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1.2 Research questions, methodology and design 
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1 The Electricity Supply Commission (ESCOM) established in 1920 was renamed Escom in 1985 and Eskom in 
1987, following the Eskom Act (South Africa, 1987). All events referenced in this paper prior to 1987 specify 
“ESCOM”, and all events after 1987 cite “Eskom”. 
2 See Steyn (2002). 
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2 Perspectives on investment, finance and uncertainty 
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2.1 Investment uncertainty and irreversibility 
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3 Outcomes could also be favourable, but this should not pose a problem.  Investors are generally concerned 
about the “downside risk”. 
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2.1.1 The absence of certainty 
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4 See Awerbuch (2000) for one such review.  
5 Some do not accept this distinction (Hirshleifer and Riley, 1992; Morgan and Henrion, 1990) and following 
with most conventional approaches, tend to use these terms interchangeably (for example: Brealey and Myers, 
1996; Pierce and Nash, 1981; Lumby, 1994; McKenna, 1986; and Arrow and Lind, 1970). 
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2.2 Institutions and governance 
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2.2.1 Agency theory 
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6 An exposition of the theory and application of real option techniques is beyond the scope of this chapter.  For a 
review of the real option approach see Pindyck (1991), Pindyck (1993), Dixit and Pindyck (1994), Dixit and 
Pindyck (1995)  Brealey and Myers (1996) and Laughton  et al (2000). 
7 This account excludes the impact of interactive factors and strategic considerations such as the possibility that 
waiting could allow a competitor to proceed – the first mover advantage. 
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2.2.2 Information asymmetries 
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2.2.3 Moral hazard 
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8  Jensen and Meckling define an agency relationship as “a contract under which one or more persons (the 
principal(s)) engage another person (the agent) to perform some service on their behalf which involves 
delegating some decision making authority to the agent” (1976: 308). 
9 Arrow formally delineated the problem of moral hazard in his Helsinki Yrjö Jahnsson lectures  (Arrow, 1974: 
chapters 2 and 3). 
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10 Arnott and Stiglitz (1988) define moral hazard more narrowly in an insurance context: insurance against 
adverse events will generally affect the individual’s incentives to take precautions thereby affecting the 
probability of the insured events.   
11 See for instance Hanley et al (1997).  
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3 Investment, finance and uncertainty: the case of Eskom 
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3.1 The Electricity Supply Commission 
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3.1.1 Organisational framework, corporate governance and political 

control 
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12 See footnote 1 on page 1. 
13 This predated electric public lighting in London. 
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14 The special position afforded to local authorities in this new regulatory dispensation reflected their central 
role in the development of the ESI and their political power to protect their interests (See the evidence from 
various municipal representatives before the Select Committee on the Electricity Bill, Union of South Africa 
1922). 
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15 It should noted that this was before South Africa had an integrated national power grid.  Regional supply 
undertakings were isolated from one another. 
16 At the time the VFTPC, a private company listed in London, was the largest power and compressed air 
supplier in South Africa.  Its clients were primarily mines and related industries in the Witwatersrand (Christie, 
1984). 
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17 While dry cooling technology still consumes water, it uses less than normal evaporation cooling.  Dry cooling 
consumes approximately 0.8 litre/kWh while conventional wet cooling requires approximately 2.5 litres/kWh 
due to the higher evaporation rate, which amounts to approximately 80% of the water requirements of a 
conventional wet cooled station (ESCOM, 1985). 
18 ESCOM engineers were not in favour of taking power from Cahora Bassa because of their perceptions of its 
high availability risk (Harper, 1999). 
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19 Net maximum capacity refers to the generation capacity power stations have available after allowing for their 
own demand. 
20 In real terms prices actually declined from 1972 – 1974, and remained practically constant in 1975. 



�

� $C�

���
����5
���������������#��H�����
�6�$110��
��#
��
�����
�
������������������������$1%'�,��

���#
�������
���
��
�������
�����
5��������
�����
 ����� ����
�
���!���
������5�����
5������

�����
��
�
,�����������
����������
�����
�����,�4�"<�����������������
���
�
�$0���������

�
�
���!������ ���
�����
������������,������� ���
�������

�
���

!���
���
��8�������
��!�

��#��� �������$10C�
�
�
�����
�������!�$$������������$10%&$�
�
������ �
����!��
����
��!����

$2,%������������$10(��@��
���
���
���$100
�,��@�����������������B���������� ��#6�������#
������

��������
�5
���
5��������
�������
�������������
�����,�����!�
�������
�
�
���
���
�� ���

�������#�����
�����,�

-2 000

-1 000

0

1 000

2 000

3 000

4 000

19
60

19
62

19
64

19
66

19
68

19
70

19
72

19
74

19
76

19
78

19
80

19
82

19
84

19
86

19
88

19
90

19
92

19
94

19
96

Year

M
W

-20%

-10%

0%

10%

20%

30%

40%

P
er

ce
nt

Demand increase

Net capacity increase

Reserve margin %

1

 
1 Calculated from the difference between net max capacity (31 Dec) and annual maximum demand. 
Source: Compiled from Eskom Statistical Yearbooks (various years) 
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21 These figures reflect the reserve margin on the date when maximum demand occurred while the reserve 
margin values in Figure 1 are an approximation based on the year end net installed capacity reported in the 
ESCOM annual reports. 
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22 See the discussion on the decision to build Duva, above. 
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Taaibos Ingagane Grootvlei Arnot Kriel Matla Duva All ESCOM
8x60 MW 5x100 MW 6x200 MW 6x350 MW 6x500 MW 6x600 MW 6x600 MW Stations

1973 83.6 89.7 83.4 65.0 82.5
1974 86.2 93.0 81.7 73.3 83.7
1975 91.2 94.7 83.6 80.8 85.0
1976 84.1 87.2 76.4 80.2 68.0 82.3
1977 86.1 81.3 77.2 66.9 70.6 78.5
1978 85.3 74.9 76.6 66.0 71.4 77.4
1979 90.3 87.7 79.9 68.1 81.6 45.9 78.8
1980 87.9 75.8 62.2 66.5 72.0 59.5 78.2 74.7
1981 88.1 80.5 82.5 73.3 61.8 70.1 55.8 74.2
1982 88.6 76.4 71.4 82.1 57.7 71.2 79.0 74.3
1983 86.1 54.8 64.6 74.3 60.5 80.9 72.2 71.9

1979-83 88.2 75.0 72.1 72.9 66.7 65.5 71.3 74.8  
Source:  Villiers et al (1985) 
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23 In contrast, Eskom maintained availability levels of over 90 percent during the 1990s when surplus capacity 
meant that the system was run at lower load factors. 
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24 In addition to increasing the loss of load probability in the short term, if low availability levels are not 
improved, higher reserve margins are required thereby increasing investment in plant which is effectively 
unproductive. 
25 Promoted to General Manager (Operations) in February 1980 McRae bore the primary responsibility for 
maintaining the system integrity (ESCOM, 1981).  He remembers vividly getting up at 05h00 on the many 
critical mornings to phone the main stations to find out whether they would be able to meet the morning and 
evening peaks.  Despite the near crises proportions of this critical situation, it only received a brief statement in 
the 1981 annual report: “Potential maximum demands in excess of 15 000MW could not be met” (ESCOM 
1982).  McRae was later appointed ESCOM’s first Chief Executive Officer after the De Villiers reforms. 
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26 By March 2000 Kendal was still the world’s largest coal fired station (World Coal Institute, 2000). 
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Colenso (165 MW)

Klip (132 MW)

Vaal (318 MW)

Hex Rivier (120 MW)

Vierfontein (360 MW)

Taaibos (480 MW)

Umgeni (240 MW)

Wilge (240 MW)

Salt River 2 (240 MW)

Highveld (480 MW)

Komati (1,000 MW)

Ingagane (500 MW)

Wes Bank 2 (85 MW)

Camden (1,600 MW)

Grootvlei (1,200 MW)

Hendrina (2,000 MW)

Arnot (2,100 MW)

Gariep (360 MW)

Kriel (3,000 MW)

Acacia (171 MW)

Port Rex (171 MW)

Vanderkloof (220 MW)

Matla (3,600 MW)

Duva (3,600 MW)

Drakensberg (1,000 MW)

Koeberg (1,930 MW)

Tutuka (3,654 MW)

Lethabo (3,708 MW)

Matimba (3,990 MW)

Palmiet (400 MW)

Kendal (4,116 MW)

Majuba (4,110 MW)

S
ta

tio
n

Year

Commited (where available)
Construction (where available)
Service from commissioning of first unit
Service at full capacity

 
Source: Eskom Statistical Year Books (various years) 
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27 Alex Ham, later appointed Executive Director: Technology in the newly restructured Eskom, and Pierre 
Rubbert, were senior engineers in ESCOM’s “New Works” Department and were central players in the 
technology choices made for the final tranche of plant orders in the early 1980s. 
28 This compared well to the specific energy values of around 20 MJ/kg and average ash content of 
approximately 12 percent for most coal used in stations in Europe (Beaumont, 1987; Ham, 1997). 
29 At the time the only other direct dry-cooled schemes known to ESCOM were the 160MW system in operation 
in Utrillos in Spain, and a single 365MW unit in Wyodak in the US (ESCOM, 1985). 



�

� &&�

�������������!�����������
���������
��5���������������
6��������
��!������
������!�����

����
5����!,��-������
�!�����������6���#� ��6�������������������55����6�$110�,2'�

-�!���������#
��
����
�� ��!���#����������!����#����������������
����
���8����������8����
�


�
�#������

��� ���5����5��������������
����� ��
��
,�"�������������5���
�����������
����

��#���
�������
����
�������
���
�
���!����$'�'00����������
���������
�!����������!�����6�

�
�!�
����������#�����#������������!���� ����9
�6�$110�6��8����
�4�"<����������
��
5���

������
������,��9�#� ��6�9
�B�� ��#�#
����
�.�G�����������
����
����
��
�������
�
������
����

��#��������������O�5���
�������������5�!,����
��������������
������
��H��
�
��,�

������/ �����	"��	
��
�����

��
���0��	

���
��
���


�� ����������
������#
������
���!��������
�
����
������5=���� �������� �
����
�G���
��
�
�


5��

��H������!��������������!�#�����������!������
��!��� ������G
5��

��H�� ���G���
�H�

�9
����6�$111�,��4�"<�������#�
���� ������
��������!��� ����������
������������>���6�

#�������������
��������������
��
�
����=��������
�
��
����
���������
��������
�������!����

���������
�����������������������!����������8������
��������������
�
���!����
���������

�>�� 
������
�
���!�����������,���!������
���$10'��4�"<���

�������
�����
����
���#��������

�����
������������������������

����5
5����!��F<F	�������
����!�����
�6�$110�,�

-��
�
����=��������#��������
��
�5!�4�"<�B��
�����5��������
���
������
�
�

�������
���������

����
�
�"����!6�$10'�,���!������
��!�$13'�6�
������������
����������
���

��
����
��������������
�����������6�
��
�
����=����������������
����
��������
�������
���

�� �����������!�������� ������������!��������������� ���������#���
����������
��5������


������������
�����
�������������������!����������
�����
�������������=�����#����5�����


� �����
��9
����6�$111�,��@����#������������������!������������
�����������$10'��
��
�
�

���#����

�����
����� ����
�������������
���!,��"����>�����!6�
�����������
���$10'��
�
�$13'��

4�"<����
�����������������!�� �������
��
�
��
�
����#�����������$13'��
�
�5�!��
��
��

A�����������
�6�$13%�,�

-������������
��������!����������������
��!�$13'��
��4�"<���� �����
����������
��
����������

�����#��������������
����5���&,&'N���� ������������������$'�N����������#����������
�

�@��5��6�$110�,���������������������������
���������� �����4�"<�B��"4<6�J
������������������

������
��������������
�
���!,�������
����
���������!�� ��D���������
������
������������

����������!������������
�����5!���������������
�����
�6���������
����6� �����
�!�
��
�
�

��������������������������������������������������������

30 However, when one or two turbines or boiler units are taken out of service for maintenance work during the 
hot summer months, interconnected indirect dry-cooling systems have the benefit of potentially increasing the 
efficiency of the remaining units, which are able to share the cooling towers. 
31 Before the establishment of the De Villiers Commission of Enquiry in the early 1980s (discussed below) 
ESCOM investment practices were not subject to public scrutiny.  There is consequently not much information 
available on its investment appraisal practices. 
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32 The Alusaf Bayside Aluminium smelter was commissioned in 1971 while the much larger Hillside smelter 
came online in 1996 (AFSA, 1999). 
33 In addition to concerns from within ESCOM and from Ernst and Winney, the press, including the leading 
South African business journal the Financial Mail, was also expressing criticism (Financial Mail, 1982c; 
Financial Mail, 1983). 
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34 In other words, the Capital Development Fund would purchase ESCOM stock with its funds and, as with all 
other ESCOM stock, ESCOM would have to pay interest on the stock held by the Fund.  When sufficient funds 
had been built up by the Fund, interest earnings were expected to be its main source of income.  This was 
considered to be desirable as it was thought to reflect more closely the economic reality by allowing prices to 
reflect the capital cost of assets funded by internal resources (Harper, 1999). 
35 However, when ESCOM further raised prices to start generating revenue for the Capital Development Fund in 
1977 its irate customers woke up to the fact that the organisation's easily understood, “fool proof” break even 
financial system had been changed to a system where prices could be adjusted at ESCOM's discretion to 
increase internal funding (see section 3.1.3.6 below). 
36 Recall that previously undertakings were limited to specific geographic locations and had to be licensed by 
the ECB. 
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Figures are expressed in January 1998 Rands using the producer price index. 
Source:  De Villiers et al (1985); ESCOM Annual Reports (various years). 
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37 Although the price levels derived using the producer's price index (PPI) and the consumer price index (CPI) 
differ in their absolute levels, the trends are almost identical. 
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38 The South African Reserve Bank carried the cost of providing forward cover. Between April 1981 to the end 
of January 1998 a total loss of R26,4 billion was recorded on the Bank’s Forward Exchange Contracts 
Adjustment Account. Of this amount R19,1 billion was directly attributable to long-term forward cover granted 
to the parastatals, primarily ESCOM, in the late 1970's and early 1980's (The South African Reserve Bank, 
1998). 
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39 While direct contributions to the Capital Development Fund were reduced in real terms every year from its 
peak in 1979, Figure 6 shows that total contributions grew slowly in real terms because of growing interest 
charges (which were reinvested in ESCOM bonds), until the last direct contribution was made in 1984.  The 
opaque arrangements around the Capital Development Fund in the end contributed to widespread suspicion and 
misunderstanding of ESCOM’s financial practices and of its use of the Capital Development Fund (Lindique, 
1999). 
40 By all accounts, Smith was a highly regarded engineer and well respected as such in the organisation, but he 
had little interest in, or understanding of, the political sensitivities that surrounded ESCOM.  He also failed to 
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appreciate the intricacies of good public relations and how to deal with the press (McRae 1997, Oosthuizen 
1999 and Davis 1999). 
41 This version of events was constructed from an article in the Financial Mail (1983) and the account of Ters 
Oosthuizen (1999) who was present at the meeting in his capacity as Secretary to the Electricity Supply 
Commission. 
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3.2.1 The De Villiers Commission and institutional reforms 
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42 This position was strongly opposed by Ters Oosthuizen, secretary to the Council and Eskom's Legal Manager.  
In his role as secretary to the De Villiers Commission, Oosthuizen had worked closely with Wim de Villiers and 
played a central role in conceptualising the new Eskom control structure (Oosthuizen, 1999).  Oosthuizen 
wanted to get a clarifying court order to pronounce on the correct interpretation of the Eskom Act regarding the 
role of the Electricity Council but was not allowed to proceed. 

The intention of Eskom’s creators was not that it should have had an interest of itself – The “consumer 
privileged status of its financial structure reflected the fact that its consumers’ interest was supposed to be its 
interest.  
43 The 1987 annual report also re-stated the 1986 accounts in terms of depreciation accounting. 
44 With the establishment of the National Electricity Regulator (NER) in 1995 legislative changes subjected 
Eskom to regulation by the NER.  Furthermore, the Eskom Conversion Act, 2001 changed Eskom’s status from 
a statutory corporation to a public company with share capital held by the state. 
45 The same provisions have been carried over to section 7 of the Eskom Conversion Act (South Africa, 2001) 
and are still in force. 
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46 The Nationalist Government imposed a foreign dept standstill following P W Botha's disastrous “Rubicon” 
speech, , which disappointed international expectations that apartheid would be abolished and precipitated a loss 
of confidence in the South African economy and a fall of the Rand against other currencies.  Pressure from some 
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of the larger banking groups such as Nedcor played an important role in the decision.  These banks had made 
excessive use of the low cost short-term petrodollars available in the capital markets in the early 1980s and now 
faced hugely inflated costs to refinance these loans (Harper 1999). 
47 This refers to taking generation plant out of service and placing them in protected storage with the intention to 
recommissioning at a later date. 
48 Ingagane, Highveld and Taaibos where later scrapped. 
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49 Eskom prepared to sue Rand Coal for damages, but Maree declined to proceed (Rubberts 1997).  In the end 
Eskom negotiated an agreement with Transnet to transport coal from alternative sources and agreed to pay Rand 
Coal R200 million for the closure of the mine. 
50 Eskom's Executive Director of Finance, Mick Davis, who left the organisation in 1994, described the fact that 
he was “unsuccessful in getting Majuba cancelled” as a “big failure” on his part (Davis 1999). 
51 This compares poorly with the average cost of electricity from a new coal station, which Eskom estimated (on 
the basis of tenders for the completion of units 4 – 6 of Majuba) to be 5.6 SA c/kWh (Eskom, 1997). 
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52 See footnote 46 on page 35. 
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 % Increase CPI1 CPIX2 PPI3 

1985 21.00 (10&10) 18.5 - 21.6 

1986 21.00 (10&10) 18.3 - 16.2 

1987 12.00 14.7 - 11.7 

1988 10.00 12.5 - 14.2 

1989 10.00 15.5 - 14.8 

1990 14.00 14.4 - 13.3 

1991 8.00 16.4 - 8.6 

1992 9.00 9.5 - 7.2 

1993 8.00 9.5 - 6.1 

1994 7.00 9.8 - 9.7 

1995 4.00 6.9 - 8.4 

1996 4.00 9.3 - 8.8 

1997 5.00 6.2 - 4.0 

1998 5.00 9.0 7.3 4.1 

1999 4.50 2.2 6.8 7.2 

2000 5.50 7.0 7.7 9.9 

2001 5.20 4.6 6.5 8.3 

2002 6.20 12.4 10.8 12.4 

2003 8.43 0.3 4 -1.8 

2004 2.50 3.4 4.3 1.9 

2005 4.10 3.6 4 5.1 

1Consumer Price Index (year ending 31 Dec) 
2CPI excluding interest rates on bonds (year ending 

31 Dec) 
3Producer Price Index (year ending 31 December) 
Source: Various Eskom annual reports; Statistics 
South Africa 
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53 The rest of this account related to the background of the pricing compact is based on the interview with Mick 
Davis (1999). 
54 At the meeting, which Davis describes as “probably just the most unpleasant meeting I have ever had in my 
whole life”, it became evident that de Villiers did not understand the rationale behind Davis' recommendation 
and, worse, did not trust Eskom's motives. 

 55 Eskom calculates the percentage price reduction by summing the annual differences between the nominal 
percentage price increase and the average percentage increase in the monthly annual consumer price index over 
the year. The result is reported as 16.8 percent in the 1996 Eskom Annual Report. 
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Figures are expressed in January 1998 Rands using the producer price index (PPI) 
Source: Various Eskom annual reports and de Villiers et al 1985 
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56 Cash generated by trading operations (sales) minus interest and finance charges paid. 
57 However, from 1986 onwards debt increases were below inflation resulting in a real reduction in debt (see 
Figure 11). 
58 The basis for the preparation of Eskom’s cashflow statement was changed in 1997 without explanation. The 
figures for 1996 were restated in the 1997 annual report.  The figures presented in the earlier annual reports are 
presented here while the figures for 1997 are estimated pro-rata to the two sets of figures available for 1996. 
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59 The methodology for the preparation of current value statements has proven to be controversial in the key 
areas of provisioning and reserve accounting for the Central Electricity Generating Board in the UK before 
privatisation (see Heald 1989).  Although current cost accounting embodies important theoretical advances over 
historic cost accounting, it allows greater leeway to yield to the temptation to manipulate asset values and 
profits. 

Year$ Nominal % Real % 

1988 9.9 5.6 

1989 10 5 

1990 11 5.1 

1991 10.6 4.4 

1992 10.5 4.2 

1993 10.8 4.1 

1994 11.5 4.3 

1995 11.5 4.3 

1996 11.7 3.9 

1997 11.3 3.6 

1998 9.7 2.3 

1999 8.3 1.4 

2000 9.8 2.5 

2001 10.2 1.2 

2002 11.9 1.7 

2003 10.6 0.5 

2004/5 9.3 n/a 

1 Eskom changed its financial year-end 
during 2004 from December to March, 
with the effect that the 2004/5 year covers 
the period from 1 January 2004 to 31 
March 2005.  The ROA for 2004/5 has 
been normalised to 12 months to enable 
comparison with the other figures. 
 

Source: Various Eskom annual reports 
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Figures are expressed in January 1998 Rands using PPI 
Source: Various Eskom annual reports 
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60 The annual savings shown in Table 4 are assumed to have earned a financial return equal to Eskom's average 
interest rate between 1987 and 1998.  The figure thus includes the interest savings that have been realised 
assuming that the savings were offset by debt. 
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 1998 1997 1996 1995 1994 1993 1992 1991 1990 1989 1988 1987 1986 
Net income 2750 3083 3072 2716 2268 1646 1489 988 845 728 816 702 199 

Taxable income 1 3380 3894 3632 3341 2922 1859 1593 1238 916 728 816 702 199 

Tax @ 35% 1183 1363 1271 1169 1023 651 558 433 321 255 286 246 70 

Net income after tax 2197 2531 2361 2171 1899 1209 1036 805 596 473 530 456 130 

Electrification capital expenditure 845 867 1049 1055 808 584 442 30 0 0 0 0 0 

Net income after tax & electrification 1352 1664 1312 1116 1091 625 594 775 596 473 530 456 130 

Dividends @ 33% 2 446 549 433 368 360 206 196 256 197 156 175 151 43 

Tax and dividend saving 1629 1912 1704 1538 1383 857 754 689 517 411 461 396 113 

 Figures are in (current) R millions 
1 Following Davis (1997: 173), provisions for nuclear waste management, provisions for management rationalisation, 

provisions for post-retirement medical benefits and 75% of provisions for arrear debts, were added back as required by SA 
tax regulations. 

2 This dividend rate was used for South Africa's publicly owned national telecommunications operator Telkom (Davis, 1997) 
Source: Calculated from Eskom annual reports. 
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3.3 Eskom’s investment plans in 2006 
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61 The National Electricity Regulator (NER) was renamed in November 2005 as the National Energy Regulator 
of South Africa (NERSA) with an expanded brief that now includes the regulation of gas and petroleum 
pipelines. 
62 In some years this plans foresees reserve margins reaching levels of up to 23%. This implies that Eskom is 
planning to construct more generation capacity than is required for a secure power supply with an adequate 
security margin. 
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4 Discussion and conclusions 
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4.1 Moral hazard 
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63 It can also be argued that a principal-agent agreement exists between a private, investor owned franchise 
utility - as in the traditional model in the United States - and society, by virtue of the regulatory contract. 
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4.2 Pricing 
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64 While, following its corporatisation, Eskom has in recent years begun to make tax and dividend payments, 
under rate-of-return regulation, its very low asset valuation has ensured that profits levels are now sufficiently 
low to compensate for the payments which are also very modest as a result.  This means that Eskom is for now 
still on a similar price path as with the “consumer privileged” model that prevailed before these changes. 
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4.3 Implications for present challenges 
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65 The Government Communication and Information System (2006) reported on 27 January 2006 that Cabinet 
had approved Eskom’s “electricity generation investment plan”. 
66 In other words if Eskom incurs financial losses because of poorly performing investments, it will not be 
possible to reduce shareholder returns to compensate, as consumers already get most of these returns in the form 
of below full cost prices and will thus inevitably end up footing the bill. 
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