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¢ External benefits are added to the analysis. These include the health benefits
associated with decreased exposure to particulates, the lower risk of fires and
burns, the benefits of reduced woodland denudation as a result of fuelwood
collection, and the value of time savings from more convenient fuels and fewer
wood collection trips.

The extent to which the externalities listed above actually exist, whether they can
be monetised or not, and whether their value is already reflected in the estimation
of the willingness to pay is discussed in more detail in Section 5.1.

Like the financial analysis, the economic analysis calculates a cash flow over a 15-
year period, and discounts this to compute the NPV. The discount rate used,
instead of reflecting the utility’s cost of capital, is the social discount rate and this is
set at 6% (this is a rea/ discount rate and is the rate for rural projects recommended
by the DBSA).

3. Background to the case studies

The two case studies selected for this analysis were Loskop and Mafefe. A brief
background to each is provided below. In addition, some information on the
different technology options is presented.

3.1 Loskop

Loskop consists of three settlements, Maqabagabeni, Mgedandaba and Msweleni
(also referred to as Loskop extension). It forms part of the Okhahlamba magisterial
district in KwaZulu/Natal, which is in the western part of the Natal midlands,
extending from the Drakensberg mountains in the West to Estcourt and Mooi River
in the East.

Land disputes and political divisions are prominent concerns in the settlement.
Forced removals from Loskop in 1975/6 were followed by resettlements into
Loskop in the late 1980s. At the same time, people who left under forced removals
tried to return. These disputes have led to political polarisation, with different
political groupings located in separate areas. Residents who have been in the area
for generations are mostly settled in Maqgabagabeni and Mqgedandaba and are
aligned to the African National Congress (ANC). This part of Loskop was
electrified in 1993. On the other hand, Loskop extension (Msweleni) consists mainly
of recently settled families, mostly aligned to the Inkatha Freedom Party (IFP), and
this area was electrified in 1995.

The standard of services for the Okhahlamba district is generally poor, particularly
in more remote locations such as Loskop. Although Loskop has a clinic, primary
school, high school, public telephones and a large store (which also acts as a motel,
post office and meeting place), access to these is often restricted by violent conflict.
The clinic and primary school are in the IFP area, and the other facilities are in the
ANC area. There are periods when residents are afraid to cross into each others’
territory, thereby limiting access to these facilities.

It is estimated that there are approximately 12 000 people in Loskop, occupying
around 1 000 homesteads. There is a high level of (male) migrancy, with the result
that there are more women than men in the community. The average household
size is more than seven, which is larger than the figures for Okhahlamba and
KwaZulu/Natal. Nearly half of the residents are children or scholars, and the rest
are unemployed (16%), wage earners (17%), home makers (14%) or retirees (9%).

The economy of Loskop relies predominantly on cash, mostly generated from
migrant remittances and wage eamners. There is only limited evidence of small-
scale income-generating projects or informal businesses, and the dependency ratio
for the settlement is high. Household income levels are low, on average R900 per
month (equivalent to R140 per cagita), and are particularly low for female-headed
households, which also tend 'to rely more on remittances than regular wages.
Formal employment in the “area is dominated by two nearby factories which
employ 300 people. Agricultural activity in Loskop is almost non-existent, which is
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of the line into Mafefe (a distance of about 22 km). The four central villages in
Mafefe were electrified in 1995, and in 1996 the line was extended further to
electrify some villages to the north, of which Fertilis (Ga Mampa) is the largest. The
plan is to electrify some of the other villages as well. Eskom decided to pilot the use
of a 2.5A load-limited supply option in this electrification project. This analysis
deals with the first phase of the project, that is, the electrification of some 690
homes and businesses in the four central villages. The fact that the 22 km of line
extension will be used for subsequent phases has been accounted for by estimating
a pro-rata portion of the cost of this line in calculating the costs for phase 1.

3.3 The supply options

Three technology options are considered in this analysis. Firstly there is the
standard prepayment metered supply, with a current limit of 40A or 60A. This has
been provided in association with a nominal connection fee (around R50 per
connection) and a straight line tariff (that is, an energy charge with no minimum
fee or monthly charge). It is the standard supply which has been used throughout
the electrification programme, including Loskop.

The second option is a load-limited supply for domestic users which provides
electricity up to a maximum current of 2.5A, thus effectively excluding thermal
appliances (although special kettles and irons which can be used with this supply
are available). Options of 5A and 8A, which allow greater use of thermal
appliances, are also being considered by Eskom, but are not included in this
analysis.

The third option considered here is the off-grid option. Essentially this means the
use of 50 Wp solar home systems for households, and larger solar systems for
schools and clinics. Solar systems have not been used, to date, as part of Eskom’s
electrification programme. However, it presents an attractive technology from a
cost perspective, especially in more remote and smaller communities.

4. The financial analysis

This section will discuss the results of the financial analyses.

4.1 The financial impact on the utility

The financial impact on the utility will be discussed in terms of capital costs and
overall net present value. Prior to presenting the results, the principal assumptions
and cost elements will be presented.

Customers

In Loskop there have been approximately 1 000 domestic connections made since
the project started. In addition, there are two schools, a clinic and a number of local
businesses which have been connected to the grid. At the start of the programme
there were only seven small businesses and over five years this has increased to 17
enterprises ~ a growth rate of two new enterprises per year. Although this rate of
growth is less than that claimed as.typical by Eskom (‘between 10 and 20 new
economic activities are created for every 100 homes we electrify’ (Maree 1997: 4)), it
is significant and can be expected to contribute to total consumption. For the
purposes of this analysis, it is assumed that this rate of business creation continues.

Loskop Mafefe
Initial Growth p.a. Initial Growth p.a.
connections connections
Domestic 1000 0 650 0
Business - 7 ) 2 14
Other non-domestic 37 0 7 0

Table 1: Number of customers
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Heaters, refrigerators, hotplates and television sets are the more expensive
appliances, in some cases because of the capital cost (refrigerator and television),
and in others due to the electricity costs (heaters and hotplates). Naturally, if a
household owns a heater or a hotplate, then controlling the use of that appliance
can be a way of limiting electricity costs. This pattern of use is fairly common,
particularly for cooking, where a household may purchase a hotplate but continue
to use paraffin and wood. Under these circumstances, it is common that electrical
appliances are only used when their virtues of convenience and speed are
considered important.

Televisions are often one of the first appliances introduced into the newly
electrified home. Their popularity can be explained by a number of factors.
Although relatively expensive items, households can often afford single large
purchases where one member of the family sends remittances from employment in
an urban area. In addition, if control over this type of income is in the hands of
men, it is possible that expenditure on entertainment will receive a higher priority
than expenditure on kitchen appliances. Thirdly, the acquisition of a television
brings something completely new into the household, that could not be powered
easily before electricity was available. Its value extends beyond the contributions in
terms of entertainment and information, and may well assume a symbolic
importance in terms of ‘modernity” and being in contact with events beyond the
immediate locality.

Other common appliances such as irons, lights, radios and kettles are less
expensive, from both a capital cost and an electricity cost point of view. Naturally,
the cost of lighting will depend on the number of lights, the need for extension
cords or other wiring, and the length of time that they are used. Nonetheless, their
overall costs are small, much better light quality is provided, and savings on other
fuels are significant. This combination of factors explains why electrical lights are
almost universally used. It should be noted, however, that in many newly
electrified homes, wires are not extended to adjacent rooms or buildings,
effectively restricting electrical light to a limited part of the dwelling. This is
probably the reason why many electrified households continue to use candles and
paraffin for lighting.

The extent of appliance ownership gives some indication of the way in which
appliance costs and associated electricity use would impact on the household’s
budget. In Loskop, ownership of basic appliances is widespread, with the
exception of refrigerators and geysers (which require piped water). It should be
noted that although hotplates are widely owned, they are used in conjunction with
other fuels, notably wood and paraffin.

Appliance Loskop Comment

Electrical 80% Although widely owned, most households continue to use

hotplate - non-electrical cooking equipment

Kettles 60% Kettles are used for making tea as well as heating water for
bathing

Electric irons 70% Ironing is done on alternate days. Approximately 30% of
households heat solid irons on paraffin stoves.

Televisions © 65% Many television owners had battery operated sets before
electricity arrived.

Radios 80% Many radios are still powered by dry cell batteries.

Electrical 5%7 Only a very few households own single bar heaters.

heaters

Refrigerators 33% Refrigerators are commonly used to store food commodities

for sale, such as meat, beer, cold drinks and ice-lollies.
Some residents rent out refrigerator space to their
neighbours.

Table 8: Appliance ownership in Loskop
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Other information on appliance ownership suggests that appliance ownership is
strongly related to income, and that the extent of appliance ownership in Loskop is
above average. Table 9 shows the ownership of electrical appliances from the
SALDRU survey, stratified by income group (Davis & Ward 1995). It can be seen
that appliance ownership tends to double with each increase in income group (with
the exception of radios, which are widely owned).

Geyser Stove Kettle Fridge v Radio
Low 0% 10% 12% 12% 19% 79%
Medium 2% 27% 25% 28% 33% 85%
High 8% 53% 45% 65% 67% 91%
Total 5% 37% 32% 43% 47% 87%

Table 9: Appliance ownership for rural electrified households

Savings introduced by displacing other fuels also depend on the range of
appliances owned and extent of their use. Electrical lights displace paraffin and
candles, and can be expected to introduce savings in the household budget. Where
the use of an electrical hotplate displaces collected wood, then electricity introduces
a new expense into the household, even though it may have a range of non-
financial benefits such as displacing the need to collect wood, shortening meal
preparation times, and reducing exposure to smoke from fires. Where electrical
hotplates displace paraffin stoves, gas stoves or purchased wood, then savings can
be expected. Similarly, running a radio off mains rather than batteries will result in
savings, although it is not uncommon that households will continue to use a
battery operated 9V radio rather than purchasing a new radio that can run off the
mains. Appliances such as televisions and refrigerators introduce new energy
services into the home and so will not displace any expenditure (unless a television
had been run off a 12V battery prior to electrification).

Quantifying these savings can be difficult, due to the dynamic nature of fuel
displacement and the difficulties of measuring the changes. Most data on fuel
expenditure does not differentiate between, for example, paraffin used for cooking
and paraffin used for lighting. However, examining expenditure patterns before
and after electrification can provide some approximation of the overall effects.
Unfortunately, this information is not available for the case studies under
examination. Instead data from a nationwide survey is used in the analysis below.

Table 10 shows the results of an analysis of energy expenditure of rural households
from the SALDRU survey (Davis & Ward 1995). Fuel expenditure patterns of
electrified and unelectrified rural households were compared. It was found that,
for those using a fuel, there were net savings on non-electrical fuels if a household
had electricity. This saving can be expressed as an equivalent electricity cost
(taking into account different appliance and use efficiencies), and so the net saving
can be calculated. This figure reflects the saving on a fuel as a result of electricity
displacing some of its use. It can be seen that savings are largest from the
displacement of candles. In addition; displacement of wood, paraffin and batteries
generates savings of a similar order of magnitude. Overall, savings on displaced
energy are small but significant for low income households — approximately R25
per month. However, when one considers the cost of electricity required to supply
these services, the net savings are modest — in the order of R10 per month. If the
costs of appliances are considered, then these net savings are removed altogether.
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Fuel Expenditure Approx electricity Net Contribution to
displaced equivalent saving total net saving
Candles R5.15 R0.50 R4.65 38%
Wood R7.02 R3.50 R3.52 29%
Paraffin R10.19 R8.00 R2.19 18%
Batteries R1.84 R0.00 R1.84 15%
Gas R0.15 R0.05 RO.10 1%
Coal RO.15 R0.25 (R0O.10) -1%
Total R24.50 R12.30 R12.20 100%

Table 10: Financial effects of fuel displacement on a rural household

If the additional costs associated with new electrical services are considered — for
example the additional expenses associated with television use and other energy
services — then the evidence suggests that a household’s energy budget is increased
as a result of electrification. For example, data from the SALDRU survey, presented
in Table 11 shows that total energy expenditure increases after electrification for all
income groups examined.

Monthly fuel expenditure Fuel expenditure/Total expenditure

Electrified Unelectrified Electrified Unelectrified
Low R50 R30 9.1% 71%
Medium R55 R45 6.3% 6.5%
High R80 R55 5.1% 5.7%
Total R65 R40 6.1% 6.4%

Table 11: Overall fuel expenditure

These results are premissed on the use of prepayment meters and a straight line
tariff. Where a household uses a load-limited supply, with a flat monthly fee of say
R10, the results are quite different. As can be seen from Table 10, the displacement
of lighting fuels and dry-cell batteries is likely to reduce a household’s energy
expenditure by possibly R10 per month. This is the same as the assumed monthly
charge of R10, and so these households would spend approximately the same
amount of money on energy as a result of electrification. Although electricity
provides greater convenience and quality, particularly for these limited end-uses, it
must be recognised that the poorest households may prefer to use candles and
batteries rather than electricity, at least during those periods when cash is
especially scarce. The requirement that a flat monthly fee must be paid every
month will pose additional difficulties for these households, whose survival
strategies often rely on very carefully considered allocation of limited and variable
cash resources. Since these patterns of allocation are adjusted as a family’s cash
resources change, the fixed monthly charge for electricity further constrains their
survival strategies. -

In summary, access to electricity is likely to increase overall fuel costs in a
household, particularly where new energy services are introduced, such as
television, and where electricity replaces less expensive fuels, such as collected
wood or coal. Evidence from the case studies suggests that households carefully
weigh up the advantages of the convenience, speed and cleanliness of electricity
against its perceived expense. For the poorest of households, which are unlikely to
use electricity for a wide range of applications, not least because of the expense of
new appliances, electrification will result in net savings to their monthly fuel
expenditure only if they are on a prepayment tariff.
S
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