


























into the future. Although more detailed capex modelling represents a significant
improvement on this, it is recognised that the accuracy of results will be affected
by a number of factors, including the accuracy of existing demographic
information, the reliability of demographic projections, technology and cost
changes as well as changes to technical standards and connection policies.
However, the results obtained are the best that can be achieved with existing
information and, at the very least, indicate the implications of continuing with
current practices, technologies and standards.

3.2 Electiification planning procedures

A number of assumptions about electrification planning are contained in the
analysis. Firstly it should be noted that planning is target driven and that targets
are based on the number of household connections to be made. These targets are
set for each province and must be met by a distributor within its area of supply.
For simplicity, all non-Eskom distributors are treated as a single distributor.

The prioritisation of projects is based on least capital-cost. Although this means
that the cost per connection is likely to increase over time, there are cases where
the establishment of infrastructure in early years is expensive and allows lower-
cost connections to be made in subsequent years. The principle of least-cost first
implies that urban areas receive priority. However, the principle is modified by
two factors. Firstly, targets must be met within a distributor’s area of supply, and
since Eskom currently does not have access to many urban sites this means that
many of their connections will be based in rural areas. Secondly, targets are
provided for each province in an attempt to improve access rates evenly
throughout the country. This means that more costly connections will be made in
provinces such as the Eastern Cape and KwaZulu/Natal when cheaper
connections could be made in some of the main metropolitan centres.

These assumptions represent a simplification of the planning process. In reality a
wide range of factors affect project prioritisation, not least of which is the progress
of consultations with the affected communities. However, when adopting a time
horizon of 15 to 20 years these additional factors are impossible to incorporate.

3.3 Sales and consumption growth

The estimation of sales growth is one of the key factors in developing a financial
analysis. Although a number of urban townships have had electricity for decades,
their consumption levels have not proved to be accurate indicators of electricity
consumption in more recently electrified areas. Since the electrification
programme only started in earnest in 1992, consumption data only goes back for a
few years.

Prior to the electrification programme, sales figures in some of the main urban
townships indicated average consumption levels well in excess of 500 kWh per
month (Berrisford 1990). Not only were consumption levels found to be high, but
consumption growth was rapid. Berrisford reports that ‘usage grows quickly
once electricity becomes available, and within a year the household is using over
half of its ultimate consumption’. Even in the low-income village of Bapong,
Berrisford found monthly electricity consumption to be 400 kWh per customer
nine months after electrification.

Table 2 indicates the average sales levels in Eskom’s electrification projects over
the past four years. In most cases averages have been below 100 kWh/month -
much lower than early predictions. The situation has been complicated by the
high level of non-technical losses due to theft and meter failures. At present non-
technical losses are estimated, nationally, to be 34% of total consumption
(Bezuidenhout 1995) which means that actual consumption levels have been in the
order of 125 kWh/month.

TABLE 2: Sales levels for Eskom’s electrification projects since 1992

Average sales (kWh/month]
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Table 7 shows the capital required for the next 17 years of the electrification
programme. If capacity differentiated supply options are used, the total capital
required is in the order of R26 billion - comparable with that estimated by Els
(1994) and van Horen (1994). However, if current supply options continue to be
used, capital costs will be significantly higher - in the order of R37 billion. The
overall capital saving by using capacity differentiated supplies is in the order of
R10.9 billion, equivalent to a 30% saving. It should be noted that this modelling
exercise represents the first attempt to quantify the savings of using capacity
differentiated supplies on a national basis. Although there may be errors
associated with the costing estimates of these technologies, the order of
magnitude of the result (an average saving of R600 million per annumn) indicates
that the potential savings are large.

The modelling found that capital savings from the use of capacity differentiated
supplies would be moderate up to the year 2000. Thereafter savings increase
substantially as the electrification programme moves into more remote and
inaccessible areas. Up until the year 2000, the savings on a national basis are in
the order of R 2.3 billion - approximately 15% of required capex. In the following
11 years, savings are R8.6 billion - around 40% of required capex.

Much of the electrification programme has been premised on achieving capital
costs below R 4 000 per connection. The results of the capital cost modelling
exercise suggest that this is highly unlikely if current practices are continued.
Utilising capacity differentiated supplies may help make this target realisable.

TABLE 7: Capital costs (1995 R million) for NED and status quo: 1995 - 2011

1995 - 2000 2001 - 2011 1995 - 2011
NED - using 2.5/20/60A R 11100 R 15600 R 26 700
NED - using 40A R 13400 R 23 900 R 37 300
Eskom - using 2.5/20/60A R 7200 R 10900 R 18 100
Non-Eskom - using 40A R 3700 R 4 300 R 8 000

Table 8 shows the total capital requirement for different regions. It can be seen
that the Eastern Cape, KwaZulu/Natal and the Northern Province together
account for over half of all capital requirements. It will be seen later in the
analysis that these three provinces also have the poorest financial results and
require the most subsidisation.

TABLE 8: Total capital costs (1995 R million) for REDs: 1995 - 2011

% of total 1995 - 2000 2001 - 2011 1995 - 2011
Eastern Cape 25% R2100 R 4 500 R 6 600
KwaZulu/Natal 20% R 1800 R 3600 R 5400
Northern 14% R 1500 R 2200 R 3700
Gauteng 10% R 1600 R 1300 R 2900
North West 9% R 1000 R 1400 R 2400
Western Cape 8% R 1100 R1100 R 2200
Free State 6% R 900 R 600 R 1500
Mpumalanga 6% R 800 R 700 R 1500
Northern Cape 2% R 300 R 200 R 500
Total 100% R 11100 R 15 600 R 26 700
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2 Percentage price increases are approximations for non-Eskom distributors.

3 Assuming that 15% of all electricity sold is for domestic consumption.

The size of the price increase necessary to sustain electrification is dependent on
the annual growth in electricity consumption. The results presented in table 18
are based on an annual growth rate of 8%. Over the past 15 years, average
growth in electricity consumption has been of this magnitude. Figure 14 presents
the sensitivity of the required price increase to growth in electricity consumption.
It can be seen that for higher growth rates (corresponding to higher national
economic growth), the required increase is considerably smaller.
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FIGURE 14: Sensitivity of required price increase
to general electricity consumption growth

7.6 Subsidies for REDs

In order for the electrification programmes in each province to be finandially
sustainable, it is necessary for a large proportion of capital expenses and operating
losses to be paid for by grants or cross-subsidies. Figure 15 shows the subsidy
requirements for each provincial region. The Eastern Cape, KwaZulu/Natal and
the Northern Province together account for some 55% of the total subsidy
required. This can be attributed to their large rural populations.
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FIGURE 15: Required subsidies for each province
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