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Whilst the figures in table No 9.6 are impressive they are of course only estimates since 

historically electricity usage data suggests that low-income households can generally not afford to 

use the amount of electricity (i.e. , equivalent to white household usage) required to dispense with 

coal and fuelwood usage entirely, see the statistics in Table No 8.8 in the previous chapter). The 

health hazards attached to traditional energy usage will therefore remain in South Mrica for 

many years to come. In this respect Terblanche, (1993, p.74) has estimated that the health risk of 

living in partially or unelectrified areas is 130 per cent higher than living in a totally electrified 

area. The striking lack of significantly decreasing health risks from living in a partially electrified 

area re-emphasises the importance of total electrification. Lerer in Yach et al' (1994) supports 

this assertion stating that "it is clear electrification is the key to the reduction of indoor air 

pollution" . Lerer does add a note of caution regarding the juxtaposition of indoor household 

pollution and air pollution from Eskom's power stations supplying electricity to newly electrified 

areas. It is important to note in this respect, however, that emissions of S02 per unit of energy 

generated can be controlled and managed much more efficiently by Eskom in their power 

stations, by for example very high chimneys which disperse the emissions of S02, thus diluting 

the health hazard in a much more effective manner than can be expected from the emissions 

arising from coal and wood-burning stoves in black households.359 It would appear that the 

important negative socio-economic externality concerning the health hazard associated with coal 

and fuelwood usage can be internalised by a total electrification programme. To demonstrate the 

effects of electrification with regard to sulphur dioxide and particulate emissions Figs No 9.1 and 

9.2 are presented below. 

ppb 

30 

20 

10 

o 
U nelectrified Electrified 

FIG NO 9.1 ELECTRIFIED AND UNELECTRIFIED HIGHVELD BLACK 
TOWNSHIPS: SULPHUR DIOXIDE CONCENTRATIONS 
Source: Turner (1990 , p .20 Fig No 10). 

359 Chimneys in Eskom's modern power stations are 300 metres high and are built for just this 
purpose. 
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micrograms/cubic metre 
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U nelectrified Electrified 

FIG NO 9.2 ELECTRIFIED AND UNELECTRIFIED HIGHVELD BLACK 
TOWNSHIPS: PARTICULATES CONCENTRATIONS 
Source: Turner , (1990 , p .20 Fig No 10). 

It can be seen from these figures that so far as sulphur dioxide emissions are concerned 

electrification can reduce the hazard by about 70 per cent and with respect to particulates the 

reduction amounts to about 67 per cent. 

3.2 Fuelwood Gathering 

The use of fuelwood for cooking and heating has a further socio-economic negative externality in 

addition to the respiratory diseases associated with the combustion process that may be alleviated 

by electricity provision to rural areas. This additional externality concerns the private costs of 

buying fuelwood in South Africa, which is considered to be a cheap energy source but does not 
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take into account the costs of replanting deforested areas of the country.360 With respect to 

fuelwood use and deforestation Gander, (1991, p.14) has estimated that the fuelwood usage per 

capita/per annum used by households in selected areas of South Africa is as shown in Table No 

9.7 below. 

·REC.ION 
EASTERN TRANSVAAL 

WESTERN TRANSVAAL 

NATAL 

'" ... 

792 

818 

934 

TABLE NO 9.7 FUELWOOD USAGE IN SELECTED AREAS OF SOUTH 
AFRICA: 1991 
Source: Gander, (1991, p.14). 

Eberhard, (1986, p.105) estimated that on a national scale the per capita usage of fuelwood per 

annum amounted to 800kg, which figure seems to confirm Gander's later regional findings. The 

total consumption of fuelwood per annum has also been estimated and amounts to 12 million tons 

and the replacement regime is considembly less than this figure, hence fuelwood in South Africa 

is gradually being denuded, (Van Gass and Barnard, 1991, p.lO). One of the problems of tracking 

fuelwood usage is the fact that it is an unregulated fuel source, and this adds to the destruction of 

fuelwood sources by private individuals for either their own use or for selling. Fuelwood 

shortages are a feature of all developing economies as a consequence, (Pearson and Stevens, 

1989, p.132). The cost offuelwood as a percentage of household income varies throughout South 

Africa and costs are higher in urban than in rural areas where often families undertake fuelwood 

gathering rather than buying it. Fuelwood purchases are then informal and not part of the 

economic structure of South Africa, yet they have important consequences on the amount of 

disposable income an urban family is left with after such purchases. In South Africa's metropoles 

the costs of fuelwood as a percentage of household income at the start of Eskom' s electrification 

programme was almost zero in Durban, in Pretoria it amounted to about 7 per cent, in The Vaal 

Triangle the figure was about 13 per cent (Van der Berg, 1990, p.47); this figure represents a 

significant percentage of a households' disposable income. 

Another aspect of fuelwood usage is the shadow price of the fuel as represented by the 

opportunity cost of the time spent gathering it. Gathering fuel wood is usually undertaken by 

women, children or unemployed members of a family. According to Jooste and Nortje (1987, 

360 Fuelwood is in fact not a cheap energy source. Van Gass estimates that on average it is three times 
more expensive than electricity per unit of energy generated, (Van Gass 1992). 
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p.55) the time taken to gather fuelwood amongst farm workers (the group that uses this energy 

carrier the most) is shown in Table No 9.8 below. 

HOURS/WEEK SI'EN'I'(;A'IEuERING···· . "I'ERCENTAGE·OFFARiMWORKERS 
FUF;.L\VoOif . IlPtJSEHOI,DS 

1 - 2 

3 - 4 

5 - 6 

7-8 

GREATER THAN 8 

13 

14 

10 

20 

6 

TABLE NO 9.8 TIME SPENT GATHERING FUELWOOD 
Source: Jooste and Nortje, (1987, p.55) 

These figures show that 20 per cent of farm worker households spend at least 1 day per week 

gathering fuel wood for cooking and heating purposes. In addition to this time there is of course 

the time required to prepare a fire, heat water for cooking or washing and the time taken to cook 

a meal over a fire. These times are all in excess of the time taken to do the same tasks if 

electricity is available to replace fuelwood. Eskom's electrification programme has then the 

potential to increase a household income by people utilising the time spent in gathering fuelwood 

on more productive pursuits such as low-input sustainable agricultural cultivation or making a 

contribution to inward industrialisation in the form of home industry development. ElectrifYing 

rural areas would furthermore, allow families more time together as the time spent in gathering 

fuelwood is reduced and in particular it would relieve women of arduous chores. 

The comment about fuelwood shortages in developing countries made above by Pearson and 

Stevens, (1989) can be translated into a local context for South Africa where fuelwood gathering 

has already caused shortages which began to be felt as early as 1991 at the beginning of Eskom' s 

electrification programme. Table No 9.9 below illustrates the degree of fuelwood shortages 

reported by percentage of farm workers in selected areas of South Africa. 

SLIGHT SHORT AGE 

SERIOUS SHORTAGE 

11 

24 

27 

18 

42 

8 

TABLE NO 9.9 FUELWOOD SHORTAGES IN SELECTED AREAS OF 
SOUTH AFRICA 
Source: Gander, (1991, p.24). 
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It is clear from Table No 9.9 that serious shortages offuelwood do occur in areas of South Mrica 

with 24 and 18 per cent of farm worker households reporting such shortages in Natal. The social 

costs associated with the time spent gathering fuelwood and the economic externalities attached 

to the denudation of the resource suggest that methods aimed at reducing fuelwood usage should 

be part of an educational programme attached to Eskom' s electrification programme so that these 

externalities can be internalised, especially as households become used to using electricity over 

time. There is unfortunately, so far as can be determined, no definitive historical costlbenefit data 

available in South Africa on the opportunity cost of replacing fuelwood by electricity. 

4.0 THE MICRO-ECONOMIC IMPACT 

4.1 The Radio and Television and the Electrical Appliance 

Manufacturing Sectors 

An important aspect of Eskom's electrification programme in the period 1990 -1995 was the 

impact it had on the sales of electrical appliances.361 This section discusses this topic. Electrical 

appliances convert electrical energy into useful services within households and businesses. 

Appliance ownership patterns can therefore be seen as a barometer of the economic benefits, 

which arise from Eskom's electrification programme. Important influences on the sales of 

electrical appliances are climate and the availability and costs of other energy forms and since 

these vary throughout South Africa, appliance sales and energy usage patterns differ in various 

areas of the country. Consequently a multiplicity of energy carriers are used by many households. 

As well as these influences differences in the economic and social conditions of electricity 

consumers newly connected to the national grid from 1990 to 1995 also make it difficult to 

discern national trends in electricity usage and appliance ownership, (Van Gass, 1993, p.2). So 

far as the multiplicity of energy carriers used by households is concerned Data Research Mrica 

(DRA) (1993, p.20) concluded that 95 per cent of electrified houses in South Africa still 

depended on other energy sources besides electricity in the period 1990 to 1995. 

Usually the first use of electricity in a home is for lighting, which for many households is the 

most important benefit of Eskom's electrification programme. Eskom found, however, that newly 

electrified households were still using candles for lighting in rooms which did not have electricity 

plugs, extension cords not being very much used, (Van Gass 1993, p.7). This rather forcibly 

361 In this section the term "electrical appliances" is taken to mean radios, hi-fi equipment and 
television sets as well as the more conventional goods such as kettles, irons etc. 
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demonstrates the multiplicity of energy uses. Research conducted by DRA (1993, p.66) suggested 

that the major reasons for this are as follows: 

a) Lack of confidence in the reliability of electricity supply; 

b) The use of traditional fuels for certain tasks; 

c) Some non-electrical appliances handle a wide range of uses, e.g., coal stoves can be used for 

heating as well as cooking; 

d) Affordability, i.e., the costs associated with electric appliance purchases; 

e) The aim of "saving electricity" was important; and 

1) In low income formal and informal houses access to electricity was not a feature of every 

room in these houses. 

Appliance purchases were usually spread out over time by most households with preference, 

necessity and affordability governing which appliance was purchased first. Minimum electrical 

appliance purchases were, in rank order, Iron, Stove, Fridge and Kettle. The introduction of 

electricity, however, leads to rapidly changing appliance usage patterns as traditionally used non­

electric appliances were replaced by electrical appliances, (Van Rensburg, 1994, p.33). Newly 

connected electricity consumers generally preferred new to second hand appliances and the 

purchase of the latter was a rare event, (Van Rensburg, 1994, p.31). The quality of the appliances 

bought was an important characteristic in buying patterns with instalment buying being generally 

the most popular means of acquiring appliances. 362 

It is suggested that electrical appliance purchases between 1990 and 1995 had four important 

economic effects, these being as follows: 

a) They had a secondary impact on the South African economy, i.e., they stimulated the 

appliance industry from manufacturer through to retailing, creating employment and adding 

to GDP growth in the process; 

b) As appliances were accumulated a more electricity intensive life-style was adopted in 

households; 

c) Because, as mentioned above, appliances were usually bought on credit, the broad money 

supply (M3) in South Africa was increased; and 

d) Because the import content of appliances purchased in South Africa was high the current 

account of the country's Balance-of-Payments was negatively effected. 

362 Access to [mance was a problem only to purchasers that could not provide some sort of security 
e.g., a stable income, (Van Rensburg, 1994, p.32) 
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In the period 1990 to 1994 several surveys were undertaken concerning the purchases of electrical 

appliances by electrified households. Examples of these studies are Englebrecht (1992), Hofmeyer 

(1993), DRA (1993), Van Gass for the NELF (1993) and Van Rensburg for the NELF (1994). 

The most influential of these studies are the DRA and Van Rensburg studies. The DRA study is 

particularly important since it produced a time-series of appliance purchases, which can be used 

to determine the micro and macro-economic impacts of electric appliance sales on the South 

African economy. The study itself was conducted in Kwa ZululNatal and covered 856 peri-urban 

and urban township dwellings, covering the mix of dwellings electrified in Eskom' s national 

electrification programme. Two important conclusions (apart from those relating to the micro and 

macro-economic impacts to be calculated later) can be drawn from this study. 

Firstly the purchase of electrical appliances followed a stepped pattern, i.e., there were periods 

when appliances were bought and periods when they were paid for and no further appliances 

were bought. This regime of purchase, accumulation and further purchase allowed low income 

households to amortise their hire purchase commitments. Appliances were by these means 

accumulated over many years with the more expensive ones such as TV sets and refrigerators 

reaching saturation level of around 80 to 90 per cent over a five year horizon.363 

Secondly an indication of the most desirable appliances purchase could be discerned. The order 

being lamps for lighting purposes, (one of the universally prime images of newly electrified 

homes in South Africa)364, audio systems such as radios and hi fi's, and electric irons with over 

50 per cent of electrified houses buying these items in their first year after electrification. TV sets 

and refrigerators ranked second in importance as being the next most desirable electric appliance 

to own with over 50 per cent of electrified houses buying these items within 18 months of being 

supplied with power. Following on from these appliances, kettles and electric stoves (which 

replace hotplates as households progress in the plateau of appliance purchase and accumulation 

described above continued) were next in order of priority, and these achieved a 50 per cent 

saturation level after 3 years. 

363 With respect to appliance purchases amongst newly connected black households in South Africa 
the situation parallels that of Western Europe in the 1930' s where the transition from a non­
electric way of life to one where electricity was widely used was influenced by social action, 
relationships and disposable income. In Europe the pattern of appliance purchases was also 
stepped reflecting the lack of means of purchases and changes in lifestyle that the acquisition of 
electric appliances brought, (Landes, 1972, pp. 338-339). 

364 Foley (1989, p.33) also mentions that people's desire to have electric lights is one of the strongest 
motivating factors for obtaining an electricity supply. It being virtually unknown for consumers to 
take a supply of electricity and not use it for lighting purposes. 
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The Van Rensburg, (1994) study presents a picture of consumer requirements pertaining to the 

acquisition and utilisation of electrical appliances amongst selected socio-economic groupings. 

These groupings include, like the DRA study, both peri-urban and urban households. This study 

was conducted by both a literature survey and a field study. The data is extensive but it does not 

offer a time-series of appliance purchase and is therefore of less use than the DRA study for 

purposes of determining the micro and macro-economic benefits of Eskom' s electrification 

programme. It does, however, also contain data on the desire households showed for certain 

appliances, (which generally agrees with the DRA's ranking in this respect). Data on future 

purchases of appliances and the preferred retail outlets from which appliances were purchased is 

also provided in this report. The sample of 175 electrified households is considerably smaller 

than the DRA study. There is in addition 175 unelectrified households surveyed to compare 

situation and needs, however. An important observation in the Van Rensburg study is that the 

long-term appliance saturation levels i.e., 5 years plus, do agree with the DRA study results. 

The accumulation of electrical appliances by household for the first and fifth years of the period 

1990 - 1995 i.e., the time period covered in this study, in the areas surveyed by DRA are shown 

in Table No 9.10 below. 
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KETTLE 

IRON 

HOT PLATE 

TELEVISION SET 

STOVE 

REFRIGERATOR 

GEYSER 

HIFISYSTEM/RADIO 

FAN 

HEATER 

FREEZER 

TOASTER 

SEWING MACHINE 

FRYING PAN 
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••••. ••. YEARl 
."::::::' .: .. :::::: . ::: 

....... .... . ..... 

••.••... (PERCENT) • 
.. ... .... . ... 

34 

63 

46 

52 

15 

42 

2 

69 

12 

13 

6 

2 

4 

3 

..... _-- .... ------ ....... . 

(PE~CENT) •.. 

75 

80 

88 

75 

82 

9 

76 

34 

41 

19 

11 

6 

8 

TABLE NO 9.10 PERCENTAGE OF ELECTRIFIED BLACK 
HOUSEHOLDS OWNING VARIOUS APPLIANCES 
Source: Condensed from the DRA Survey, (1993). 

A particularly revealing statistic from Table No 9.10 is the percentage of television sets and Hi­

Fi/Radios owned by newly electrified households. These percentage levels suggests that one of the 

main uses of electricity in low income electrified households is for entertainment, provided by 

radios and television sets. The Business Section of the Sunday Times on the 17th October 1993 

observed in this respect that "the local manufacturing of TV tubes which to some extent can be 

linked to increased electrification could generate savings and foreign currency earnings of R 533 

million per year" . 

Using the DRA time-series for the percentage of houses owning various electrical appliances and 

the total number of households electrified by Eskom between 1990 and 1995, the total number of 

electric appliances sold in South Africa as a result of Eskom' s electrification programme can be 

estimated for the period. This estimate is shown in Table No. 9.11 below. 

365 As mentioned above hot plates are replaced by electric stoves as the accumulation of electric 
appliances proceed year-on-year. 
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TO'tAtNooF 
•• APPLIA.:NtmS······ 

• PURCHASED 
1"~,19,i!5 •... · 

467 998 

700 058 

49 513 

652 038 

385 785 

578 110 

47449 

718 631 

201 182 

231 651 

107 184 

53 476 

42724 

50426 

TABLE NO 9.11 ESTIMATED TOTAL NUMBER OF ELECTRICAL 
APPLIANCES SOLD AS A CONSEQUENCE OF 
ESKOM'S ELECTRIFICATION PROGRAMME: 
1990 - 1995 

Table No 9.11 graphically illustrates the impact Eskom's electrification programme made in the 

period 1990 to 1995 on the South African electrical appliance industry. 

It would seem logical to assume that there is a connection between the demand for electrical 

appliances (and therefore electricity) and income levels. It is curious to note, however, that even 

in the inflationary economic climate of 1990 to 1995 there was strong growth in the demand for 

electrical appliances and TV sets and radios and hi-ii's. In this respect Van Gass (1993, p.20) has 

noted that "an unexplainable change took place in retail appliance rates despite the recession". It 

would seem then that the provision of electricity to black households in South Mrica is a catalyst 

for the purchase of electrical appliances and of course as more appliances are bought the circle 

widens and there is a concomitant increase in the demand for electricity. 

In attempting to estimating the impact made by the sales of radios, television sets and electrical 

appliances, (resulting from Eskom's electrification programme) on South Mrica's main macro­

economic variables, i.e., GDP, Balance of Payments (BOP) and employment creation use will be 

made of the historical time-series data on such sales in the period 1990 to 1995 presented in the 

DRA survey. The prices of such appliances (which when multiplied by the numbers of appliances 
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bought equals the change in final demand that sets the multiplier to work) are as given by 

research carried out for the NELF, see Van Gass (1993, Appendix 3). The numbers of houses 

electrified by Eskom are taken from Eskom's own records cf., Table No 8.13 Chapter 8. The 

quantification will be carried out by Input-Output analysis using the 1993 South African National 

Input-Output Tables. A list of the multipliers calculated from these tables is provided in 

Appendix A of this study. The direct, indirect and induced impacts are shown in the tables given 

below. These impacts give a truer estimation of the impacts than do the direct and indirect effects 

only since they include the contribution made by the private consumption expenditure of 

households. Table No 9.12 shows the estimated contribution to GDP and the Balance of Payments 

(BOP) burden and Table No 9.13 shows the contribution to employment creation. 

VEARL ..........•••... 
1990/91 

92 

93 

94 

95 

75,03 

475,95 

892,65 

1 323,82 

1 868,99 

. ........ - -. ---........ ----- .... . ............. --"- -- ........... ----- ...... . 

•• BOPR(MILLIONS) •• • •• •··· 

(16,58) 

(105,49) 

(199,24) 

(296,24) 

(418,66) 

TABLE NO 9.12 CONTRIBUTION TO GDP AND THE BOP BURDEN: 
ELECTRICAL APPLIANCE PURCHASES: 1990 -1995 

...... --- ...... 

YEAR 1.99Df9i 1992 ••••• ·•·· 1993 •• • •• ·.·.1.994······· 1995 
.. 

S 373 2 072 3 490 4 761 6 157 

SIS 1 137 6 306 10 621 14 492 18 739 

LIS 989 5 482 9 234 12 598 16 292 

TOTAL 2 499 13 860 23 345 31 851 41 188 

TABLE NO 9.13 CUMULATIVE JOB CREATION FROM ELECTRICAL 
APPLIANCE PURCHASES: ESKOM'S 
ELECTRIFICATION PROGRAMME: 1990 - 1995 

NOTES: S: SKILLED LABOUR 
SIS: SEMI-SKILLED LABOUR 
LIS: LOW SKILLED LABOUR 

THE CUMULATIVE EMPLOYMENT FIGURES INDICATE THAT WORKERS 
EMPLOYED IN ANY PARTICULAR YEAR INCLUDE THOSE EMPLOYED IN 
THE PREVIOUS YEAR SO THAT THE ACTUAL NEW JOBS CREATED IN 
ANY ONE YEAR IS THE NUMBER OF EMPLOYED IN THAT YEAR MINUS 
THE NUMBER EMPLOYED IN THE PREVIOUS YEAR. 
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The contribution to GDP from the sales of radios, televisions, hi-fi systems and electrical 

appliances, resulting from Eskom's electrification programme, was about 0,02 per cent in 1991 

rising to about 0,5 per cent in 1995. 

4.2 The Civil Engineering and Building Construction Sectors 

The other two sectors of the South African economy that benefited directly from Eskom' s 

electrification programme were the Civil Engineering and Building Construction sectors.366 The 

work undertaken by these sectors included the building of transmissions networks, cable laying 

and providing the electrical services for houses by means of sub-contracting this work to 

specialists. In the period covered here 1990 to 1995 the work was almost exclusively carried out 

by Eskom approved contractors. These contractors were established firms that had a proven 

record of work with Eskom in the past. This process meant that in the period 1990 to 1995 there 

was essentially little black empowerment or capacity building in the kinds of work undertaken by 

Eskom's electrification programme so far as construction was concerned. This situation was to 

change after 1995 when black managed enterprises were encouraged to tender for such work.367 

In attempting to estimate the impact made by work undertaken by the Civil Engineering and 

Building Construction sectors (as a result of Eskom's electrification programme) on South 

Africa's GDP, BOP and job creation use will be made of the historical capital expenditure on the 

programme given in Table No 9.4 above. This capital expenditure (representing the change in 

final demand which sets the multipliers to work) year-on-year started in 1990/91 as a very small 

percentage of the value of construction being carried out in South Africa being a mere 0,5 per 

cent. By 1995, however, this percentage had risen to 4,6 per cent, (Central Statistics Data 1996). 

Again 1-0 modelling is utilised for estimating the required multipliers and once more the direct, 

indirect and induced impacts are estimated for the reasons already given. The results of the 

analysis are shown in Tables No 9.14 and 9.15 below. Table 9.14 shows the amount of GDP 

generated year-on-year and also the Balance of Payments burden on the country's Current 

Account. In Table No 9.15 an estimate is given of the job creating potential of Eskom's 

electrification programme from economic activity in the building and civil engineering sectors 

over the years 1990 to 1995. 

366 Due to the multiplier effect, see Appendix A, all or most of, the sectors of the South African 
economy benefited indirectly from Eskom's electrification programme. 

367 Telephonic conversation with Mr Paul Mare, 11th December 1998. 
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1992 

1993 

1994 

1995 

290 

163,46 

722,28 

955,28 

1 320,74 

1 725,27 

(24,42) 

(107,90) 

(142,70) 

(197,31) 

(257,75) 

TABLE NO 9.14 CONTRIBUTION TO GDP AND THE BOP BURDEN: 

\:]':,Mi .... 

S 

SIS 

LIS 

TOTAL 

CIVIL ENGINEERING AND BUILDING ACTIVITY: 1990 
- 1995 

19-901:91. 1992' 1993 1994 '.·· ••••• 1995·· 

656 2 651 3 182 4 065 4 871 

2 695 10 461 10 461 16 039 19 222 

2 381 9 242 11 096 14 170 16 982 

5 732 22 354 26 837 34 274 41 075 

TABLE NO 9.15 CUMULATIVE JOB CREATION FROM CIVIL 
ENGINEERING AND BUILDING ACTIVITY: ESKOM'S 
ELECTRIFICATION PROGRAMME: 1990 - 1995 

NOTES: S SKILLED LABOUR 
SIS: SEMI-SKILLED LABOUR 
LIS: LOW SKILLED LABOUR 

THE CUMULATIVE EMPLOYMENT FIGURES INDICATE THAT WORKERS 
EMPLOYED IN ANY PARTICULAR YEAR INCLUDE THOSE EMPLOYED IN 
THE PREVIOUS YEAR SO THAT THE ACTUAL NEW JOBS CREATED IN 
ANY ONE YEAR IS THE NUMBER OF EMPLOYED IN THAT YEAR MINUS 
THE NUMBER EMPLOYED IN THE PREVIOUS YEAR. 

4.3 The Informal Sector 

In addition to the costs and benefits (as recorded in increased GDP and job creation) of Eskom's 

programme to electrify black households in South Africa in the formal sectors of the South 

African economy discussed above, there were additional such benefits arising from what was 

strictly speaking business development in the micro-economy of the informal manufacturing 

sector. For purposes of continuity, it will be appropriate to discuss these benefits at this juncture. 

Eskom had, certainly from 1993 onwards, concerned itself with this aspect of their electrification 

programme and it will be recalled that each of Eskom's five distributors i.e., Bloemfontein, Cape 

368 By 1995 Eskom's electrification programme was responsible for 13 per cent of the construction 
industry's contribution to South Africa's GDP, or about 0,4 per cent of the country's GDP, as 
measured from Central Statistics Data (1996). 
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Town, Durban, Johannesburg and Pretoria had a Co-ordinating Division with specialists in small 

business development. Additionally part of the R50 million annual contribution that Eskom made 

for the electrification of schools and clinics by others was earmarked for community development 

by means of small business development. 369 

Very little historical evidence is available, however, on the numbers of jobs created in the 

informal sector of the South African economy as a direct result of Eskom' s electrification 

programme. What is available is reviewed here. In the Supplement to Eskom Annual Report 

(1991, p.17) it was stated that for every 100 houses electrified, 14 new jobs would be created in 

the informal sector. If this estimate was accurate it meant that in the period 1993 to 1995, based 

upon the number of households electrified by Eskom, 108 691 jobs would have been created. As 

will be shown presently this number is greater than the estimated job creating capacity of 

Eskom's electrification programme in the formal sector for this period. Eskom's initial estimate 

of informal sector job creation as a consequence of their electrification programme is therefore 

suspect and, like its macro-economic counterpart (the BEPA analysis), it was overstated by an 

order of magnitude. As a result of the efforts of Eskom's small business development consultants 

in the period 1993 to 1995 the total number of businesses established in the informal sector and 

the resulting job creation are shown in Table No 9.16 below. 

. .......... _-.--- . ...... _-- - ........ 

199"3 
....... -- - . .. . .... 

1994 1995· TOTAL 

JOBS CREATED 760 1 600 2 023 4 383 

INFORMAL SECTOR ACTIVITY 

SMALL BUSINESSES EST ABLISHED 233 534 502 1 269 

INFRASTRUCTURAL DEVELOPMENT 10 10 

AGRO BASED BUSINESS 16 16 

ENTREPRENEURIAL TRAINING 150 150 

TABLE NO 9. 16 SMALL BUSINESS DEVELOPMENT FROM ESKOM'S 
ELECTRIFICATION PROGRAMME: 1993 -1995 
Source: Eskom's National Electrification Planning Division. 

The small businesses developed ranged from such things as Spaza stores, sewing and knitting 

businesses, welding and small mechanical repair facilities, to shebeens and bakeries. 

Infrastructural development included providing employment to people for maintaining simple 

aspects of the electrification programme's reticulation system. Agro-based businesses included 

369 Interview with Paul Mare, 29th October 1998. 
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such activities as the maintenance of electrically-driven implements used on small fanns whilst 

entrepreneurial training included training people in the use of electronic computers etc. 

From the results shown in Table No 9.16, even if these represent a gross understatement of the 

informal jobs created, the reality of the situation was that the informal job creating potential of 

Eskom's electrification programme was limited. Some confirmation of the low figures for 

informal business creation can be found in the results of a survey carried out for Eskom by 

Integrated Market Research in three electrified informal settlements in 1993 and 1994. The 

number of businesses created in these settlements are shown in Table No 9.17 below . 

.. --.-- - ................ . ............................ 

SETTLEMENT 

IVORY PARK 

ORANGE FARM 

STRETFORD 

TOTAL 

. ----.-- .---- ................ .. .............. .- ............ _------- ............... - ..... . 

NUMBEROFLBU$lNESSESCREAtEDBEtwEEN19?j~j995····· ............... -- - .. . . ...... . ..... -. 

(18)370 

22 

18 

22 

TABLE NO 9.17 INFORMAL BUSINESS CREATION IN SELECTED 
SETTLEMENTS: 1992 - 1994 
Source: Integrated Marketing Research, (1994, p.5) 

The types of businesses created were butcheries, shebeens, medical services, welding and dry 

cleaning. It can be seen from Table No 9.17 that the actual numbers of businesses created was 

small and in fact in Ivory Park in the period 1993 - 1994, 18 informal businesses closed down. 

With respect to the creation of small informal businesses it was seemingly assumed by Eskom 

that in their original estimate of the job creating potential of their electrification programme 

access to electricity alone encouraged the development of a diversified informal business sector. 

The figures quoted in the tables above suggest that this assumption was incorrect. The 

Elandskraal electrification project confirms this. In this township Viljoen, (1993) showed that the 

development of small businesses was not primarily a function of the availability of electricity but 

that other supportive measures such as finance and managerial skills were equally important, see 

Chapter 8. 

The limited existing historical evidence on small business development does not give a clear 

indication of electricity's role in such informal sector development, but it is suggested that 

Eskom's hopes in this regard were optimistic and the process is very much more complicated than 

the Corporation at first envisaged. Viljoen, (1993, p.54) maintains that electricity provision was 

370 Indicates that 18 businesses closed down. 
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not an essential item in the small businesses he surveyed in Elandskraal and that "most will 

survive without it if forced to do so." A study by Theron (1991) also found that only 10 per cent 

of households operating informal sector businesses in Khayelitsha were dependent on electricity. 

In that study respondents were asked if they had been able to start an informal business as a result 

of being supplied with electricity, only about 7 per cent answered in the affirmative. The results 

presented above tend to confirm that electricity is not necessarily a sufficient condition for 

founding an informal type of business, and other inputs are required as well, particularly artisan 

skills and establishing businesses requires some capital for the purchase of essential equipment. 

Theron and van Horen (1992) have confirmed this and they too indicated that the development of 

small businesses is not primarily a function of the availability of electricity but that other support 

measures such as finance and managerial ability are equally important. 

Inward industrialisation is nevertheless important as a development strategy and electrification is 

clearly useful in encouraging this. The rapid growth in urbanisation in South Africa, already 

commented upon, will create a demand for low-cost, low-quality goods that can be manufactured 

in the informal sector, particularly with the aid of electricity, e.g., simple welding tasks. Such 

activity will go some way towards generating economic growth. The historical evidence suggests, 

however, that this growth was lower than expected by Eskom. Inward industrialisation is, 

therefore, constrained by capital and skills needs. A low income elasticity of demand for products 

which are typical of this type of manufacturing process also tends to work against success in 

engendering economic growth in informal sector manufacturing. The historical evidence 

discussed in this section does suggest, however, that inward industrialisation does, offer a means 

of employment, and even skills acquisition, if sufficient capital can be mobilised to complement 

the supply of electricity to lesser developed areas of South Africa. 

5.0 THE MACRO-ECONOMIC IMPACT 

5.1 The BEPA Study 

As mentioned in Chapter 8, on behalf of Eskom's Chairman Dr John Maree, The Bureau of 

Economic and Policy Analysis in the University of Pretoria undertook an analysis to calculate the 

macro-economic impact of electrifying 7,5 million black urban households between 1991 and 

2015, i.e., 300000 connections would be made annually. The results of this analysis were widely 

reported e.g., Business Day of the 24th December 1991 said" According to a study by Prof. Geert 

de Wet of Pretoria University, the electrification of 1 million households over three years could 

create 270 000 jobs and add 5 % to SA's GDP". Eskom itself made much of the results of the 
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BEPA study, see the supplement to Eskom's Annual Report, (1991, p.17), Eskom in Perspective. 

The economic benefits of Eskom' s electrification programme as given in the BEPA study were 

also enthusiastically acclaimed in other research reports on electrification, for example 

Terblanche (1993, p.35) and Van Gass (1990). The results were clearly an important factor in 

Eskom's decision to undertake their electrification programme. The results of this analysis were, 

it is suggested, over optimistic and because of this and it's importance in Eskom' s electrification 

programme decision making in 1990 it is considered appropriate to briefly comment on this 

report at this juncture. 

The methodology used in the BEPA analysis was to determine the changes in black consumer 

patterns and investment arising from the electrification programme and then determine the direct 

and indirect economic consequences of these changes by means of macro-economic modelling 

using a Keynesian type multiplier. The investment figures in reticulation and transmission 

structures required for the programme were calculated in conjunction with Eskom in 1991 rand, 

as were the expected maintenance costs. These figures were then adjusted for inflation from 1991 

to 2015 and then converted to 1985 rand. Known 1985 GDP and employment multipliers were 

then used to estimate the cumulative increase in GDP over the period of the study and the actual 

number of new jobs created by the electrification programme year-on-year. 

With respect to black consumption patterns the BEPA analysis postulated that potential changes 

in these would be induced by the wholesale electrification of urban areas causing a shift in the 

consumption pattern of black households towards electrical and related goods and away from 

alternative more traditional sources of energy. It was assumed that this shift, would lead, inter 

alia, to the establishment of a whole range of new small manufacturing and maintenance 

industries in the black urban areas electrified. Comparing the results discussed in the last section 

with this statement it is suggested that this expectation was also optimistic. It was also posited 

that the impact of electrifying black urban areas would change the demand for the supply of 

technically superior goods and services which would have a dramatic effect on productivity and 

socio-economic improvements such as education. With respect to the maximum cumulative 

number of new jobs that would be created as a result of Eskom' s electrification programme, the 

BEPA analysis estimates are shown in Table No 9.18 below. 



1995 

2000 

2015 

295 

300 000 - 600 000 

700 000 - 900 000 

1 800 000 - 2 250 000 

TABLE NO 9.18 JOB CREATING POTENTIAL OF ESKOM'S ELECTRIFICATION 
PROGRAMME: BEPA ANALYSIS 
Source: BEPA Report (1990). 

And the influence on GDP was estimated to be as follows; 

1995 

2000 

2015 

MtNCUMULA TIVEEFFECTON.CDP .......................... (INCRE.ASE)% ............... . 

6 

11 

24 

TABLE NO 9.19 CUMULATIVE EFFECT ON GDP FROM ESKOM'S 
ELECTRIFICATION PROGRAMME: BEPA ANALYSIS 
Source: BEPA Report (1990). 

The detailed macro-economic benefits that the South African economy would enjoy from 

electrifying black urban households in the period 1991-1995 in terms of increased GDP and job 

creation according to the BEPA analysis are shown in Table No 9.20 below. 



1991 

1992 

1993 

1994 

1995 

GROSSl)OM"E$'rtC 
. FIXE)) INVES'rMENT 

R(MlLLIONS) 

276 

290 

304 

318 

332 

62 

106 

150 

194 

238 
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CQN$umnQ~ 
"EXPENDI'fIFlm •••••. 
R(M~LIONS)·· 

SOCIAL.·I.ntIRABLE· 

616 

647 

678 

709 

740 

743 

991 

1239 

1487 

1735 

237 

316 

396 

475 

554 

1934 

2350 

2767 

3183 

3599 

nIltEC'rt\.NlJ 
INlJIUC'r .. 

EFFECl' •• ON GDP •. 
R( MILLIONS) 

5802 

7050 

8301 

9549 

10797 

. - .................. . 

DlRECT.AND .............. 

..IND.IltECf. 
EF'F'"EC'rON JOIl . .......................... . 

CREATION, I.E~,··· 
. NO OF JOBS ... ' .... 

CltEATEJ) . 

185664 

225600 

265632 

305568 

345504 

TABLE NO 9.20 MACRO-ECONOMIC IMPACT OF ESKOM'S ELECTRIFICATION PROGRAMME: 1991 - 1995, BEPA 
ANALYSIS (1985 Rand) 
Source: BEPA Report (1990). 
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In Table No 9.20 the multiplier used to arrive at the direct and indirect GDP (the Keynesian 

multiplier) was 3 and the employment multiplier was 32 (Appendix 6 of the BEPA Report), i.e. it 

required 32 workers to produce R 1 million of GDP in 1985. From an examination of Table No 

9.20 it appears that a major error has occurred in calculating the GOP and employment creation 

arising from this electrification programme. The error is this. If the investment in the 

transmission and reticulation infrastructure is considered as the initial autonomous change that 

stimulates the income multiplier to work the related changes in black consumption and social 

investment cannot also be regarded as the stimulus. The figures under Consumption Expenditure 

in Table No 9.20 above should therefore be ignored when estimating the macro-economic impact 

of the electrification programme by means of a Keynesian type multiplier. Correcting Table No 

9.20 results in a final growth in GOP and job-creating potential of the electrification programme 

being much smaller than that postulated in the BEPA Report. The corrected impacts are shown in 

Table No 9.21 below. 

I·· .. 

. .............................................. . 

YEAR· GROSSDQi\tI&STIC ...•. IHRECT&niDIRECl' .·DIRECT&'l'NDIRECT 
.. •••••. ... .. INVEStMENt ....EFFE(:TOFGDI"E:FJ:iEt;TQN ..•• ...... ···.(~~j~~~l~~II~~f . ·{R MJt't19NS) .. EMPLOYMENT 

1991 

1992 

1993 

1994 

1995 

·········(~·MI:J.;J.;J:()!·{S) 

338 

396 

454 

512 

570 

1 014 

1 188 

1 362 

1 536 

1 710 

32 448 

38016 

43 583 

49 152 

54720 

TABLE NO 9.21 MACRO-ECONOMIC IMPACT OF CORRECTED BEPA 
ANALYSIS (1985 Rand) 

It must be remembered that the employment figure given in Tables No 9.20 and 9.21 are 

cumulative since, as was the case of the 1-0 analysis undertaken for the electrical appliance sector 

and the building and civil engineering sectors, the numbers of workers employed each year 

included those that were employed in the previous year. Comparing the results of Table No 9.21 

with the results from Table No 9.20 it is seen that by 1995 instead of the electrification 

programme requiring 345 504 employees, Table No 9.20, it actually required only 54 720 i.e., 

about 16 per cent of the original estimate. So far as the effect on South Africa's GOP was 

concerned. This would similarly have to be adjusted downwards. The minimum cumulative effect 

on GOP by 1995 would now be one per cent rather than the six per cent postulated in the BEP A 

report. (see Table No 9.19 above). 
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5.2 Other Macro-Economic Electrification Stndies 

As a prelude to analysing the macro-economic impacts of Eskom's programme to electrifY black 

households in South Africa between 1990 and 1995 using historical cost data it will be instructive 

to examine the main characteristics of three hypothetical economic studies of electrification 

programmes undertaken by other research organisations. These studies will be compared with the 

Eskom initiated BEPA study and later they will all be compared with the macro-economic 

impacts derived from historical data. In this way the degree of confidence engendered by the 

historically inspired calculations can be assessed. 

The three studies referred to above are the Dingley Study (1990(a» The EDRC study (1993) and 

the Human Sciences Research Council Study (HSRC) (1995), undertaken by Conningarth 

Consultants. Table No 9.22 below compares the main characteristics of each of these studies as 

well as the BEPA study already discussed. 
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. .. ,. ... ... ... ..... .. 

DINGLEY ••••• EDRC HSRC ••. , .CHi\Ri\C'rERISTICSOF HEPA" 
.....• , ...... , .. STUDY 

(1993) 
..... , ":,. 

(1990) (1995) ....... .. (1990)· 

PERIODISA TION OF STUDY 1990 - 2010 1993 - 2007 1994 - 2010 1991 - 2015 

RURAL AND RURAL AND RURAL AND 
GEOGRAPHICAL FOCUS 

URBAN URBAN URBAN 
URBAN 

SOCIAL 
NO FORMAL NO FORMAL ACCOUNTING 

ANALYTICAL TECHNIQUE 
MODEL MODEL MATRIX 

MACRO-ECONOMIC 

(SAMS) 

NUMBER OF CONNECTIONS/ 
344000 

VARIES (AVE 
350000 

388000) YEAR 
300000 

AVERAGE COST PER 
R2000 R3000 R 1465 

CONNECTION i 
R2480 

AVERAGE ANNUAL CAPITAL 
R 700 MILLION R1032 MILLION R 604 MILLION 

EXPENDITURE37l R 744 MILLION 

JOB CREATION CUMULATIVE 
556500 126000-210 000 212 170 

TOTAL 
1 800000-2250000 

CUMULATIVE INCREASE IN 
NOT GIVEN NOT GIVEN NOT GIVEN 

GDP (%) 
24 

TABLE NO 9. 22 COMPARISONS OF DATA FOR VARIOUS ELECTRIFICATION STUDIES 

Source: Condensed from the Dingley, EDRC, HRSC and BEPA studies. 

371 Capital expenditure is made up of house wiring, electricity reticulation and building and civil engineering costs. 
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From Table No 9.22 it can be readily seen that all the studies have certain important similarities 

(and differences). Firstly the size of each study's electrification programme is of the same order of 

magnitude, i.e., 7,35 million, 5,16 million, 6,6 million and 7,5 million houses respectively. The 

number of household connections/year in the Dingley, EDRC and BEPA studies, are comparable. 

The HRSC study has a varying number of connections per year from 450 000 in the period 1994-

2004 to 50 000 in the years 2005-2010.372 The BEPA assumption of 300000 connection/year was 

just below the peak actually realised in Eskom' s electrification programme in 1995 when 313 179 

houses were connected to the grid. With regard to the costs of each connection with the exception 

of the costs given in the BEPA report they seem low, cf., the costs of rural connections given in 

Fig No 8.1 of Chapter 8 which increase dramatically over urban connections and would tend to 

increase the average connection costs shown in Table No 9.22 for the Dingley, EDRC and HSRC 

studies. So far as the BEPA study is concerned only urban formally planned dwellings are 

considered and the cost per connection also assumed (R 2480) is conservative when the average 

cost for urban connections, also as given in Fig No 8.1, is considered. Furthermore the HRSC and 

BEPA studies are based on formal models whilst the Dingley and EDRC studies are not. 

Meaningful comparisons between the four studies cited in Table No 9.22 are, therefore, made 

with difficulty. 

What is perhaps of importance, however, is the order of magnitude of the job creating potential of 

the different electrification programmes for an equal number of black houses electrified. Such a 

comparison between the BEPA electrification programme and Eskom's actual electrification 

programme is particularly important. This is because, and as was suggested already, the BEPA 

analysis played a role in Eskom's decision to proceed with a programme to electrify black 

households in South Africa in the period 1990-1995. Considering the EDRC study first the 

analysts postulate that between 9 000 and 15 000 jobs per year are created on average from their 

electrification programme. The Dingley study asserts that there would be 26 500 jobs being 

created each year as increases in domestic demand took effect which, explains the large 

difference in job creating potential between the two studies. The BEPA report presents job 

creation figures which, for the reasons already given, are incorrect by orders of magnitude. So far 

as cumulative totals are concerned the HRSC and the EDRC studies are comparable, however, 

particularly when the upper bound of the EDRC projections are considered. 

What remains to be done now is to take the historical data that has been gathered by Eskom 

concerning the Corporation's electrification programme over the period 1990 - 1995 and 

372 COlUlecting 450 000 households per year to the national grid is seen by Eskom as probably not 
feasible. Interview with Mr P Mare, 29th October 1998, (300 000 connections/year seemed to be 
the figure that Eskom was comfortable with). 
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estimate what this data suggests the historical macro-economic impact of this electrification 

programme over this period really was. The numbers of jobs created by Eskom's electrification 

programme can then be compared with the results obtained from the hypothetical electrification 

programmes described above. This is the subject of the following section. 

5.3 Macro Economic Impact of Eskom's Electrification 

Programme Using Historical Data 

In attempting to estimate the macro-economic impact of Eskom' s electrification programme in 

the period 1990 to 1995 the effects of the micro-economic impacts discussed thus far will be 

summated and added to the effects of the programme on Eskom itself i.e., the micro effects will 

be drawn together to enable an estimation of the historical macro-economic effects to be made. 

For this purpose the following historical data for purposes of calculating changes in final demand 

that make the multipliers work has to be processed. Firstly, the times-series data on radio, 

television and electrical appliance sales resulting from research carried out by Data Research 

Africa (see Table No 9.10). Secondly the costs of such appliances arrived at from research carried 

out for the NELF by Van Gass (1998, Appendix 3). Thirdly, data gathered by Eskom itself 

concerning the capital costs associated with their own electrification programme (see Table No 

9.4). Fourthly, data gathered by the NER on the average household electricity consumption 

pattern over five years (see Fig No 8.3 in the previous chapter), and finally data, again gathered 

by Eskom, on the number of households and farm workers dwellings electrified by the 

Corporation between 1990 and 1995 (see Table No 8.13 also in the previous chapter). The 

quantification of the macro-economic impact will, once again, be carried out using input-output 

analysis using multipliers derived from the 1993 national input-output tables for South Africa. In 

this analysis, however, both the direct and indirect, and the direct, indirect and induced effects 

will be estimated so far as the job creating potential of Eskom's electrification programme is 

concerned. As previously noted the direct, indirect and induced figures probably give a truer 

estimate of the programmes macro-economic benefits because they include the effects of the 

private consumption expenditure of households i.e., the input-output model is closed in this case. 

The direct and indirect employment effects are given because these are required for comparison 

purposes with the results of the employment potential of the four other studies on electrification 

programmes in South Africa given in Table No 9.22 above. The macro-economic impact of 

Eskom's electrification programme in the period 1990-1995 estimated by submitting the 

historical data cited above to input-output analysis is given in Table No 9.23 below. 
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.VEAR " GDP" 

R(l\tiltI.>JPiSSY . .... ..... ..... . 

1990/91 250,99 

1992 1 248,66 

1993 1 964,05 

1994 2 846,85 

1995 3,909,03 

CLOSED MODEL 

BOP 
;R;{I\tiJl;l,;loN$) 

. ............ . 

(41,69) 

(217,72) 

(351,94) 

(510,95) 

(703,51) 
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J)lltEcr.INDIRECT 
AND INDUCED •.. 

EFFECTON ... . ...................... - .. . 

•• • Ir.Mj>)::'o)!'I\ti:tl'!t .•••. 
S 1 074 

SIS 3 889 

LIS 3 426 

S 4 823 

SIS 17 091 

LIS 15 037 

S 6 883 

SIS 23 856 

LIS 20985 

S 9 164 

SIS 31 618 

LIS 27823 

S 11511 

SIS 39 514 

LIS 34 782 

OPEN MODEL 

CUMULATIVE . .......... - ......... . 

PlI\tiJ.>tO):'I\tiIr.NT IN~i~~CTTE;~~~T . It~;t~\~\~~~~ 
QNEMrLOYMENT . 

8389 S 608 5072 

SIS 2 421 

LIS 2 043 

36 951 S 2 781 22 414 

SIS 10 654 

LIS 8 979 

51 724 S 4 151 31 523 

SIS 14 856 

LIS 12 516 

68 605 S 5 368 41 595 

SIS 19 658 

LIS 16 569 

85 807 S 6 758 51 986 

SIS 24 539 

LIS 20689 

TABLE NO 9.23 MACRO-ECONOMIC IMPACT OF ESKOM'S ELECTRIFICATION PROGRAMME: 1990 -1995 USING 

HISTORICAL DATA. 

NOTES: S SKILLED LABOUR 

SIS SEMI SKILLED LABOUR 

LIS LOW SKILLED LABOUR 

THE CUMULATIVE EMPLOYMENT FIGURES INDICATE THAT WORKERS EMPLOYED IN ANY PARTICULAR YEAR INCLUDE THOSE 

EMPLOYED IN THE PREVIOUS YEAR SO THAT THE ACTUAL NEW JOBS CREATED IN ANY ONE YEAR IS THE NUMBER OF 

EMPLOYED IN THAT YEAR MINUS THE NUMBER EMPLOYED IN THE PREVIOUS YEAR. 
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5.4 Job Creating Comparisons 

Comparing the direct and indirect job creation figures for electrifying 952 473 black households 

and 60 744 farm workers dwellings by Eskom between 1990 and 1995, i.e., 1 012 917 

connections, and shown in Table No 9.23, with the job creation figures in the studies shown on 

Table No 9.22 for making the same number of connections the following comments can be made. 

a) The BEPA study presents employment figures which are an order of magnitude greater than 

those found by analysing the historical data relevant to Eskom's electrification programme. 

Table No 9.24 below offers comparisons between the BEPA and the Eskom studies. 

DIRECT & 
INDIRECT 
EFFECT ON 
EMPLOYMENT 
CREATION 

(I) 

275 616 

(2) 

44 975 

(3) (4) 

51 986 530 

TABLE NO 9.24 COMPARISONS BETWEEN THE BEPA ANALYSIS AND 
AN ANALYSIS USING HISTORICAL DATA FOR JOB 
CREATION: (1 012 917 ELECTRICAL CONNECTIONS) 

b) So far as the EDRC study is concerned after the same number of connections had been made 

as that contained in the historical analysis presented above, i.e., 1 012 917 the number of 

new jobs created varied between about 27 000 and 45000. These figures are then of the same 

order of magnitude as those projected in the historical analysis and the corrected BEPA 

study. 

c) The HRSC study postulates that an annual number of 388 235 connections are made per 

annum over a 17 year period. The programme is, however, divided into two phases. The first 

phase, where 3 728 235 connections are made, has an accumulative job creating potential of 

124 763. This infers that for each connection in the programme 0,0335 jobs are created, 

therefore for 1 012 917 connections the number of jobs created is 33897. This figure is also 

clearly of the same order of magnitude as the one derived from the historical analysis and the 

corrected BEPA study. 
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d) The Dingley study suggests that 77 000 new jobs would be created after 1012 917 electrical 

connections are made. Whilst this figure is about 1,5 times that estimated with historical data 

for the direct and indirect job creativity potential of Eskom's electrification programme it 

does approach the figure of 85 807 jobs created by that programme when private 

consumption expenditure is included in the analysis, i.e., when the 1.0. model is closed. 

e) Because of the comparisons that can be drawn between the order of magnitude of the job 

creating potential of the EDRC the HSRC the Dingley and the corrected BEPA studies and 

the analysis presented here using historical data and 1-0 analysis, some confidence can be 

placed in the historical analysis. On the other hand the BEPA study gives rise to some 

disquiet because of the shear magnitude of its job creating potential. On a practical note it is 

hardly likely that the employment creation postulated in the BEP A study could have 

occurred. For example, the BEPA study claimed that by merely electrifying 300000 black 

households in 1991 the total number of those employed in South Africa would increase by 

185664 (Table No 9.20). Using the 1996 census this would account for a 2 per cent increase 

in the work force; a very large growth for such a small investment. 

6.0 NEGATIVE EXTERNALITIES ASSOCIATED WITH THE 

GENERATION OF ELECTIRICITY 

This chapter has emphasised the economic benefits arising from the use of electricity in Eskom' s 

programme to bring power to black households in South Africa; for example health benefits and 

increased GDP from the purchase of electrical appliances by newly electrified households. There 

are, however, negative economic externalities attached to the generation of the electricity used by 

these households. These negative externalities reduce the positive economic returns of Eskom' s 

black household electrification programme. 

Two fairly recent studies which attempt to place a value on the negative externalities arising from 

electricity generation in South Africa are the Dutkiewicz and de Villiers (1993) study and the 

1996 study van Horen. Both studies used the damage function373 approach in attempting to 

quantifY the costs of the externalities from each stage of the fuel cycle in the generation of 

electricity, starting, in the case of coal-based generation, with the impacts arising from the 

373 A damage ftmction requires data to be gathered from the main impacts of electricity generation, 
e.g., the emission of pollutants and their deposition; an economic value is then attached to these 
impacts. 
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extraction process itself. The researchers in both studies noted that their efforts to quantifY the 

cost of these negative externalities were hampered by serious data gaps. 

The Dutkiewicz and de Villiers (1993) study covered four electricity generation options (coal, 

nuclear, wind and solar). This study concluded that most of the negative externality costs were 

small (pp. 14 and 40) and would not make any difference to the competitiveness of adopting the 

softer renewable generation options which are generally thought to be less polluting than 

conventional electricity generation processes, i.e., wind and solar, to those of fossil and nuclear 

fuels. 

The van Horen Study (1996), which is the more detailed of the two studies, concentrated upon the 

most important steps in the input pathway of the coal and nuclear fuel cycle in terms of their 

scale and frequency in South Africa. Van Horen attempted to put values to the following issues: 

a) Morbidity and mortality in coal mines; 

b) Water consumption in power stations; 

c) Health effects of power station air pollution emissions; 

d) Damage from greenhouse gas emissions; and 

e) Subsidies to the nuclear fuel industry. 

The problems arising in attempting this task as emphasised by van Horen himself (p. 87) were as 

follows: 

a) Morbidity and mortality rates in coal mined encompassed the mining industry as a whole. 

Data for the amounts of coal used by Eskom alone was not available. 

b) No epidemiological studies for dose-response functions were available for South Africa. The 

ones used by van Horen were derived from North America and these were applied to the 

South African situation. 

c) Uncertainty was expressed with regard to the atmospheric modelling approach used by van 

Horen for estimating the health impacts of air pollution. 

d) Uncertainty was also expressed with regard to the impact of anthropogenic greenhouse gas 

emissions in the economic social and environmental sphere. 

e) Very little reliable data was available on the environmental and human health issues so far as 

water consumption in power stations was concerned. 

In short some very important data were not available to draw specific conclusions regarding the 

actual social costs of electricity generation by Eskom. As a consequence, while the presence of 
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negative economic externalities which accompany the electrification of black households in South 

Africa is acknowledged, it is considered appropriate for purposes of this study, not to make any 

attempt to adjust the economic benefits associated with the electrification of black households, 

and qualified here, downwards, but simply to suggest that they are an upper bound value. 

It is important to note also that because of Eskom's excess generating capacity no new power 

stations needed to be built to meet the power requirements of the corporation's black household 

electrification programme. From the electricity generation viewpoint then this programme did 

not necessarily increase the value of the extant negative economic externalities arising from 

power generation in South Africa. 

7.0 CONCLUSIONS 

Because of the low electricity consumption patterns, the theft of and the non-payment for 

electricity, Eskom's electrification programme required the South African taxpayer to cross­

subsidise the programme in the sum of R 4486 million, (1995 randi74
• With the advent of the 

RDP Eskom was required after 1995 to also include the electrification of rural areas in their 

programme. This of course would put an even greater burden on South African taxpayers because 

of the lessened ability-to-pay for electricity by rural dwellers. Although the RDP stated that 

"concessionary finance" would be available for the electrification of poor households in remote 

rural areas if the incidence of non-payment and theft persisted and increasing levels of cross­

subsidisation became necessary the sustainability of Eskom's electrification programme could 

still come under threat. 

The employment creation potential of Eskom's electrification programme as postulated in the 

BEP A report was shown to be incorrect by an order of magnitude. Likewise the informal job 

creation potential of the programme according to Eskom's own estimates were optimistic when 

these estimates were compared to historical reality. The expected cumulative growth in GDP as a 

result of Eskom's electrification programme i.e., 6 per cent in 1995 also seemed to be over 

optimistic and it is suggested that in reality this growth was of the order of one per cent based on 

known historical capital investment in the South African economy arising from Eskom' s 

electrification programme. 

374 Net funding requirement (Table No 9.4) in 1995 rand. 
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Showing that the BEP A study grossly overstated the benefits of Eskom' s electrification 

programme is significant since the potential macro-economic benefits of this programme coupled 

with the political imperative was, it is suggested, the raison d'etre for Eskom undertaking the 

programme in the first place. If the true potential of the programme had been known a more 

carefully planned approach to the programme with greater government involvement would have 

been advisable and possibly sought. 

Whilst Eskom' s electrification programme stimulated the electrical appliance market such 

appliances have a large imported content in the order of 30c in the rand (1995 prices). This 

means that as a direct result of the provision of electricity to black households there would be a 

negative impact on the Current Account of the South African Balance-of-Payments. 

Despite Eskom's programme to electrifY black households in South Africa (their "Electricity for 

All" programme) performing in a more economically subdued way than originally expected, 

South Africa's GDP was positively impacted by the programme as was demonstrated in Table No 

9.23. In addition there was a positive increase in employment levels as a consequence of the 

programme. What was of particular significance, so far as employment creation was concerned, 

was that 87 per cent of all jobs created by Eskom's electrification programme, i.e., 74 296 jobs, 

were created amongst semi- and low-skilled workers the categories of labour most in need of jobs 

in the period 1990 - 1995. 

It is suggested that the results for GDP growth, the balance of payments burden and employment 

creation as a result of Eskom' s programme to electrifY black households in South Africa between 

1990 and 1995, shown in Table No 9.23 above realistically represent the macro-economic impact 

that that programme had on the South African economy. In particular, the results of the closed 1-

o model, which includes the effect of private consumption expenditure, are considered to be the 

most likely historical impact. It is further suggested nevertheless that the figures quoted in Table 

No 9.23 are conservative since they do not take into account slack in the productive capacity of 

the South African economy in this period nor do they take into account the negative economic 

externalities associated with the generation and use of electricity. It is important to mention 

therefore that the historical micro- and macro-economic benefits and disbenefits calculated in this 

chapter must be regarded as estimates only, and rather conservative estimates at that. 
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CHAPTER 10 

CONCLUSIONS 

1.0 INTRODUCTION 

The foregoing six chapters have traced the contemporary history of Eskom' s programmes to 

electrifY white-owned commercial farms and black households in South Africa in the period 

1980-1995. The theme running through these six chapters is encapsulated in the four hypotheses 

postulated in Chapter 1, these being that: 

1) Politics played a crucial role In Eskom's decision to undertake its electrification 

programmes; 

2) The benefits arising from the programme to electrifY black households were in reality much 

smaller than expected; 

3) Large cross-subsidisation was required to sustain both the farm and black household 

electrification programmes; and 

4) Eskom lacked adequate regulatory oversight. 

This concluding chapter considers the following fundamental question: Are the hypotheses 

postulated above correct or not? 

If the first three are proved to be correct then the following questions present themselves for 

consideration: 

1. What are the important issues that will have to be addressed in future energy policy 

formulation in South Africa? And 

2. What actions can be suggested to help ensure that the electrification of black households in 

South Africa is sustainable in the long-term? 

With respect to the fourth hypothesis the following questions have to be addressed: 

1. How was Eskom regulated with respect to the hypotheses underpinning the normative theory 

of public utility regulation discussed in Chapter 2 of this study? And 

2. What suggestions can be made for the future regulation of Eskom and the South African ESI 

with respect to the whole energy sector of the South African economy? 

The first three hypotheses will be considered first, leaving the fourth hypothesis to be treated 

separately thereafter. 
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2.0 THE FIRST THREE HYPOTHESES 

With reference to the first hypothesis this study has shown that statements were made by Eskom's 

managers and commissioners and certain decisions were recorded in Eskom's Management 

Board meetings and expansion plans that showed that politics had a major influence on Eskom's 

decisions to undertake both the electrification of white-owned commercial farms and black 

households in South Africa in the period 1980 - 1995. With regard to Eskom's programme to 

electrify black households it is clear then that the programme was not undertaken with social 

upliftment and social justice in mind. Furthermore, the ANC's actions and statements from 1990 

onwards emphasised the politicisation of the electrification of black households. 

A major telling factor so far as the farm electrification programme was concerned was that even 

in the years when Eskom ran a deficit on the electricity supply account (see Chapter 5) the 

finances for that programme went unchecked. It was eight years into the programme before a 

detailed analysis of its financial impact on Eskom took place. With respect to the black household 

electrification programme, even when it was clear that it required large amounts of cross­

subsidisation, no analysis of its financial impact on Eskom took place; such an investigation only 

took place two years into the programme. Likewise Eskom's 1991 restructuring programme, 

which was initiated to make the task of electrifying black households an easier matter was 

undertaken prior to the programme's financial impact on Eskom being assessed. These actions 

tend to confirm that financial considerations were secondary and subservient to the political 

imperative so far as Eskom's decision to electrify white-owned commercial farms and black 

households in the period 1980 - 1995 was concerned. 

With respect to the second hypothesis the macro-economic benefits arising from Eskom's 

programme to electrify black households between 1990-1995 were shown to be much smaller 

than those confidently assumed by Eskom. In the case of additions to GDP this proved to be 

overstated by over 600 per cent and so far as job creation was concerned this was overstated by 

over 500 per cent, i.e., both variables were overstated by orders of magnitude. Eskom's 

programme to electrify black households also negatively impacted South Africa's balance of 

payments, a fact which had seemingly never been even considered at the inception of the 

programme. 

Turning to the question of the cross-subsidisation necessary to sustain both the electrification of 

white-owned farms and black households i.e., the third hypothesis, it was shown that subsidies 
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were required for both initiatives year-on-year. In the case of the electrification of black 

households these subsidies amounted to the startlingly large sum in 1995 terms of R 4 486 

million in the five years from 1990-1995. 

From the study it is clear then that the three hypotheses have been proved. Prior to addressing the 

questions which arise as a consequence of this proof and which are enumerated in the 

introduction to this chapter, i.e., how these findings could impact future energy policy 

formulation in South Africa it is necessary first to discuss the economic characteristics of 

electricity itself because energy policy formulation should ideally be conditioned by such 

characteristics. 

2.1 The Economic Characteristics of Electricity 

Considering electricity as an economic good it is clear that from the tum of this century 

electricity has become an essential factor of production in almost every country in the world. In 

addition, because of it's importance in the home as an energy source for cooking, heating and 

lighting, electricity has become a significant force in providing social welfare on an individual 

and household level. 375 

Electricity is, however, not a public good in the way that national roads and national defence are. 

This is because people benefit from roads and defence collectively whilst the amount of electricity 

used by each consumer can be measured and charged for on an individual or household level. 

Hence each consumer must pay for the amount of electricity used and failure to do so renders the 

consumer liable to having his supply of electricity cut off. Under these circumstances the 

excludability criterion applies and electricity is clearly a private good. 

Considering the non-rival aspects of electricity supply it is also clear that if one consumer uses 

more electricity than he needs e.g., leaving lights burning during daylight, this has theoretically, 

the effect of reducing the amount of electricity left for others. As a consequence the individual 

who uses the most electricity presumably obtains the greatest satisfaction from the good. Under 

these circumstances electricity must once again be classified as a private good. 

An electricity consumer is of course also a price-taker and a quantity adjuster, hence each 

individual consumer decides what is affordable. Under this criterion electricity is shown once 

more to be a private, rather than a public good. Electricity can then never be a good where the 

375 And more recently for use in providing entertainment via television, radio and hi-fi equipment. 
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consumer becomes a quantity-taker and adjusts price, i.e., his willingness-to-pay. Goods 

exhibiting this characteristic belong to the public variety. 

From what has been said about electricity it can, without doubt, be classed as a private good, 

hence the findings of the de Villiers Commission, which contended that it must be treated as 

such, were founded on sound economic principles. There are nevertheless, elements of what may 

be termed "public goodness" attached to electricity supply. "Public goodness" here means the 

overall socio-economic benefits that accrue to a community from the increasing use of electricity. 

These benefits come about because each person in a community will benefit from the general 

provision of electricity, i.e., access to the good. Even if some members of a community do not use 

one unit of electricity personally they will still benefit from the community's general access to 

electricity. Electricity has then an element of "public goodness" attached to it, which is quite 

different from the benefits derived by individuals from using electricity. Some of the communal 

or collective benefits that accrue from access to electricity, and which have been discussed in this 

study, are as follows: 

a) Street lighting which helps to prevent accidents and crime; 

b) Job creation from small businesses (some in the informal sector) which depend on electricity, 

e.g., welding shops; 

c) Increased educational levels as electronic equipment is introduced into school curriculae, 

furthermore the days are lengthened for study purposes by means of electric lighting; 

d) Health benefits from the ability to refrigerate food and, as described, in the reduction of 

morbidity and mortality rates from chest ailments and burns; and 

e) Preservation of natural resources from the reduced use offuelwood. 

As more and more electricity is used these benefits allow, indeed force, each individual to acquire 

more of the material and social comforts which electricity is able to provide. Increased energy 

use, up to certain limits then, makes living easier, safer and more comfortable. Beyond certain 

limits the depletion of natural resources can be problematic and waste accumulation and pollution 

become detractors from electricity's "public goodness'. 376 Acknowledging the "public goodness" 

of electricity does not of course take away it's private good characteristics. The governing 

considerations in managing its supply should therefore include both its private good 

characteristics and it's "public goodness". This is part of the dilemma presented in the way that 

376 In South Africa electricity generation is almost exclusively reliant on coal and coal is, at least 
within the short to mediwn-tenn, a non-renewable natural resource Furthennore there are 
negative economic externalities attached to electricity generation which may, with increasing 
electricity generation, counter the benefits derived by society from this available energy, see 
Chapter 9. 
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electricity supply was managed in the period covered by this study i.e., 1980 to 1995. From the 

private good viewpoint the supply of electricity should have been governed by sound business 

practices and the market mechanisms. This is precisely what Eskom attempted to do in the 

period, particularly after Dr John Maree took over as chairman of Eskom in 1984. Because of the 

"public goodness" nature of electricity, however, it can be argued that those who could not afford 

to pay for it should have been subsidised, not by Eskom, as they were, but by the government. 

Relying on the facts discussed above it is suggested that decisions concerning national energy 

policy with respect to electrification should never be the prerogative of Eskom but are the 

prerogative of government. 

2.2 Energy Policy 

Turning now to questions on energy policy these are for convenience considered under three 

headings, these being finance, economic efficiency and equity. Each of these issues are of course 

interconnected as will be shown in the discussion below and require sound regulatory practices to 

be put in place with respect to public utility decision-making and management. 

2.2.1 Financial issues 

The first consideration, if Eskom's black household electrification programme is to be sustainable 

in the long-term, is the source of funding required to cross-subsidise the programme, this is of 

prime importance. Taking the arguments developed in the section on the economic characteristics 

of electricity into account, in theory the amount of money required to cross-subsidise Eskom' s 

electrification programme should be provided by the government. If this is not done at least two 

major complicating factors can arise. Firstly rural electrification may be jeopardised, and this is a 

prime requirement of the RDP. Rural electrification would be jeopardised because the costs of 

electrifYing such areas would require even greater amounts of cross-subsidisation than have been 

provided in the past. The costs of connecting rural areas to the national grid are on average at 

least twice the cost of urban connections and also because there would, in all probability, be low 

levels of electricity usage in rural areas. Whether Eskom could continue to cross-subsidise the 

supply of electricity to such areas without ever-increasing tariff levels is then a moot point which 

leads to the second problem. Eskom claim that, South Africa has for many years had a 

competitive advantage in the quality and low cost of its electricity compared with some of its 

competitors in the markets for export goods. This fact is time and again mentioned in Eskom's 

Annual Reports. If the tariff levels to industrial enterprises. were increased to cross-subsidise a 

rural electrification programme then these enterprises may lose their competitive advantage of 

cheap electricity. It is suggested therefore. that because the subsidies required to sustain Eskom's 
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electrification programme embrace social equity and national development they should be a 

prerogative of government. A difficulty does present itself with this, however. If the subsidies 

required to keep an electrification programme going were obtained from the fiscus then the 

programme would, in all probability be curtailed in magnitude because it would have to compete 

for funding with other development needs. In spite of this it can be argued that whilst Eskom 

should indeed be a player in national economic and social development, it cannot be responsible 

alone for the electrification portion of such development, and this seems to have been the case in 

the period 1990 to 1995. 

The second consideration also concerns the cross-subsidisation of Eskom' s electrification 

programme. This issue raises questions on how these cross-subsidies should be distributed if the 

government is to take responsibility for them. This is an extremely complicated issue because of 

the fragmentation of the electricity supply industry in South Africa. As described already this 

topic was the subject of much debate in the period from 1993 onwards. It will be recalled that 

there were some 400 separate electricity supply entities in South Africa in 1995. It was also 

pointed out that, because of the inability of many of these supply entities to electrify black 

households Eskom gradually began to augment its consumer base by taking over their electricity 

supply rights. There remain, however, many individual electricity suppliers. Parcelling out funds 

to each of the remaining electricity supply entities for electrifying black households on an 

equitable basis would be a monumental task. The fragmentation of the South African ESI is 

therefore a critical problem that could jeopardise an efficient electrification programme and this 

fact alone presents a strong case for the establishment of only a limited number of large electricity 

supply entities in South Africa which are adequately regulated. Such a situation would make it 

easier for cross-subsidisation funds to be distributed by government. 

A third consideration, concerns the question of electricity tariffs themselves. It was shown that 

electricity tariffs varied between newly electrified black townships and adjacent white townships. 

From a business viewpoint such tariff differentials made good economic and financial sense and 

can readily be understood. These different tariffs did, however, exist because of Apartheid 

policies. They came about because of the propensity of Eskom to electrify white areas of South 

Africa that could afford to pay for the service whilst ignoring black townships and rural areas that 

could not, and which were anyway inhabited, according to the tenets of Grand Apartheid, by 

"sojourners" who were soon to return to their homelands. Furthermore, in the more afiluent white 

areas the electricity load factors were better than those in black townships, that were electrified in 

the period 1990 to 1995. The costs of the reticulation systems in white areas had also usually 

been long paid for which would bring the marginal cost of electricity supply to these areas well 

below the cost of supplying electricity to more recently electrified black townships. Financing 
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electricity supply to black townships was also a more difficult proposition than financing 

electricity supply to white townships since connections to white townships were invariably paid 

for by householders themselves, whereas in black townships connections were financed by the 

supply entity and costs were recovered by way of the electricity tariff. This situation made the 

tariffs in black townships higher than those in adjacent white townships and presented equity 

problems (this topic will be discussed in more detail presently). This was the situation that 

obtained with Eskom's "Electricity for All" programme, and which also contributed, to unrest in 

Greater Soweto and to the problem of non-payment. Selecting tariff levels then that could ensure 

good service provision and payment for services is related to the cross-subsidisation issue. 

Formulating tariff structures, particularly for newly connected black households it can be argued, 

is therefore the prerogative of government's energy policy, and not the prerogative of Eskom. 

The structuring of such tariffs, if they are to produce the benefits mentioned above, should ideally 

be done in conjunction with a competent regulatory agency. 

A fourth consideration is the raising of funding by municipalities for electrification purposes. 

Historically the limited financial capacity of many municipalities curtailed Eskom's ability to 

help them gain access to electricity prior to the "Electricity for All" initiative and cross­

subsidisation was introduced by Eskom. The introduction of the Electrification Participation 

Note, which was intended to be an annual issue by Eskom, was to enable the burden of financing 

a programme to electrify black households to be shared by contributors. Eskom was the only 

entity in the ESI, however, which could possibly issue such a note and which had access to 

considerable amounts of local and international finance. Municipalities, that needed money to 

upgrade and maintain electricity distribution networks, were, between 1990 and 1995, almost in 

every case operating on small margins near bankruptcy, (Morgan, 1993). This means that if 

South Africa is to be electrified on a grand scale government will have to become involved in the 

raising of finance attendant on the electrification programme particularly with respect to 

municipalities. 

A fifth consideration concerns the positive economic externalities attached to an electrification 

programme. These being, inter-alia, reduced mortality and morbidity rates as a consequence of 

widespread access to electricity, the control of natural resource depletion, particularly with regard 

to fuelwood usage, and the accompanying environmentally sustainable benefits. The issue of 

externalities therefore presents a case for government funding for a nation-wide electrification 

programme that Eskom is funding at present by means of cross-subsidisation. 

A sixth consideration involves the ability of consumers to pay for electricity provision. With 

respect to this issue the magnitude of the socio-economic benefits arising from an electrification 
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programme depends to a great measure not only on the consumer's ability-to-pay for an 

electricity supply per se but the purchase of electrical appliances as well. A key piece of energy 

policy research that is required then in South Africa for the formulation of a sound electrification 

policy is the affordability criterion of different strata of society with respect to the purchase of 

electricity and electrical appliances. 377 

A seventh consideration concerns the multiplicity of energy use by newly connected electricity 

users in South Mrica. In this case, and as was shown in this study, many different energy carriers 

are in use, for example coal, fuelwood and paraffin. An energy policy should therefore ideally 

examine all energy carriers and determine how the extended use of one, for example electricity, 

would impact the financial viability of providing others in common domestic use. This situation 

impacts on how Eskom and the South African ESI should be regulated; this question will be 

discussed again presently. 

An eighth consideration concerns electricity supply rights in areas under the jurisdiction of 

municipal authorities. This is a particularly controversial issue in South Mrica that will have to 

take cognisance of the role played by revenue from electricity sales in municipal budgets in 

supplying other essential services. This issue is likewise important with respect to the regulation 

of Eskom and the South African ESI. 

2.2.2 Economic efficiency 

A controversial issue is that of the efficient use of scarce economic resources, by Eskom's 

electrification programmes from 1980 onwards. It will be recalled (see Chapter 2) that ensuring 

the efficient use of scarce resources is one of the prime tasks of public utility regulation. There are 

insufficient historical data to comment definitively on the cost -benefit ratios of the different 

aspects of the programmes, however. Nevertheless, some comments can be offered concerning 

economic efficiency and the results obtained from the study in general terms. This section 

377 South Africa's income distribution was, during the period of this study, one of the most unequal in 
the world. ill the 1970's a Gini coefficient of 0,66 obtained, (Wilson and Ramaphele 1987). What 
was particularly ominous, however, was the fact that in 1990/91, at the start of Eskom's 
programme to electrify black households on a national scale the Gini coefficient was in fact higher 
at 0,68, (Whiteford in the Weekly Mail and Guardian, 18-24 May, 1994). It is suggested that 
energy policy should therefore make provision for people who simply cannot afford a basic supply 
of electricity just as water policy in South Africa is addressing the needs of people who cannot 
afford to pay for a subsistence supply of potable water. The reason for making such a provision is 
based upon the fact that both the positive and negative externalities attached to the provision of 
services like water and electricity affect the nation as a whole. 
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concentrates on Eskom's electrification programme in the period 1990 to 1995 only because this 

is the ongoing electrification initiative in South Africa. 

Firstly, it was seen that the expected macro- and socio-economic results ofEskom's electrification 

programme, so far as job creation and growth in South Africa's GDP, fell short of Eskom's 

expectations, in fact by orders of magnitude. The question of employment creation is a 

particularly important issue in South Africa. Secondly, the effect of the electrification programme 

on micro-industry development was also very disappointing so far as the historical evidence is 

concerned; Eskom's forecasted growth in micro-industries was optimistic and this too fell short 

of the Corporation's expectations. The magnitude of the subsidies spent on Eskom' s 

electrification programme therefore raises two important questions 1) whether such sums of 

money can be justified in the national context so far as the economic efficiency of scarce 

resources usage is concerned? and 2) whether that investment placed in other economic sectors of 

the South Africa economy would yield higher returns than money invested in electrification 

projects? This second question is especially relevant when all kinds of services provision are 

required in South Africa, e.g., health, education, the provision of water and housing.378 Because 

of the lack of historical data the question cannot be answered. It does, however, highlight an 

omission in the planning of the programme to electrifY black households in South Africa. Ideally, 

the costs and benefits of electrification projects should be compared, not only with each other, but 

with the provision of other services as well prior to the decision to proceed if the efficient 

allocation of South Africa's scarce resources such as capital and labour is to be assured. From the 

research carried out for this study seemingly this was never done. Whilst it can be argued that it 

was not Eskom' s prerogative to carry out such analyses, it can also be argued that, as a parastatal 

using public money, Eskom should have. These counter arguments aside what is clear is that for 

the efficient use of scarce capital in all its forms an electrification programme should be part of a 

strategy for efficient services provision which should form part of a national energy policy 

embodying sound regulation principles as discussed in Chapter 2. 

The history of the electricity supply industry covered in this study throws up another problem of 

scarce resource usage and economic efficiency that deserves mention, although it is only 

indirectly connected with Eskom electrification programme. During the 1980' s Eskom was 

responsible for the largest portion of South Africa's foreign debt, this amounting to some 15 per 

cent of the total. This debt was the result of Eskom's massive generation expansion plan already 

described in Chapter 3 and which contributed to making the Corporation's electrification 

programme financially viable to poor consumers. The repayment of this debt clearly had the 

378 It can be argued that the provision of fresh clean water is of the greatest priority for without it life 
ceases to exist, which is not the case with respect to electricity provision. 
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effect of curtailing socio-economic growth in South Africa. It can be argued therefore that in a 

sense this expansion programme was an inefficient usage of scarce capital resources. This was 

because in the event not all the electricity generated in the power stations built with the money 

borrowed was needed in the forecasted period. The results were the mothballing of older stations 

and excess generation capacity. These illustrations also emphasise that the electricity supply 

industry cannot act as an isolated entity if the efficient use of scarce resources is to be 

contemplated but must form part of a national energy policy, again embodying sound regulation. 

2.2.3 Equity 

In the section on Financial Issues above certain questions on Eskom's electricity tariffs for black 

households and cross-subsidisation were discussed. This section enlarges on the debate by 

considering the equity implications of these tariffs and the cross-subsidisation of small electricity 

consumers. Again, these are important issues with respect to the regulation of public utilities. 

The tariff level for consumers in Eskom' s electrification programme was set to break even at an 

electricity usage of 355 kWh/month and there was only a nominal connection fee of R30 charged, 

(McAdam, 1989, p.3). The tariff was the result of Eskom's "Vision for the Future, electricity 

being made available to all people in South Africa at a price they could afford", (McAdam, 1989, 

p.4). In reality, as was shown, the monthly consumption of electricity by black households did not 

reach 355 kWh/month but varied between 83 kWh/month and 138 kWh/month over a five year 

period, see Chapter 8. The original tariff was the result of limited information, uncertainty with 

respect to consumption and risk taking on Eskom' s part. In effect the tariff was a manipulated 

tariff to make Eskom's electrification programme financially viable to the poorer sections of the 

community and depended on Eskom's excess generating capacity which in any event would only 

be available for a certain period of time, i.e., until there was sufficient demand made upon it, 

whereupon the tariff would be thrown into jeopardy. This tariff gave rise to an equity problem 

because of its redistribution implications. The redistribution of income via the manipulation of 

electricity tariffs as was the case in Eskom' s electrification programme involved the use of a set 

of hidden indirect taxes on larger electricity consumers who provided the revenue to allow the 

cross-subsidisation to take place. 379 These taxes were clearly not under the same scrutiny or 

assessed against the same criteria as other taxes, and it can be argued that they represented an 

inequitable situation for large consumers. It is suggested that a system of income transfers and 

taxes which are explicit and which are subject to economic debate would have been a more 

equitable way to proceed with funding the shortfall in the returns from the electricity tariffs for 

black households. 

379 This of course was really no different from the situation with respect to the electrification of 
white-owned commercial fanns between 1980 and 1990, see Chapter 4. 
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Compared with policies which treat poverty at its root cause by providing such income transfers, 

income redistribution policies based upon manipulated electricity tariffs suffer from the 

disadvantage that they are non-selective and therefore it is difficult to increase the real income of 

the target group since consumers who are wealthier than others will also benefit. The real 

problem with manipulating electricity tariffs for black household is that the underlying cause of 

poverty will remain unattended. It is therefore suggested that the problem would be better dealt 

with via social security policies and by equating electricity tariffs to levels where economic 

efficiency is achieved so that scarce resources can be efficiently allocated. Tariffs structured along 

efficiency criteria would require marginal cost pricing structures as per those governing the 

theory of public utility regulation (as discussed in Chapter 2), and not manipulated tariffs. 

Apart from the inequity associated with manipulated electricity tariffs for the poor such tariffs are 

still contentious. According to Turvey and Anderson, (1977, p.19) there seems to be nothing 

unfair in tariffs that do not cover a utilities accounting costs so far as the poor is concerned. It is 

suggested, however, that such tariffs can only be defended where the more appealing methods of 

redistribution through fiscal policy approaches are not administratively possible. This does not 

seem to be an impediment in South Africa. What does seem to be the case with Eskom's tariffs 

for electricity supplied to black households is their political acceptability rather than their 

inequitable nature with respect to large electricity consumers. 

The electrification of black households in South Africa was intended to serve both economic and 

social aims. This ideal also presents an equity problem, however, with respect to who benefited 

from the provision of power. In Eskom's 1990 - 1995 black household electrification programme 

the Corporation had to make difficult choices regarding which area to electrify. Eskom's 

programme took the most sensible course considering the financial burden of the programme. 

Households in urban and peri-urban areas were chosen to be electrified first. The perceived 

ability-to-pay was also an important criterion in the decision making process.380 The decision to 

electrify urban households mitigated against rural dwellers, however, and they were not provided 

for and equity was not well served so far as they were concerned. This raises the important 

question of whether or not Eskom has the right to make decisions concerning who should, and 

who should not, be provided with power. The question is particularly relevant so far as the 

electrification of schools and clinics is concerned. The pragmatic answer to this question is that it 

is better for government to make such decisions since they are, or should be, the custodians of any 

national energy policy especially one that has to address the problems associated with social 

380 Seemingly both the willingness-to-pay and the ability-to-pay was, however, badly overestimated. 



319 

upliftment and that these decisions should ideally be overseen by an efficient public utility 

regulator. 

3.0 THE FOURTH HYPOTHESIS 

Chapter 2 of this study discussed the fundamentals of public utility regulation and the rules 

underpinning such regulation which take into account, inter alia, the efficient use of scarce 

resources, equity considerations and pricing policies which allow the goals of regulation to be 

achieved. Eskom' s governance should ideally have ensured that these goals played an important 

role in the Corporation's decision-making process. The remaining chapters of this study have 

shown, however, that Eskom's decision making was predicated on political imperatives and the 

rules of public utility regulation were largely subservient to these requirements. This conclusion 

alone suggests that the fourth hypothesis postulated in Chapter 1 of this study that Eskom lacked 

adequate regulatory oversight is proved. To add weight to this conclusion it is appropriate to now 

examine the mechanisms which were in place to regulate Eskom since its establishment to see if 

they constituted a sufficient platform for the adequate regulation of the Corporation. 

It was established in Chapter 2 that certain types of industry have historically been the subject of 

regulation. Electric utilities are one such industry. The history of electricity supply regulation in 

South Africa goes back to the Victoria Falls Power Company which operated as a monopoly 

under the Transvaal Power Act of 1910381
, see Chapter 3. 

With the establishment of Eskom the Transvaal Power Act was superseded by the Electricity Act 

of 1922. This act regulated Eskom and was concerned with the provision of the supply of 

abundant reliable cheap electricity for the mining industry, the railways and white-controlled 

municipalities. 

Under this act Eskom was to operate at neither a profit nor a loss; this rule was to remain in force 

until 1985 when a new operating philosophy was established for Eskom as a result of the de 

Villiers Commission of Inquiry into Electricity Supply in South Africa. Clearly under such a 

firm financial constraint, with no mention of marginal costing being made in the act, tariffs 

which reflected the normative preferred pricing regime for public utilities, i.e., marginal cost 

381 lbis act regulated the prices that the Victoria Falls Power Company could charge for electricity 
and depended on a controlled rebate system the size of which depended on the company's annual 
surplus profits, these profits being the balance of the revenue remaining after all expenses and 
certain agreed capital charges had been met. 
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pricing, would occur rather by accident than by design. Under this pricing rule it is doubtful then 

that the most efficient allocation of resources resulted. Furthermore the pricing of electricity was 

left entirely to Eskom' s managers as opposed to some independent agency that could have 

protected consumers from price abuses that could have arisen. Price regulation was therefore 

lacking under the Electricity Act of 1922. 

Eskom did, however, live up to its mandate to provide abundant power for South Africa. This 

service was in practice, however, limited to the delivery of power to white power blocs under the 

prevailing apartheid socio-economic system. Hence one of the most important characteristics of a 

pubic utility, and one always borne in mind in setting up regulatory norms (i.e., service provision 

to the entire community, social justice and equity) was also lacking under the regulatory measures 

provided by the Electricity Act of 1922 

Effectively then the state had created an enterprise in Eskom without central regulation in two 

key aspects of the service an economy could expect from an electric utility. What was a large 

problem, however, was the fact that this situation applied to the South African ESI in its entirety. 

The Electricity Act of 1922 did, however, leave the door open for private enterprise to supply 

electricity in South Africa. With Eskom's take-over of the Victoria Falls Power Company (see 

Chapter 3), however, Eskom became to all intents and purposes the monopoly supplier of 

electricity in South Africa, a situation under which diligent regulation is required. The 

Electricity Act of 1922 was not amended to allow more strict regulation of Eskom than that in 

force when the Victoria Falls Power Company also supplied power to South Africa and the act 

was, as shown, already weak in two key areas of public utility regulation. 

The Electricity Act of 1922 then created what can only be described as a rudimentary regulation 

system for Eskom and the South African ESI. The normative rules of public utility regulation are 

clear: where a monopolist supplier exists diligent and detailed regulatory oversight is necessary 

to protect consumers from monopolistic abuses and to ensure that the public accrues benefits that 

may arise from monopolistic supply such as decreasing costs (see Chapter 2). These rules do not 

seem to have been in force so far as Eskom was concerned under the electricity Act of 1922. 

The separate Electricity Control board that was established to resolve disputes between electricity 

suppliers and consumers was also rendered ineffectual by the Electricity Act of 1922 itself. This 

was because the act exempted many entities e.g., white municipalities from requiring a licence to 

supply electricity. As has been shown the ESI in South Africa became highly fragmented as a 

consequence, making the task of regulating it very difficult indeed, and effectively diluting the 

regulatory force that may have been brought to bear on Eskom and the ESI by the Electricity 
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Control Board. Furthermore, the Electricity Control Board had almost no power to regulate the 

tariffs charged for electricity by the various entities in the supply market. Both the Electricity 

Control Board and the 1922 Electricity Act were ineffective then with respect to regulating 

electricity pricing in South Africa; (Armstrong, Cowan and Vickers 1994, p. 13) and (Laffont 

and Tirole, 1992,p.19) emphasise the importance of controlling prices set for the provision of 

monopoly services in regulation theory. 

The prevailing regulatory system applicable Eskom and the South African ESI up to the de 

Villiers Commission of Inquiry in 1984 rather negated certain normative theories of public utility 

regulation, such as the Equity-Stability Theory and the Public Interest Theory, that have been 

developed to protect electricity consumers, see Chapter 2. Public outcry after 1980 against 

Eskom's tariffing policy and accusations that Eskom was a law unto itself, as reported in the 

press, seems to bear this out. 

The other regulatory presence governing Eskom's activities was the Minister in charge of the 

Corporation. His power to control Eskom was also very limited, however. Eskom was, for 

example, only required to report to him annually: he was, moreover, only empowered to react to 

Eskom's generation expansion plans and tariff structures, he had no power to set these tariffs or 

to influence Eskom's planning. 

A further complicating factor in regulating Eskom was that each of the Corporation's 

undertakings set their own tariffs and were responsible for their own financial wellbeing. 

Electricity tariffs were therefore different in various parts of South Africa making the Electricity 

Control Board's task and the Minister's ability to regulate Eskom very difficult, particularly with 

respect to commenting on how efficient and equitable such tariffs really were from the point of 

view of allocating scarce resources and improving social welfare, key ingredients in the 

regulation of a public utility (see Chapter 2). 

As described in Chapter 4 of this study, in the 1980's the state took a keener interest in the 

regulation of Eskom following the recommendations put forward by the de Villiers Commission. 

The ensuing rules under which Eskom was to be governed were, however, not geared to regulate 

Eskom along lines established to control the actions of a public utility, but rather to make the 

Corporation a more attractive target for privatisation. It is arguable whether the interests of 

individual electricity consumers were given due consideration in the formulation of Eskom's new 

operating procedure. 
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With respect to tariffing policies during this period, i.e., post the de Villiers Commission, 

operating under a more "business-like" approach to its consumers Eskom introduced a social 

compact into its pricing process. This essentially amounted to no more than a voluntary price cap 

which mayor may not have been based on marginal cost principles. The regulation of Eskom 

after the de Villiers Commission was also still concerned with the apartheid status quo and 

Eskom's social compact did little to alleviate the plight of the sixty per cent of the South African 

population that did not have electricity, again demonstrating a violation of the normative 

regulatory rules with respect to public utilities and the provision of services to the community as a 

whole. 

Eskom's behaviour in the period covered by this study can to some extent be explained by a 

poorly regulated control of the Corporation's budget maximisation policy, hence Eskom's 

massive generation expansion plan from the early 1970s and their subsequent excess generation 

capacity due to this overbuilding. The Averch-Iohnson effect (see Chapter 2) is in evidence here 

where growth would constitute a measure of success as seen in the eyes of the Corporation's 

managemene82
, and serves to show how powerful and autonomous they really were. 

In conclusion it has been shown that since Eskom's establishment the Corporation's managers 

endeavoured to hold those charged with governing them at arm's length. Van der Bijl himself 

started this trend, and it continued. In Eskom's 1943 Annual Report for example the Corporation 

describes itself as operating outside political controe83
. The fragmentation of the ESI also made 

the task of regulating Eskom more difficult and the Electricity Control Board and the Electricity 

Council which came after (following the restructuring of Eskom after the de Villiers 

Commission) had in effect limited powers to regulate Eskom. A particularly important situation 

that curtailed the ability of these bodies in regulating Eskom was that their members were drawn 

from diverse backgrounds and many of them had little detailed knowledge of governance as 

applied to an electric utility. They were furthermore usually political appointments. As a 

consequence their knowledge of power generation was, with few exceptions, inferior to that 

possessed by Eskom's managers, a situation that the literature on public utility regulation terms 

adverse selection (see Chapter 2). In addition these bodies met only once a month; they were 

then under a distinct disadvantage when it came to regulating Eskom and Eskom' s managers 

were the real force in Eskom's decision-making process. 

382 Although he does not identifY the Averch-Johnson effect by name, Christie, in his history of 
Eskom, alludes to this phenomenon. 

383 Although this has been shown to be a false statement in itself, the sentiment expressed is 
important with respect to how Eskom's managers viewed regulation and their own autonomy. 
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It is suggested therefore that the hypothesis that Eskom lacked adequate regulatory oversight has 

been proven. Weight is added to this assertion by the fact that Eskom has been described as a law 

unto itself in the press and even members of the NELF Working Group on the Restructuring and 

Regulation of the South African ESI arrived at a similar conclusion. It was this lack of 

regulatory oversight that allowed Eskom to become so autonomous and enabled the Corporation 

to always consider its own wellbeing in its decision-making process, when dealing with political 

imperatives such as the electrification of white-owned commercial farms and black households in 

South Africa as described in this study. 

4.0 THE WAY FORWARD 

One of the realities of Eskom's electrification programme and a basic element of this study was 

the qualitative and quantitative assessment of the changing form of newly connected electricity 

consumers' common life-styles and the macro-economic impact electrification had on the South 

African economy. Such changes force government and electricity suppliers alike to re-examine 

how electricity supply in South Africa should be managed and regulated in future. This re­

examination results not in a single conclusion but in several. In addition to the suggestions made 

above for dealing with the different aspects of energy policy four all-embracing suggestions for 

the way forward with respect to the electrification of black households and the regulation of 

Eskom are made below. These suggestions could equally be considered by any developing country 

about to embark on an electrification programme. The suggestions are as follows: 

1. A cohesive energy policy should be formulated for the future electrification of black 

households in South Africa. That the government should initiate such a policy is inherent 

from the "public goodness" characteristics of electricity presented in section 2.1 above and 

the arguments presented in section 2.2 above on energy policy. A cohesive energy policy 

would have to deal, inter alia with 1) Cross-subsidisation, 2) Electricity tariffs, 3) Funding 

for municipalities, 4) The fragmentation of the South African ESI, 5) Economic externalities. 

6) Affordability criteria, 7) Multiplicity of energy carriers, 8) Electricity supply rights and 9) 

The regulation of the energy sector of the South African economy. With respect to cross­

subsidisation it is important to note that whilst the government has made the electrification 

of black households a priority in its RDP programme up to the present time the electrification 

portion of the RDP has been successful only because of Eskom's ability to cross-subsidise it. 

2. The writing off of outstanding service debts, including those for electricity should be 

considered; this may help overcome two constraints to economic advancement in South 
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Africa; i.e., low economic growth and the skewed income distribution which limits 

opportunities for the poor sections of the community. With respect to the redistribution of 

wealth the benefits of writing off outstanding service debts are twofold. Firstly, debtors 

immediately accrue increased disposable income. Secondly, fiscal savings will also accrue as 

a consequence of the removal of the administrative burden of dealing with such debts. 

3. The question of the privatisation of Eskom, which was actively pursued in the period 1980 to 

1990, could also be re-examined. After all electricity has been shown to be a private good 

and Eskom may well operate in a more efficient manner as a private utility. Redistributing 

these industrial assets could be achieved by share issues to the public or by way of funds from 

the actual sale itself being used to enhance the programme to electrify black households. A 

problem that presents itself with privatisation is that a private utility may not willingly 

undertake non-profitable initiatives like the electrification of black households. It is 

important therefore that the money from a sale of the utility be used for this purpose. 

Subsidies for the continuation of the electrification programme would have to come from the 

fiscus. Government funding does, however, have distinct advantages so far as electrification 

is concerned. It can for example help the development plans of a utility to expand their 

services into unprofitable areas. This is the situation in India under the administration of the 

Rural Electrification Corporation. Furthermore, the system has the advantage that it 

encourages co-operation and co-ordination in policy formulation including the exchange of 

experience from one area to another and dialogue between government and service providers. 

4. With respect to the regulation of Eskom and the way ahead it is suggested that a single 

authority be set up to regulate public utilities in South Africa i.e., water, transport and 

telecommunications and, of course, Eskom. The advantages of this would be many, perhaps 

the most important being that the problem attached to "industry capture" (as outlined in 

Chapter 2) may be obviated. A single regulatory authority would also allow the sharing of 

expertise across boundaries thus enabling an experienced core of regulators to be developed 

in South Africa. Such an entity would make the efficient allocation of scarce resources via 

appropriate tariff structure design and addressing questions of equity with respect to services 

delivery an easier task to manage and aid in the delivery of a superior service to the general 

public and South African industry. 
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5.0 CONCLUDING NOTE 

In spite of the fact that the economic benefits initially estimated for Eskom's electrification 

programme were, as shown in this study, to be grossly inflated the electrification of black urban 

and rural areas of South Africa do lead to significant macro, micro and socio-economic benefits. 

These have to some extent been quantified in this study at least as far as the available historical 

data allows. These benefits will, however, be lagged. They will grow in magnitude as more 

electricity and appliances are bought over time and as black incomes increase to levels 

approaching those of whites in this country. The lagged time period has been shown to take at 

least five years before a reasonable level of electricity usage and electricity appliance ownership is 

achieved by black households. This means that each "electrification" consumer will, in all 

probability, require financial help for many years after the initial electricity connection has been 

made. 

Despite this an important connection can be discerned between the electrification of black 

households and the manufacturing and building sectors of the economy. Economic activity in 

these sectors is enhanced by the increased sales of electric appliances and the construction work 

required for infrastructural development that accompanies an electrification programme. 

Furthermore, growth in the national economy results from the indirect and induced effects of this 

activity within many, if not all, sectors of the economy via the multiplier effects which were 

estimated in Chapter 9. Eskom's electrification programme between 1990 and 1995 not only 

contributed to the social upliftment of the poorer elements of South African society then, but 

made a contribution to the country's GDP growth and much needed job creation as well. Just as 

electricity enabled the mining and manufacturing sectors to expand from the tum of the 20th 

Century, the programme to electrifY black households in South Africa today is contributing to 

growth in the manufacturing, building, civil engineering and other sectors of the economy. 

6.0 POSTSCRIPT 

In December 1998 a White Paper on the Energy Policy of the Republic of South Africa, prepared 

by the Department of Mineral and Energy Affairs was published. Part 3, (pp. 39-56) dealt with 

Electricity Supply. What can be discerned from the White Paper is that solutions are still required 

for the following critically important problem areas: 1) The Restructuring of the ESI, 2) The 

development of an electrification funding policy, 3) The development of a national electrification 

planning strategy within a cohesive energy policy framework, 4) Investigations into competition 
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within the ESI and, 5) The provision of a clearer legislative mandate and policy framework for 

the NER. 

What is of concern here is that this study has shown that these issues had been largely identified 

as early as 1993 with the founding ofthe NELF. It can therefore be concluded that slow progress 

is being made in dealing with the problems of electricity supply in South Africa and this could 

jeopardise the sustainability of the electrification of black households throughout the country. 

With respect to the crucial restructuring of the ESI the White Paper states that "the distribution 

sector of the industry is highly fragmented with more than 400 distributors, resulting in low 

efficiencies, high costs, wide disparities in tariffs, and financial viability problems in many 

distributors", (p.3a). This was precisely the position identified by the NELF in 1994. If any way 

out of this impasse is to be found it has to entail a transformation of the South Mrican ESI from 

fragmentation to integration. It is suggested that such a transformation is required in any event if 

the ESI is to be adequately regulated with the public good in mind. 

With respect to the formulation of a cohesive energy policy for the electrification of black 

households, the nearest the White Paper got was the statement that "government intends to 

address these problems by developing a detailed strategy", (p.46). The strategy cited concerning 

the provision of off-grid technologies such as photovoltaics and others, with respect to costly rural 

electrification as opposed to urban electrification. It is suggested that this approach may fall short 

of the mark. This is because of the diverse policy issues arising from problems attached to 

electrification progranunes, some of which have been raised in this study, and commented upon 

in this chapter. A cohesive energy policy involving all these issues should therefore be developed 

if the efficient use of South Mrica' s scarce resources is to be achieved and social upliftment 

amongst previously disadvantaged groups by means of an electrification programme is to occur. 

That government initiates such a policy is crucial since any attempt to redistribute economic 

opportunity in South Africa by means of an electrification programme cannot be left to Eskom 

alone, no matter how well-intentioned their efforts are, or have been, in the past. 

This problem has now been recognised however. From late 1999 future electrification 

programmes are going to be jointly planned and managed by Eskom, the NER and the 

Department of Mineral and Energy Affairs, by means of a National Electrification Co-ordinating 

Committee, reported in Business Day (lOth October 1999) and Eskom News (an internal Eskom 

newsletter) (November 1999). This being the major change that has occurred in the management 

of the electrification of black households in South Mrica since 1995. Eskom will, however, still 
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have to contribute R 300 million/year towards electrification so the question of cross­

subsidisation of the programme remains. 384 

Not withstanding this latest development from the issues raised in the December 1998 White 

Paper on energy policy in South Africa and the problems attached to the regulation of Eskom and 

the ESI it is suggested that the financial, economic efficiency and equity problems associated with 

the electrification of black households in South Africa identified in this chapter still obtain and 

have to be solved and the way forward for the electrification of black households and the 

regulation of Eskom proposed here still has currency as the new millennium commences. 

384 Telephonic interview with Mr 1. van Gass 5th December 1999. With respect to the fmancial 
viability problems attached to the electrification of black households mentioned in the 1998 
energy White Paper Mr van Gass stated that these arose from costs of connecting rural consumers 
to the national grid and the low electricity demand of these newly connected consumers. This does 
explain the reference to off-grid technologies in the White Paper and confirms statements 
regarding the high costs of rural connections and low electricity demand made in this study. 
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1.0 HISTORICAL BACKGROUND 

Input-output (1-0) analysis was developed by the late Professor Wassily Leontiefin the 1930s. In 

1973 he received the Nobel Prize in Economic Science for this work. The fundamental purpose of 

1-0 analysis is to capture the interdependence of industries in an economy; economic 

interdependence then lies at the heart of 1-0 modelling. This concept will be expanded upon 

below. 

The first attempt at formulating an inter-industry model was undertaken much earlier, however, by 

Francois Quesnay in France in 1758. As a result of this work Quesnay published his "Tableau 

Economic". This table describes how expenditures can be traced through an economy in an 

orderly fashion. Quesnay used as an example the expenditure pathway of a sum of money 

received as rent by a landowner; the landowner spending half the sum on different agricultural 

products and half on the products of artisans. Farmers in turn bought industrial products and 

artisans bought food and raw materials. 

Although Quesnay's work was not well received in his lifetime, in fact it was suggested that "it be 

reduced to an embarrassed footnote" (Gray, 1931),1-0 analysis is today "one of the most widely 

applied methods in economics" (Miller and Blair, 1985, p. 1). 

2.0 ECONOMIC INTERDEPENDENCE 

A change in the final demand for the output of a particular sector of an economy affects the entire 

economy because of the interdependence of the sectors that make up that economy; Such a change 

not only has a direct influence on the output of the relevant sector then, but it impacts most (if not 

all) other sectors of the economy as well. This change in final demand therefore causes a ripple 

effect throughout the entire economy. One of the main objectives of 1-0 analysis is to study this 

ripple effect by determining the direct as well as the indirect and induced effects of a change in the 

final demand for a sector's output on the whole economy. 

The direct effect can be defined as the value of the inputs purchased by the relevant industry from 

all the other industries (including itself) in order to produce an output of Rl and can be represented 

by the so-called technical coefficients of an 1-0 table. Unfortunately these technical coefficients 

cannot be directly applied to represent higher order effects (the ripple effect) arising from the 

change in final demand because they only explain the direct or first-order effects. Other 

coefficients, referred to as the interdependent coefficients, have to be calculated to study second­

or higher- order effects (or the so-called indirect and induced effects). 
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3.0 MULTIPLIER ANALYSIS 

Economists have long been interested in measuring the total impact of changes in final demand 

(the ripple effect) on, for example, income and production. One of the more practical technical 

analytic techniques for doing this is by multiplier analysis, an approach developed by JM Keynes 

from the initial research done by RS Kahn. The Keynesian income and employment multipliers 

are, however, highly aggregated. Consequently the possibilities of applying these multipliers for 

analytic and policy purposes are limited. The 1-0 system, however, offers a method that can be 

used to disaggregate these global multipliers and improve the identification of the causal factors, 

which underpin the increased economic activity resulting from any autonomous change in final 

demand. The principal factors that determine the 1-0 multipliers are the industrial structure 

(technical coefficients) and the final demand structure of an economy. 

4.0 MULTIPLIERS 

1-0 multipliers can measure the ripple effect of an exogenous variable on an economy. This 

measurement can be refined if the indirect and the induced impacts as well as the direct effects are 

taken into account. Measurement of the multiplier effect can be done in terms of GDP, 

employment creation, and many other macro-economic variables. 

5.0 INPUT-OUTPUT MODELS 

There are two basic 1-0 models, these being the open model and the closed model. 

5.1 The Open Model 

An open model is defined as an 1-0 model that includes only the producing sectors of an economy. 

This means that only the interindustry ratios are used in the computation of the interdependent 

coefficients. In an open model a change in the income of households, for example, will have no 

effect on expenditure on private consumer goods and services. An open model multiplier cannot 

then give a complete picture of the economic impact (the ripple effect) occasioned by a change in 

final demand. 
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5.2 The Closed Model 

A closed model includes the effect of the indirect behaviour of households. The output row in an 

1-0 table defining households in the closed model shows the income derived by households from 

each sector in the form of wages, salaries and investment income. The input column representing 

households shows the purchases made by households from other sectors. Where the household 

column and the household row meet this figure shows the sales by households to each other (for 

example the services of domestic servants). Simply put the closed 1-0 model includes households 

in the intersectoral flow matrix for the whole economy giving a more complete picture of the 

ripple effect than does an open model. 

6.0 INPUT-OUTPUT MODELLING 

6.1 The Rationale 

The rationale behind 1-0 modelling is that many economic problems cannot be solved by the mere 

manipulation of macro-economic aggregates. Such problems require the quantitative detail of the 

interdependence of the various sectors of the economy to be exposed and submitted to the 

economic problems under consideration. 1-0 modelling allows this to be done. 

6.2 Characteristics of Input-Output Modelling 

The distinctive characteristics of the 1-0 approach are the following: 

a) Specific relationships between economic sectors are empirically determined given the existing 

technology; 

b) The characteristics of the economy are not concealed by variables such as total industrial 

production, total industrial employment, average price levels, and total gross domestic 

product, instead specific measurements are given for each sector of the economy. This means 

that more detailed answers can be obtained from 1-0 analysis than from using aggregated 

multipliers like the Keynesian multiplier; 

c) The detailed nature of the basic 1-0 approach provides a highly flexible framework for the 

solution of economic problems. The amount of detail can be adapted to the requirements of a 

particular analysis; and finally 

d) The approach can be applied to a broad spectrum of problems, including quantitative 

problems associated with changes in the structure of an economy such as, for example, the 

electrification of black households in South Africa. 



A4 

6.3 General Assumptions for Input-Output Modelling 

It is assumed that every product or group of products is supplied by a single industry; that a unique 

method is used for the manufacture of the products; and that every industry manufactures only one 

primary product. This means that the inputs of every individual industry are considered to be a 

linear function of the production of that industry. It is also assumed that the total effect of 

production by different industries equals the sum of the effects of the production of individual 

industries. 

7.0 LIMITATIONS OF INPUT-OUTPUT ANALYSIS 

One of the most serious concerns in 1-0 modelling for applied purposes, such as undertaken in this 

study, is that technical coefficients in 1-0 tables may reflect data from an earlier period. For 

example the United States 1-0 table based upon 1977 transactions between and among sectors of 

the economy was not available to analysts until 1984 (Miller and Blair, 1985). 

Time lags such as this reflect the fact that when enterprises are surveyed for information 

concerning purchases for their production processes and sales of their output it takes a great deal 

of time and money to obtain the data, organise it and produce an 1-0 table. 

Clearly production processes can, and do, change over time because of such things as 

technological advances, increasing demand for products and new product development. Relative 

prices can also change causing substitution among inputs into production processes. For such 

reasons the technical coefficient matrix of an 1-0 table will in reality change over time. 

In using an 1-0 system for forecasting it is assumed that the technical coefficients remain constant 

for the forecast period. This implies of course that neither input substitution, owing to price 

changes, nor technological change takes place. 1-0 models therefore are "static" models. 

The empirical question of concern is therefore how quickly does the coefficient matrix change? 

and perhaps more importantly, how much difference does this change make to the results obtained 

from 1-0 modelling? 

Carter (quoted in Miller and Blair, 1985. pp. 267-269) addressed these problems with regard to the 

US economy, it appeared that in most sectors structural change was very gradual. His findings 

support the contention that 1-0 tables may remain useful for a number of years, even though the 

year in which they were formulated may make them seem out of date and not useful for 

undertaking economic analysis. 
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1-0 tables are, moreover, updated on a regular basis to take into account structural change in an 

economy. The limitations discussed above should therefore not deter economic analysts using 1-0 

tables which may seem at first glance outdated. The tables used in this study were published in 

1993 and therefore fall midway in the 1990-1995 period over which the historical macro-economic 

impact of Eskom's programme to electrify black households was estimated, they are therefore 

eminently suitable for use in this study. 

8.0 MATHEMATICAL EXPOSITION OF THE INPUT-OUTPUT 

SYSTEM l 

8.1 The Input-Output Table 

The basic table of the 1-0 system, which is known as the transactions table, provides values 

reflecting the different economic flows characterising the economy in a particular year. It shows 

how the output from an industry is divided between the different industries and the final demand. 

At the same time it also shows each industry's inputs from other industries and primary inputs. A 

concise schematic representation of the South African 1-0 table is supplied in Table Al below. 
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Input 1. .................. .j .................... n C G K V E (-)Q 

1 xll······ ........... xlj··············· "xln c l gI kl VI e l (-)ql 
(l) 

til QUADRANT I QUADRANT II :.a '" (l) 

~ i "-il ............... ""-ij'" ............ , .. "-in c· gi ~ v· e· (-)qi 
§ I I I 

(l) -1:: - cn & ~ (-)qn n ~I""""""""'~j""""""""'Xnn vn en 

'" 
W WI'" .............. Wj ................. wn Wc Wg wk Wv we (-)W q 

~ P Pl'" ......... ······Pj ............. ·····Pn Pc Pg Pk Pv Pe (-)Pq - QUADRANT III QUADRANT IV 
~ 
= T t l ................... tj ................... ~ tc tg tk 1y te' ( -)t 

.!:! q 
,::l.; (-)S SI'" ............... Sj'" .............. sn Sc Sg ~ ~ se (-)Sq 

Total gross 

inputs xl··················".i·················~ C G K V E (-)Q 

TABLE A.1 SCHEMATIC REPRESENTATION OF AN INPUT-OUTPUT TABLE 
Source: South African Economic Analysis (Mohr & van der Merwe, 1988) 

Adapted from: South African Economic Analysis (Mohr & van der Merwe, 1988, pp. 121-146). 
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8.2 Schematic Exposition of an Input-Output Table 

Quadrant I shows the flows of goods and services produced and consumed in the current 

production process, the interindustry flows. 

Quadrant II shows the final demand components for the output of each industry. Final demand is 

made up of private consumption expenditure (C), government expenditure (G), gross domestic 

fixed investment (K), inventory change (V), exports (E), and imports (Q) which are subtracted. 

Quadrant III shows the primary inputs of manufacturing industries. 

Quadrant IV shows the primary inputs that are directly integrated with final demand. 

The interpretation of the table can be summarised as follows: 

1) To read off the value of the purchases of one industry or sector from another, fmd the column 

under the name of the industry or sector doing the buying and then find the place in the 

column where it meets the row assigned to the industry or sector doing the selling. The value 

given at this intersection is the one sought. 

2) To read off the value of sales of one industry or sector to another, first find the selling industry 

or sector on the left of the table and then find the place in the relevant row where it meets the 

column under the name of the industry or sector doing the purchasing. The value given at this 

intersection is the one sought. 

8.3 Mathematics of the Input-Output System 

Quadrant I: Intermediate demand/output 

Xij the sales of intermediate goods manufactured in industry i and consumed by industry j 

Quadrant II: Final demand/output 

GDP F C + G + K + V + E Q (at market prices) 

=> f 1 Ci + gi + ki + Vi + ei qi 

sales of industry i to final demand. 

where Ci final sales/output of industry i to households 

gi current purchases/inputs of government from industry i 
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ki value of the proportion of gross fixed investment manufactured by 

industry i 

Vi change in inventories of output of industry i 

ei exports of industry i 

qi imported proportion of intermediate and final sales/output of industry i 

Quadrants I and ll: Intermediate demand/output plus final demand/output 

Xi ~Xij + fi 
) 

intermediate demand/output plus fmal demand/output of industry i, for j = 1, ... , n 

total production/output of industry i, for j = 1, ... , n. 

Quadrant ill: Primary inputs 

GDP 

where: 

y 

=> Yj 

w· J 

w + P + T 

w· J + pj + 1-J 

s (at market prices) 

Sj 

purchases of primary inputs by industry j, 

remuneration of employees in industry j; 

pj gross operating surplus in industry j (i.e., the net operating surplus 

before provision for depreciation); 

tj indirect tax paid by industry j; and 

Sj subsidies received by industry j from government. 

Quadrants ill and IV: Primary inputs plus final demand/output 

Xj ~Xij + Yj 
1 

pnmary inputs plus final demand/output of industry j, for i = 1, ... , n 

total production/inputs of industry j, for i = 1, ... , n. 

Total gross input and output (equilibrium condition): 

X J 

=> ~Xij + fi 
) 

for all i = j 

~Xij + Yj 
1 

for all i = j 

=> Gross production/output of industry i = gross production/input of industry j, 

for all i = j. 
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8.4 Input Coefficients or the Technical Coefficient Matrix 

A table of technical coefficients can be derived from an 1-0 table that has been compiled for a 

particular year. A technical coefficient represents the value of the input(s) purchased by one 

industry from another (or from itself) in order to produce an output ofRI. Technical coefficients 

are only calculated for quadrants I and III,. which represent the manufacturing industries and 

primary inputs, the coefficients being usually expressed in monetary units as the direct 

requirements per Rl gross output of an industry. 

To calculate the technical coefficients, every column entry for a particular industry in Quadrants I 

and III is simply divided by the gross output of that industry. The formula for the calculation of 

the technical coefficients can therefore be derived as follows from Table AI. 

aij xijIXj for all i = I, ... , n; j = I, ... , n 

input coefficients per RI gross output (direct requirements per RI gross output). 

8.5 Interdependence or Inverse Coefficients 

As explained already, a change in the final demand for the output of an industry affects the entire 

economy because of the interdependence of the industries and sectors that make up that economy. 

Also as previously mentioned, interdependence coefficients have to be calculated to study second­

or higher- order effects. 

For example, manufacturing will buy inputs directly from the other industries if there is an 

increase in the final demand for manufacturing output. These purchases, however, will induce 

other industries to purchase inputs from each other in order that they may manufacture the inputs 

which they supply to manufacturing. Thus the initial increase in the final demand for 

manufacturing output causes a ripple effect throughout the entire economy. The technical 

coefficients can be used as follows to derive the inverse coefficients from the ratios given in Table 

AI. The total final demand for the outputs of the industries in an economy can be defined as a 

column vector F such that: 

F C+G+K+V+E-Q 

The matrix of technical coefficients can be defined as follows: 
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r all alj aln 

A ail aij ain 

The column vector of industry production or output is: 

x 

The production achieved by each individual industry after the first -order effect has spent itself can 

be obtained by multiplying the technical-coefficients matrix by the final demand column vector as 

follows: 

x(l) AF, 

where X<l) = the first-order changes in output/production. 

The second-order effect is: 

X<2) Ax<l), and so on. 

Comparison of the first-order effect with the second and higher-order effects will reveal that the 

higher the order of the effect, the smaller its value becomes until it eventually tends towards zero. 

The effect at any level is obtained by multiplying the effect at the immediately previous lower 

level by the technical-coefficients matrix. The total effect can be obtained by summing the effects 

at all the levels. 

This means that 

F (initial change in final demand) 



AF 

AJrI) 

AJr2) 

The total of the different effects is: 

AlO 

x<0) + X<I) + X<2) + X<3) + ... + x<nl, and is denoted Xn. 

It follows that 

X n F + AF + A2F + A3F + ..... + AnF 

[I + A + A2 + A3 + ..... + An] F, 

Where 1 = the identity matrix, which is a matrix having zero values for all its elements except 

those on the main diagonal which have a value of 1. 

Where the order (n) of the vector of production Xn obtained above is relatively large, that vector is 

for all practical purposes the same as the value obtained where the vector of final demand is 

multiplied by the inverse coefficients. By approximation the inverse-coefficients matrix equals: 

(1- A).I 1 + A + A2 + A3 + ..... + An 

rij rin R 

rnl rnj 

The A and R matrices are used for calculating the direct, direct and indirect, and direct, indirect 

and induced (1-0 table closed) multipliers used to determine the impact (the ripple effect) on the 

entire economy from a change in [mal demand in anyone sector of that economy. How these 

multipliers are calculated is shown below. 
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8.6 Calculation of Multipliers used in the Study 

Industry income multipliers, reflect the change in value added (GOP) that is directly, indirectly 

and derivatively attributable to an autonomous change in the demand for the fmal output of an 

industry. Industry income multipliers are calculated by multiplying the matrices of the input and 

inverse coefficients, element -wise across the columns, by the total primary input coefficients of 

the relevant industry (representing the column), i.e., Y/Xi, where Yi = Wi + Pi + ti - Si. 

Three types of income multipliers can be distinguished: 

(i) y.D 
J Laij Yi / Xi Direct impact 

(ii) y.I 
J Lrij Yi / Xi Direct and indirect impact 

(iii) y.A 
J Lrij Yi / Xi Direct indirect and induced impact, where rij and Yi 

are closed for households. 

Industry import multipliers are calculated by substituting the imports for industry i for Yi in the 

equations for income multipliers given above. In performing the calculations an 1-0 table with 

import leakages shown as a separate row is required. The South African 1993 1-0 Table is 

structured in this fashion. 

Industry employment multipliers show the number of workers required from an autonomous 

change in fmal demand for the output of an industry. The assumption that full employment in the 

economy prevails. Industry employment multipliers can also be calculated by substituting the 

employment for industry i for Yi in the equations for income multipliers above. 

These three types of multiplier were calculated for use in the analysis undertaken in Chapter 9 of 

this study. These multipliers estimate the value of the appropriate economic indicator when 

multiplied by the relevant change in final demand. For example, the GOP multiplier when 

multiplied by the change in final demand for household appliances, i.e., the purchase of household 

appliances, provides the income (GOP) earned by that industry from the purchases of such 

appliances in any particular year. The multipliers calculated are shown in the tables below, 
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9.0 MULTIPLIERS USED FOR DETERMINING THE MACRO­

ECONOMIC IMPACT OF ESKOM'S ELECTRIFICATION 

PROGRAMME: 1990 - 1995 

ECONOMIC SECTOR 
DIRECT & DIRECT. INDIRECT 
INDIRECT & INDUCED 

Electricity 0.9411 1.3905 

Radio & television 0.7854 1.4500 

Electrical appliances 1.0020 1.7969 

Building construction 0.8516 1.6423 

Civil engineerUng 0.8768 1.6269 

GDP MULTIPLIERS2 

ECONOMIC SECTOR 
DIRECT & DIRECT, INDIRECT 
INDIRECT & INDUCED 

Electricity 0.0601 0.1196 

Radio & television 0.2091 0.2971 

Electrical appliances 0.3190 0.4243 

Building construction 0.1539 0.2586 

Civil engineerUng 0.1305 0.2586 

IMPORT MULTIPLIERS3 

Multipliers derived from the 1993 South African National Input-Output Tables 

Multipliers derived from the 1993 South African National Input-Output Tables 
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ECONOMIC SECTOR 

Electricity 

Radio, television & 
electrical appliances 

Building construction & 
civil engineering 

s skilled worker 
sis semi-skilled worker 
lis low-skilled worker 

s 
sis 
lis 

s 
sis 
lis 

s 
sis 
lis 
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DIRECT & DIRECT, 

INDIRECT INDIRECT & 
INDUCED 

0.8570 2.1130 
2.8361 6.8553 
2.8732 6.6554 

3.5265 5.4170 
10.5310 16.4860 
8.7287 14.3324 

2.4060 4.6150 
11.2908 18.2117 
9.5841 16.0894 

EMPLOYMENT MULTIPLIERS4 

Multipliers are derived from data given in South African Competitiveness Monitor VoL II, WEF A 
Group, Pretoria: 1996. The table shows multipliers in jobs per million rand of [mal demand in 1995 
rands. Adjustments to these multipliers for the relative value of the rand in different years have 
been made in calculating the job creation potential of Eskom's programme to electrify black 
households in South Africa in the period 1990 - 1995. 
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TOWNSHIP ELECTRIFICATION ILLUSTRATED 
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A TOWNSHIP_ IS ELECTRIFIED: 
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STREET LIGHTING: 

A POLE MOUNTED TRANSFORMER: 
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A READY BOARD: 

A CONSUMER GETS ELECTRICITY FOR THE FIRST TIME: 
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