 2020 is 3.6% or 12.8
TWh.

Medupi is estimated to add an additional
4 332MW to the system. Of the total annual energy
sold by Medupi, low-income households will con-
sume approximately 4% in 2020. Newly connected
low-income households will consume 1.3% of the

energy sold. The majority of Medupi’s output will
therefore not contribute towards achieving univer-
sal access targets for the poor but will be used to
support an energy-intensive industrial sector.

4.3 Residential emissions from electricity

The residential sector emitted approximately 41
Mt CO, from electricity in 2006. This is shown bro-
ken down by household income group in Figure 3.
The majority of emissions emanate from middle-
income households (26 Mt CO,) since this classifi-
cation has the greatest absolute number of house-
holds. However, Figure 4 shows that on a per
household basis, high-income households generate
by far the greatest amount of emissions, 10 tonnes
CO, per year compared to 3 and 0.3 tonnes for
middle and low-income households respectively.®

Total household emissions are projected to grow
from 41 Mt CO, in 2006 to 54 Mt CO, in 2020 if
100% of existing households are electrified by
2020, a growth of approximately 32%, as shown in
Table 6. The greatest emissions growth rate is
observed in the low-income households group
despite the absolute value of their emissions
remaining significantly below those of middle- and
upper-income households.

Figure 5 shows graphically the additional emis-
sions from newly connected households (since
2006) only. This again shows the bulk of emissions
growth stemming from middle-income households.
By 2020, newly connected households will be
adding an additional 13 Mt COgeq to the atmos-
phere. Of these emissions, high-income households
account for 4 Mt COyeq, middle income ones for
8.5 Mt COgeq and low income households just
under half a Mt COgeq in 2020.

Using the Long Term Mitigation Scenarios
‘Growth Without Constraints’ scenario as a busi-
ness-as-usual (BAU) scenario to 2020, newly con-
nected low-income households would contribute
only 0.06% to total emissions in 2020. If South
Africa were to meet its Copenhagen targets by
2020, the increased emissions due to additional
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Figure 2: Projections of household electricity consumption by income group, 2006-2020
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Table 6: Total emissions from all households to 2020 (Mt CO,)

2006 2010 2015 2020 % growth 2006 — 2020
Low income 1.0 1.04 12 14 43
Middle income 254 26.9 30.2 33.9 34
High income 13.9 14.6 16.2 17.8 29
All households 40.2 42.6 47.6 53.2 32
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Figure 3: GHG emissions from all households, attributing electricity sector
emissions to residential sector, 2006
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Figure 4: Typical GHG emissions per household, attributing electricity sector
emissions to residential sector, 2006

consumption by newly electrified households would
be 0.09% in 2020. The electricity supplied to all
low-income households would contribute 0.2% to
total targeted emissions under a BAU scenario and
0.3% if the Copenhagen targets are met. Electricity
emissions for the whole residential sector would
account for 7% of total emissions under a BAU sce-
nario and 12% if the Copenhagen targets are met.

In a scenario where household growth is taken
into account to 2020, total emissions would grow to
approximately 67 Mt CO in 2020 or an increase of
64% from 2006. Low-income households would
contribute 0.2% to total emissions under a BAU
scenario and 0.4% if the Copenhagen targets are
met.

5. Conclusion

This study has demonstrated that providing 3.4 mil-
lion households with access to a basic need would
represent only a minor addition to South Africa’s
electricity demand and emissions profile.
Residential electricity consumption is a relatively
small share of total demand for electricity, account-
ing for approximately 15% of forecast demand in
2020. The share of poor households in this total is
minor, accounting for only 0.4% of total electricity
demand.

Electrification of low-income households will
only increase electricity consumption by 0.11% in
2020, which indicates that this is not a credible
basis to motivate building new coal-fired power sta-
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Figure 5: Additional GHG emissions attributed
to electricity use, from newly connected
households

tions. The projected demand from all poor house-
holds in 2020 is expected to account for just 4% of
the total electricity from the Medupi power station.
The emissions associated with increasing access to
electricity for poor households would contribute
only 0.09% to total emissions in 2020.

Whether emissions should be attributed to end-
users or to producers of electricity is a normative
question. However, it appears that the goal of
achieving universal access for the poor is not a
compelling reason to build another coal-fired power
station nor would it significantly jeopardise South
Africa’s climate change commitments. Most of the
growth in generating capacity is currently being
planned to meet the demands of energy-intensive
industry. Whilst South Africa still has significant
challenges with regards to reducing its emissions
intensity there are huge opportunities provided by
energy efficiency and diversifying the fuel mix away
from low-grade coal. Meeting developmental goals
of providing millions with a basic need need not be
detrimental to South Africa’s climate change
response nor serve as a justification for another
large-scale coal-fired power station.

Notes

1. These documents are available online at the following
locations: The South African Institute for Race
Relations Survey of Living Conditions and
Communications at www.sairr.org.za/services/publi-
cations/south-africa-survey/south-africa-survey-
online-2010-2011; The Department of Minerals and
Energy’'s INEP Masterplan, 2007 at www.ameu.

co.za/library/industry-documents/neac/; and the
General Household Survey at www.statssa.gov.za.

2. Statistics South Africa released a revised version of
the Community Survey 2007 in which they highlight-
ed areas of concerns relating to some of the data and
issued a health warning regarding the sampling frame
(Statssa, 2007b).

3. The Living Standards Measure (LSM) developed by
the South African Advertising Research Foundation
(South AfricaARF) categorises the population accord-
ing to an index of household variables such as own-
ership of assets, access to services and geographical
location (www.saarf.co.za/LSM/lsms.htm).

4. The industrial sector, as defined in the report pre-
pared by Eskom’s System Operations and Planning
(2010) for the IRP 2010, includes activities in iron
and steel, aluminium, ferro-chrome, ferro-man-
ganese, man-made fibres, petrol, fuel oils etc, and
other sectors.

5. If an emission factor of 0.98 is used, which Eskom
cites for electricity generated, then total residential
emissions from electricity would be 39 Mt CO, in
2006. Emissions attributable to demand from low
income households would be 0.9 Mt CO,, middle-
income households 24.5 Mt CO, and high-income
households 13.4 Mt CO,. Total emissions would grow
to 51 Mt CO, by 2020 if 100% of existing households
are electrified.
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