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1. THE SOUTH AFRICAN ELECTRICITY SUPPLY INDUSTRY

The South African eectricity supply industry (ESl) is dominated by a state-owned
and verticdly integrated utility, Eskom, which ranks seventh in the world in terms of
gze and dectricity sdes It supplies about 96% of South Africas eectricity
requirements, which equals more than hdf of the dectricity generated on the African
continent. Eskom owns and controls the high voltage transmisson grid' and it
supplies about 60% of dectricity directly to customers. About 240 recently
amadgamated loca authorities underteke the remainder of the dectricity distribution.
The municipd didributors buy bulk dectricity from Eskom, with some dso
generating smdl amounts for sde in their areas of jurisdiction. A few indudries have
private generation facilities for their own use, accounting for 2.8% of totd dectricity
produced.

Figure 1: The South African ESI
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1.1 Generation

In South Africa, 92% of dectricity is generated from cod; nuclear energy accounts
for 7%; and hydro and emergency gas turbines make up the remaning 1%. Totd
licensed generating capacity in 1999 was 43.1GW? of which Eskom owned 39.9GW.

! The exception is the Motraco line to Mozambique which Eskom owns jointly with utilities in
Swaziland and Mozambique.

2 GW = gigawatts = 1 000 000 000 watts. MW = 1 000 000 waits.
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Eskom has 24 power dations 10 large cod-fired dations dominate, most of them
dtuated on codmines in the northeast of the country. Africas only nuclear gation is
at Koeberg, 30 kilometres north of Cape Town. There is modest hydro capacity on the
Orange River, located on two dams and at two pumped storage schemes, one in the
Drakensberg and the other on the Pdmiet River in the Western Cape. Municipdities
own 22 smal power sations and back-up gas turbines, but these totd only 5% of
national generation cgpacity and generdly run a low-load factors. Private generators
comprise the remaining 2% of capacity.

South Africa <dlIs dectricity to neighbouring countries (Botswana, Lesotho,
Mozambique, Namibia, Swaziland and Zimbabwe), representing about 2% of tota net
energy produced. Contractudly it is bound to teke eectricity from Mozambiques
Cahora Bassa hydrodectric dation on the Zambezi. Eskom aso imports some power
from the Democratic Republic of Congo and from Zambia, mainly for pesk load
management. In 2000 Eskom imported just dightly more dectricity than it exported.

Eskom’'s Integrated Strategic Electricity Plan suggests that by 2025 totd maximum
demand could rise to between 40 and 70GW depending on eectricity growth
scenarios. A moderate growth scenario would imply a totd sysem maximum demand
of 52GW, admog double the current maximum, implying new invesment of a leest
R60 hillion and probably more, depending on technology choices. New capacity
might be needed as soon as 2007, athough other scenarios define 2011 as being
critica. Important investment decisons will have to be made in the next few years
because of long lead times on the design and construction of many generation options.

1.2 Transmisson and distribution

In terms of trangmisson, the nationd integrated grid comprises 27 000 km of lines,
the bulk of them at 400 and 275 kV, dthough 765 kV, 220 kV, and 132 kV lines dso
exist, as wdl as 533 kV DC. Peak demand on the grid in 2000 was 29 188MW.
Energy losses are less than 5%.

On the demand sde, in 1999, there were 6.5 million dectricity cusomers. In terms of
tota eectricity consumed, domestic consumers accounted for 18%; manufacturing for
44%; mining for 18%; and commercid, trangport and agricultural users the remainder.

Eskom <lIs directly to about haf of the find cusomers, while locd governments
supply the balance.
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Table 1: Eskom distribution in 2000

Avg net
omas | vl |ownsig | NS ling prce

SAc/kWh
Redistributors 824 71580 8734 12.2
Residentiad 2 924 000 6 476 1794 271.7
Commercid 29992 817 185 22.64
Industria 11 410 55 953 6679 11.94
Mining 946 31403 4053 12.91
Rurd 142 822 3816 1102 28.88
Traction 42 3330 511 15.35
| nternational 7 4549 474 10.42
Own usage 307 268 37 13.81
Total 3110400 178192 23569 13.23

Source: Eskom Annua Report, 2000

Table 2: Electricity digribution industry 1999 indicator s (Eskom plus Munics)

Distribution Eskom Municipal Total
Customers 28 million® 3.2million 6.5 million
Energy sdes (TWH") 103 71 174
ari)”b”“m lines 255 691 76 236 331927
Employess 14 250 15 700 29 950
Revenue (rands) 21 300 million fﬂﬁgﬁ’ 27 685 million

* incdludes R 8 660 million in sales to Munics (redistributors)
Source: Eskom 1999, NER 1999

The cogt of supply differs enormoudy between different customer categories,
quantitatively and in the relative contribution of energy, wires and support cods. The
cost of supply is lowest for large bulk users and comprises mostly energy costs. The
cost of supply to smal rura users, on the other hand, can be up to five times higher
and the wires and support costs comprise agreater proportion of total cods.

Eskom makes mogt of its profits from the sde of dectricity to its large mining and
indugtrid customers and in bulk sdes to municipdities These three customer
categories account for 83% of its revenue and 89% of its dectricity sdes. It currently
incurs losses in its sdes to rurd and resdentid customers (induding newly-eectrified
low-income households). The total annua cross-subsidy to these categories exceeds
R1 billion and might even approach R2 bhillion. The large municipdities, in turn,
derive handsome profits (at leest R2.5 billion per annum) from resdling Eskom
eectricity, which enable them to subsidise propety rates and to finance other
municipa services.

3 Eskom data differs slightly from NER data.
* Terawatt hour = 1 000 GWh.
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1.3 ESl performance

It is beyond the scope of this paper to provide a detaled financiad andyss of the
historical  performance of either Eskom or the municipa dectricity digtributors. The
data below provide a snapshot of the current situation.

Table 3: Eskom (excluding Eskom Enter prises) oper ating performance in 2000

Average price of

dectricity sold 13.2 c/kWh
Average cost’ of

dlectricity supplied 11.44 clkwh
Revenue R 23 569 million
Income tax R 1 454 million
Net profit (after tax) R 1759 million
Return on assets 10.6%
Inflation adjusted

return on assets 2.5%
Debt equity ratio 0.63
Interest cover 2.1
Employees 32 800

Source: Eskom Annual Report, 2000

Eskom vaues its generation, transmission, distribution and other assets as follows:

Table 4: Eskom’s assets (R millions)

Historical Accumulated Current
o Book Value
cost depreciation value
Generation 41737 16 844 24 893
Transmisson 9009 3602 5497
Digtribution 20593 6724 13 869
Land, buildings,
equipment,
mothballed & 9 496 4112 5294
under construction
Sub-total 80 835 31282 49553 101554
Long term
Investments  and 23649 26 363
other non-recurrent
and current assets
Tota 73 202 127 917

Source: Eskom Annua Report, 2000

At firg glance the South African ES has performed wdl. Eskom supplies eectricity
a among the lowest prices in the world. Reliability and quality of supply are good.

° Average total cost of electricity supplied is calculated as operating expenditure and net interest and
based on external sales.
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Average energy availability® from its power stations has increased from 76% in 1991
to 92% in 2000, dthough overdl generation load factors (after excess capacity
management)’ improved modestly from 50% to 55% over the same period. Overall
thermd effidency has remained congtant over the past 10 years. Employee numbers
have dropped from over 60 000 in the mid-1980s to 46 600 in 1991, and to 32 800 in
2000. Labour productivity has dmost doubled in that period. The nationa edectricity
utility is commerddly run with no recourse to the nationd fiscus It raises dl of its
finance through debt, modly through issuing bonds, which are wdl-supported by
locd and international capitd markets. Eskom has driven an unprecedented national
eectrification programme, connecting 24 million additiond households between
1991 and 2000. Loca government has added another 1.3 million connections with the
result that the proportion of the South African population with access to dectricity has
increased from about one-third to about two-thirds.

Eskom's recent low prices and exemplary dectrification performance has left the
impression that it is highly efficient and that there is no need for reform. Many would
amply equate low prices with high efficiency. This is not necessarily the case. There
may be specific factors that account for low Eskom prices compared to other
international  utilities and there may be little hard evidence of superior efficiency
(Steyn, 1999).

A dose examindion of the South African ES will show that low prices and the
ability to fund eectrification have emanated from, inter alia: very low cod prices (by
international  standards); until recently, exemption from taxation and dividends, and
financing subgdies in the padt, which incduded subddised South African Reserve
Bank forward cover (Steyn, 1999). Another contributing factor has been the fact that
consumers have largely amortised the loans required to fund the large investment
progranme of the 1980s which resulted in dgnificant over-capacity in generation
plants that will only be fully utilised after 2007 (van Horen, 1996). Eskom has not had
to inves gdgnificantly in new generation cgpacity for some years and one of the
largest contributors to lower overadl costs (and prices) has been a lower debt and
financing cost. Eskom’s debt-to-equity ratio has fdlen from 2.93 in 1986 to 0.63 in
2000. Questions have dso been asked about the efficiency of investment decisions —
particularly with regard to the recent Mguba and Tutuka generation plants. The
current structure of the dectricity industry has dlowed costs of poor investment
decisions smply to be passed through to consumers.

There have been few independent dudies on productivity and efficiency
improvementsin Eskom. The above questions still need to be fully answvered.

The municipa digribution sector is dso experiencing problems. Many of the smdler
municipd digtributors are poorly managed, have poor financid controls, cannot rase
finance and have poor operationd efficiencies (PriceWaterhouseCoopers, 2000).

The following section looks in more detal a the raionde for reform and
restructuring of the South African ES.

® Defined as capacity hours available x 100/total capacity hoursin year.
" Defined as kWh produced x 100/(average net maximum capacity x hoursin year).
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2. RATIONALE FOR THE REFORM OF THE ESI IN SOUTH
AFRICA

2.1 What does gover nment hope to achieve through the ESI ?

The ES has heped the South African government deiver in some key socid and
economic domains. For example, the Recondtruction and Development Programme
god of dectrifying an additiond 2.5 million homes has been met and exceeded. The
ES has, in addition, generdly ddivered low prices that can assist the competitiveness
of our indugtry, particularly in the energy-intensive sectors.

National government acts as the custodian (on behaf of the mgority of the people of
this country) of huge assets in the eectricity sector that are an important ingrument in
pursuing future social and economic goals, such as®

achieving universd accessto ectricity;

promoting integrated rura development with the aid of gppropriate energy
provision, especidly dectricity provison;

promoting industrid development through competitive eectricity prices,

reducing government debt, and meeting other public purpose objectives,
through unlocking vaue in date assts,

widening the participation and ownership of black South Africans in the
economy  through  well-desgned economic  empowerment  initiatives
around state assets,

atracting foreign direct investmernt;

promoting the African Renassance and the Millennium African Pan
through active involvement of South African infrastructure providers, and
ensuring security of dectricity supply.

The question is, however: Can the current ESl Sructure assst government in meeting
these objectives?

The first two objectives above — universa access to dectricity and rurad development
— oould arguably be met in any dectricity supply indugtry sructure. Electrification is
essentidly a question of funding and a task for digtribution, or the regiond dectricity
digributors (REDs), not the supply-Sde or the generation pat of the busness.
Neverthdess, it could be argued that you need an efficient ESI for a sustainable
eectrification effort and ES reform could unlock economic vaue from the industry
to fund dectrification.

Medting the last objective, tha of security of supply, is a little more complex.
Monopoly-planned investments often lead to over-invesment and we have seen this
happen with Eskom in the past. Market-driven investments should lead to optima
investment efficiencies. The &bility of commodity markets to provide security of
supply is not that wel-proven, however. Other commodity markets tend to exhibit

8 These goals have been distilled from: the Energy Policy White Paper; the Ministry of Public
Enterprises’ Accelerated agenda towards the restructuring of state-owned enterprises; speeches by the
Minister of Minerals and Energy; and briefingsto the NER.
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invetment cycles of over- and under-investment that are evident in commodity price
cycles. In the case of dectricity, the dtuation could be worse because it cannot be
stored or stockpiled. Under-investment would result in price volaility, as well as the
risk of brown- or black-outs in extreme cases. A nationa capacity in integrated
resource planning can provide early warning sgnds to government about the risks of
under-invesment, and governments can adways intervene in the market to ensure
capacity enhancements.

There is a drong argument that the other economic objectives listed above cannot
adequatdly be achieved in the current structure of the industry and, as shdl be argued
below, are best achieved through ESI reform.

2.2 Why doesthe South African ESI need reform?

In a sense this is a redundant question because the government has dready initiated
reform of the ESl. The government’s response to the problems of poor management,
technica capacity, operationd efficiencies and financid controls, in the didtribution
dde of the indudry, is to rationdise and create financidly viable digribution utilities.
Didribution will be taken out of Eskom and will be combined with locd authority
eectricity didributors into sx REDs In addition, the Eskom Converson Bill
consolidates the corporatisation of Eskom and converts Eskom into a public company
with share cepitd held by the state. Eskom is now lable for the payment of taxes and
dividends Eskom can aso creste subsdiary companies for example, for its
Generation, Transmission and Eskom Enterprises divisons.

There are, however, a number of further important reasons why the government has
decided to continue this reform process.

Future electricity prices as low as possble — but economically
sustainable: l.e. the government wishes to ensure tha investment
(alocative) and operationd efficiencies result in prices that are as low as
possble, but are not s0 low s0 as to prgudice the financid vidbility of
utilities

Allocative efficiency: After many years of over-capacity, decisons have to
be made soon around investments in the power generation plants. It is
important that those decisons are made within the context of an industry
dructure that encourages efficient dlocation of cgpitd. Within the current
industry  dructure, the costs of poor invesment decisons are sSmply
passed on to the consumer. Many argue that price increases’ in the future
could be held to a minimum when investors bear a more equitable share of
the risk and hence are incentivised to make least-cost investments.

Productive efficiencies. Internationd experience has demondtrated that the
introduction of competition in generation has, in many cases resulted in
improved productivity and lower cods. If regulatory regimes ensure that
these benefits dso reach consumers (and not just investors) then lower
prices will result.

° Present average wholesale electricity prices are well below sustainable prices to pay for new
generation investments
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Unlocking economic value: The government wishes to increese financid
and economic returns from its state-owned enterprises. To date, it has
recaved little financid return from the vast publicly-owned resources that
ae invesed in Eskom, and it has recelved no taxation income from
Eskom.'® The government can restructure the ESl in order to optimise the
vaue of the industry and the financid returns it will receive, ether in the
fom of annud cash flows or eventud lump sum proceeds from
privatisation. This income could be earmaked for more transparent
funding of the dectrification programme, as wdl as funding other public
objectives such as the reduction of date debt. There will be an important
trade-off between maximisng returns from privaisation, and ensuring that
electricity assets are not vaued a too high a leve that could result in high
electricity prices for consumers because of the required revenue Streams
for investors to meet targeted rates of return.

Broadening economic ownership: South Africa needs to widen the
participation of he mgority of its people in the economy. Eskom is one of
the largest and best peforming of the dat€’s assets. Eskom generation
assts provide extraordinary opportunities for promoting black economic
empowerment through a discounted equity offering, with re-payment in
dividends and eanings. An initid public offering (IPO) could enadle
broader public participation.

Foreign direct investment: South Africa has inadequate domestic savings
and needs to attract internationd capitd into fixed domestic investment to
support economic growth. International experience indicates that there is a
great ded of interest in investing in new and exiding eectricity generation
assats, particularly where the rules of the market are clear.

New African Initiative: There is a srong argument that, in its current
form, Eskom is not optimaly podtioned to contribute to the Millennium
Africen Plan and the New African Initigtive. Although it has some
technica cooperation agreements on the continent, it has not made any
large investments. Eskom will be able to compete much more effectively
in a globd dectricity market if it has dready experienced competitive
forces in the locd market. The creation of an open, competitive market
would aso encourage investments in the region, paticulaly in hydro-
dectricity and naturd gasfired plants with dgnificant impaects for
economic growth and dability in the region. In addition, there ae
important opportunities for transmisson invesments to relieve sysem
condraints and provide new transmisson capacity. If transmisson is
sepaated from Eskom  generation, then the new South African
trangmisson company could make important inroads into the region
independent of Eskom’ s generation ambitions.

101t should be noted, however, that — Eskom has, in the past, financed and cross-subsidised the huge
national electrification programme
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3. GOVERNMENT ELECTRICITY SECTOR POLICY

3.1 Electricity distribution industry policy decisons

The inititive to reform the dectricity industry in South Africa dates back to a least
1992, when the ANC hosted a workshop a the Energy and Development Research
Centre a the University of Cape Town. A decison was made soon after to establish
the Nationad Electrification Forum, which involved an extended interaction between
industry players, unions and civic representatives, and the recommendation to set up
the Nationd Electricity Regulaor (NER). The NER then convened the Electricity
Working Group to further develop proposals to restructure the eectricity distribution
industry. The government then sat up the Electricity Restructuring Interdepartmental
Committee, which took recommendations through to the Cabinet to combine Eskom
and municipd dectricity utilitiesinto REDs

The government then appointed a consortium led by PriceWaterhouseCoopers to
undertake detalled modelling to determine the number and boundaries of the REDs
and aso the detalled planning to undertake the rationdisation. Six REDs have been
proposed, despite objections from some of the stakeholders. It is hoped that the REDs
will be operational before 2004. Full retall competition is not being proposed at this
stage, athough it is possble laer. Thus the REDs will have franchised customers
within ther geographic boundaries and will undertake both the digribution and
«ling of dectricity. The Electricity Didribution Indusry Resructuring Committee
comprising rdevant government departments, Eskom, loca government and the NER,
oversaw the work of the consultants, and in May 2001, the government accepted the
main conclusons,

3.2 Electricity supply industry policy decisons

In addition to dectricity digtribution, the government has begun the reform of the ESI.
The foundation for ES reform was laid down in the Cabingt-approved White Paper
on Energy Policy released in December 1998. The eectricity sector's objectives are
stated as:

improving socid equity by specificdly addressing the energy requirements
of the poor;

enhancing the efficdency and competitiveness of the South African
economy by providing low-cos and high qudity dectricity inputs to
indugtria, mining and other sectors; and

achieving environmental sudtainability in both the short and the long-term
usage of natural resources.

The White Paper dso emphasises objectives of improving energy sector governance
and achieving energy security through diversty of supply. It is further dsated that in
order to ensure the successes of the dectricity supply industry as a whole, various
developments will have to be consdered by the government over time, namely:

giving cusomers the right to choose their dectricity supplier;
introducing competition into the industry, especialy the generation sector;
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permitting open, non-discriminatory access to the transmisson system;
and
encouraging private sector participation in the industry.

The White Paper dso dates that the government bdieves Eskom will have to be
resructured into separate generation and transmisson companies and that the
government intends separating power stations into a number of companies.

At a Minigerid Workshop on Electricity Supply Industry Reform held from 35 April
2000 in Midrand, the Miniger of Mingds and Energy dated further that the
government's main objectives of reform are to:

increase economic efficiency in invesment decisons and operation S0 that
costs and prices are as low as possible;

maximise financid and economic returns to government from the ES;

increase the opportunity for black economic empowerment; and

protect public benefits such as widened access to the poor, energy
effidency ongoing ressach and devdopment and  environmenta
sudtainability.

A media release by the Minigter of Public Enterprises, Jeff Radebe (dated 10 August
2000) describes the benefits of restructuring state-owned enterprises as follows.

The economic growth and employment benefits of restructuring will be
direct. 1t will result in increesed investment, higher capitd inflows and a
reduction in public sector debt, with a dgnificant longer term impact on
South Africas GDP growth and substantid net proceeds accruing to the
fiscus.

In August 2000, the Ministry of Public Enterprises published “A Policy Framework:
An Accderated Agenda Towards the Restructuring of State Owned Enterprises,”
which dates:

Eskom will be corporatised, with transmisson, digtribution and generation,
each forming a separate corporate entity;

different generdting companies will be formed to promote internd
compstition prior to the introduction of privae sector paticipaion in
generaion, in conjunction with new power requirements; and

drategic equity patners will be introduced into different Eskom
Enterprises business units.

The report stated further that transmisson would probably remain in the hands of the
date and that it islikely to take the form of a separate independent company .

The Eskom Converson Bill of 2001 replaces the old Eskom Act of 1987 and
subsequent amendments. It converts Eskom into a public company (named Eskom
Holdings Limited) with its share capitd held by the date. This is the fird dep in
resructuring Eskom. Eskom now pays taxes and dividends to the dae A
memorandum to the Converson Bill describes its purpose as: bringing about more
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efficiency and competitiveness in the running of Eskom; exposng Eskom to globa
trends, and ensuring that Eskom is run in terms of a protocol on cooperative
governance. It further Sates that:

The benefit to the country of the unbundling of Eskom is that in the long
run Eskom might decide to draw on the benefits of liging on a stock
exchange and, in that event, citizens and foregners dike will be in a
position to acquire shares in Eskom. Eskom can only be listed on a stock
exchange if it is a company and Government is preparing for that
eventudity, should it arise.

In consdering the consolidated dectricity industry reform proposds in May 2001, the
Cabinet approved the proposals for the reform of the ES that would ensure the
introduction of managed liberdisation of the energy sector and that:**

0] in order to mest Government's developmentd and socid
objectives, Eskom mantan a dominant role in the exiging dectricity
generating market sector;

(ii) a limited privete sector paticipation within exiding dectricity
generating market sector will be introduced;

(i) the involvement of Black Economic Empowerment (BEE) within
the generation sector be about 10% of the existing generaion capacity by
no later than 2004;

(iv) in order to ensure nonrdiscriminatory and open access to the
transmisson lines, a separate State-owned transmisson company will be
edablished, independent of generation and retall businesses, with ring-
fenced transmisson sysem operation and market operation functions.
Initidly this transmisson company would be a subsdiay of Eskom
holdings and would be established as a separate, state-owned transmisson
company before any investments are made in generation capacity;

V) over time a mult-market model of dectricity generators, traders
and power purchasers may take place on a variety of platforms, including
bilaterd deals, future markets and day-ahead markets;

(V) a regulatory framework was in place tha would ensure the
participation of Independent Power Producers and that diversified primary
energy sources were developed within the dectricity sector without
hindrance;

(vi)  the planning and development of the transmisson sysems weas
underteken by the trangmisson company subject to government policy
guiddines

(viii)  over time, and taking cognisance of the drategic objectives of the
region, the Southern African Power Pool must develop into an independent
sysem operator for the southern African regiond grid system, where
public and private generating companies could participate in the pool; and

(i) by adapting the role of the regulatory system, which would include
the reform of the legd framework defining the role of the NER, the
development of a new framework for licensing, the adaptation of a price-

1 Media briefing by Minister Phumzile Mlambo-Ngcuka, 3 July 2001, Pretoria
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stting routine and the cregtion of capacity in order to monitor the
effectiveness of the reformed ESl and to ensure the security of supply.

4. INTERNATIONAL TRENDSIN ELECTRICITY MARKET
REFORM

Electricity market reforms have generdly involved the following dements:

commercidisation and corporatisation of public utilities,
changes in the gructure of the industry to increase competition;
the creetion of a set of eectricity market trading mechanisms,
increased private sector participation; and

changes in regulatory oversght.

4.1 Commer cialisation and cor por atisation

Often the fird sep in reform has been to transform publicly-owned utilities into
commercid corporations subject to performance contracts and the payment of taxes
and dividends. The chalenge has been to convert indebted, poorly peforming
utilities, reliant on government funding and subsdies, to public corporaions that are
able to raise capitd on private markets, meet performance objectives and provide
fiscd revenue dreams. Govenments may dat treating them like any other
commercid enterprise and the emphess turns to maximisng shareholder vaue.
Corpordtisation involves defining shareholding and share capitd — often, in the
beginning, ill owned by the date. Commercidisation and corporatisation initiatives
assig in cregting a level playing field with private operators through a degree of
convergence in the cost of cepitd and acceptable rates of return on asss.
Restructuring and privatisation often follow.

4.2 Restructuring for competition

If new entrants and technologies are to compete effectively then open, non
discriminatory access to the transmisson and distribution syssem must be guaranteed,
and no one generator or supplier should enjoy market power.

The smplest way of achieving these objectives is to restructure the industry and this
has often been an early dep in the reform process. The old verticdly integrated
monopoly indudtries are verticaly unbundled, i.e. generation (G) is separated from
trangmisson (T) and didribution (D), which ae then opeaed as separate,
independent entities. Secondly, there is horizonta unbundling, where generdtion is
golit into a number of competing companies (none big enough to exert market power)
and/or the introduction of new generators is permitted. Any generator may then send
thelr dectricity through the transmisson and disribution sysem to customers. This is
termed wholesale competition, which firs emerged in Chile and the UK and is now
being followed by the mgority of countries undergoing reform. This process has not
always been successful, and care needs to be taken that one or a few generators do not
regularly control the price setting areain the market.
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In some cases, for example, Cdifornia, generators have been permitted to retain
ownership of ther transmisson wires and non-discriminatory access to transmisson
is then overseen by an independent systems operator (ISO). In practice this has often
proven costly, expensive and difficult to reguleate.

Governments have sometimes introduced competition in phases by firg dlowing
independent power producers (IPPs) and/or importers to enter the market. These IPPs
often have to secure future eectricity sdes through a power purchase agreement
(PPA) with the dominant utility (sometimes refered to as the single-buyer modd).
Private finance houses modly insst on these PPAs in order to secure a predictable
debt-servicing income sream. This gpproach has been followed in many Southeast
Adan and other developing countries. This modd involves a number of compromises
as full wholesde competition is denied (as the old utility has a dominant market
postion through controlling most of the generating capacity and the transmisson
sysem) and there is a red danger tha governments and utilities might be stranded
with cogly PPAs that are uncompstitive in the future, i.e. power purchase agreements
might dictate a fixed price over a long period. However, if full competition were to be
introduced prices might fal.

Generation | | PP \ /IPP
Transmission G&T
v v
Distrib Distrib
v v
Customer Customer

MONOPOLY MODEL SINGLE-BUYER MODEL
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There is growing consensus that it is preferdble to introduce full wholesde
competition from the beginning by separaing generation from transmisson (i.e
guaranteeing nortdiscriminatory  access to transmisson of eectricity to customers)
and through aso bresking up generdion into a number of competing companies, none
large enough to exert market power.

At a mature stage in the reform process, supply of dectricity is often separated from
the operation and ownership of the digtribution wires and a number of suppliers or
retalers compete to sdl dectricity to customers, or put the other way around,
customers can choose ther suppliers. This is termed retail competition. Choice of
supply for large customers is often introduced at the same dtage as wholesde
competition, and then extended to smaler consumers a a later stage. Suppliers buy
ther dectricity from the wholesde maket and then pay the transmisson and
digribution companies a regulated price to transport their eectricity to customers.
Cugomers thus often see their dectricity bill split into an energy component (the
price of eectricity bought from a generator) and a transport cost (the wires charges).

Customers may dso eect to purchase their eectricity directly from generators. The
UK, Norway, New Zedand, Audrdia and many other countries have moved to retall
competition; firg dlowing large cusomer choice and then eventudly extending
competition to al eectricity customers.

4.3 Electricity trading mar ket

A key dement necessary for competition is the creation of an eectricity market or set
of trading mechanisms and indruments. There ae two broad market modes that
describe the way in which sdlers and buyers of eectricity interact.

The power pool model has been widdy implemented, initidly in countries such as the
UK and South America. In this modd generators bid their power into a pool (i.e. a
block of power a a particular price for a particular period — usudly an hour or hdf
hour a day ahead). The bids are stacked from the lowest to the highest and the pool
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operator prepares commitment and dispatch schedules a day ahead on the bass of a
demand forecast and merit-order of power bids from the pool based on the lowest
price bids. Power is dispaiched to meet demand and hence surplus generators (i.e.
those with the higher prices) are not dispatched. Purchasers buy their power from the
pool a a price that is based on the bid of the last dispaiched plant, i.e. the system
margina price, plus any capacity payments. The sysem operator handles condraints,
largdy by adjusting the dispaich schedule, and ancillary services (eg. reactive power
and voltage regulation) are procured by the system operator. System baancing is
managed by the system operator, based on separate price schedules for increases or
decreases in actua generation output or consumption (baancing market). The costs of
the system operation and balancing are added to the pool price as an uplift payment.
In this model al generators and purchasers are required to meke their physca
purchases or sdes of dectricity through the pool, athough they might hedge their
risks with financid contracts for differences. Demand-sde participation tends to be
week in many of these power pools.

As more experience develops with competitive eectricity markets, a multiple
electricity trading market model is evolving (i.e. not dl power is traded through a
sgngle pool). The pool is voluntary and not mandatory, as in the previous mode. A
market develops for long or medium-term bilatera contracts between generators and
suppliers and/or customers. A single sysem, margind price is replaced by a system
where supply and demand market participants are paid, and pay, as bid or agreed.
Market risk is hedged through trading in futures or forward contracts. A power pool is
used as a day-ahead market (which usualy becomes the reference price) and because
electricity is generaly not stored, and supply and demand has to be matched on a red-
time bass, a badancing market becomes critical. All market participants who are out
of kelance from their contracted positions will be exposed to the price in the baancing
market. These various market plaforms have clearly ddineated rules and settlement
procedures. Essentid dements of this mode are the freedom for participants to
choose ther trading plaform(s) and the fact that demand-sde participaion is
stronger.

Figure 2: Market platformsunder the multi-market model

Bilateral Futures Short-term Balancing Settle-
trades market market market ment
Bilateral Typically Typically a day- Market for Financial

contracts for year-ahead & ahead market varying supply settlement for

physical delivery month-ahead through a & demand in each market
markets through  power exchange order to balance platform
a power exhange the system

Source: Econ Report 43/2000

4.4 Increased private sector participation

The ES can be restructured and competition introduced while keeping the bulk of the
sector in public ownership and without privatisng. This is the case in Norway and
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was the initid phase in the reform process in the Netherlands. Other countries such as
the UK, Chile and Argentina restructured and privatised a the sametime.

The private sector can enter the ESI, ether through invetments in new IPPs or
through the privatisstion of publidy-owned ESl assets. Governments can privatise
through inviting drategic equity partners, targeted equity sdles, auctioning assets or an
IPO.

Many argue that the full benefits of competition have only been redised when the
competitive dementsin the indugtry (viz. generation and supply) are fully privatised.

4.5 M oder nising the regulatory framework

As public utilities have been commercidised and corporatised, and taken further from
direct government management and control, it has been necessary to put in place a
clear regulatory framework to protect consumers through tariff approva and to
provide incentives for utilities to improve efficiencies and drive costs down. As the
ES has been restructured to introduce competition, it has become important to
diginguish between those dements of the busness that are compstitive (and which
could be overseen by existing competition authorities) and those eements that remain
naturd monopolies and where sector regulation is essentid.

The generation and supply (retall) dements of the dectricity busness lend themsdves
to competition — while the transmisson and didribution wires operations are naturd
monopolies. (There could also be competition for services — such as metering, market
operation, settlements, etc — that can go out periodicaly on compstitive tender or
where pardlel trading mechanisms deveop).

As dectricity sectors have been reformed, the internationa tendency has been for
sectord dectricity regulators to focus mainly on trangmisson and didribution. There
has been a movement away from the old “command and control” price setting —
which characterised government and cabinet price gpprovas — to ether a cost of
sarvice (for example, rate of return) regulation, common in the USA, or a range of
conduct or incentive-based regulatory mechanisms such as price capping with an
efficiency factor (RP or inflation minus X in the UK), revenue cagpping (eg. Norway)
or, yard-gtick or franchisng regulation.

Electricity regulators have dso generdly been responsble for technicd regulation,
induding qudity of supply and safety issues.

In the past dectricity regulators tended to license not only transmisson and
digribution companies but aso dl eectricity generators and retal suppliers. While
there is a tendency now for the regulation and oversght of the generators and
suppliers to come under the jurisdiction of the competition authorities, sector
regulators Hill often monitor the dectricity market for sgns of market power and
market abuse. In some indances, regulators have played an activis role in forcing
gructura change in the industry. For example, OFFER in the UK forced divegtiture of
generation assets to reduce market power.
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5. POSSIBLE ES| MODELSFOR SOUTH AFRICA

The policy pronouncements on the ESl by the government imply a range of different
industry dructures or models. The government has stated that it is in favour of a
managed liberdisation process and it is thus possble that some of the modes outlined
bdow might emerge sequentidly. The differences in the modds relate primarily to
the varying extent of Eskom (i.e. dae) versus private ownership and the different
degrees of asset separation and hence different levels of competition and regulation.
The modds ae likey to result in different price outcomes. There are dso different
implications for unlocking economic vaue for the date, broadening economic
ownership and increasing foreign direct invetment. The following modes ae
considered:

Integrated monopoly: This is where ESkom days more or less as it is. A
drategic equity partner could be invited in. Vaiaions on this mode reate
to whether Eskom retains ownership of didribution and transmisson, or
whether it is redricted to a generation monopoly. Eskom would remain
subject to regulation.

Dominant supplier: This is where Eskom retains ownership of 70% of
generation under an integrated company (dthough with didribution
transferred to the REDs). The remaining 30% is sold to an independent.
Under this type of scenario, Eskom as the dominant supplier would remain
subject to regulatory scrutiny. Choices are as to which 30% gets sold off:
one option could be that Eskom retains the high cost generators, while
another option could be for Eskom to retain the lowest cost stations.

Subsidiary generation companies. This is where Eskom retans
ownership of 70% of generation but places clusers of dations into
competing subsidiary companies. Trangmisson is put in a sepade date
owned company to guarantee open non-discriminatory access and externd
trading mechanisms are established.

Majority of generation assets divested: This is where Eskom retains
ownership of 35% of the generation market. Divested generators are
placed in a least four private companies, i.e a st of five competing
clusters of assats is crested. Under this arrangement competition would
occur, dthough the clusters with drategic asset configurations would be
ableto lift prices above “perfect competition” levels.

Maximum separation of generators: This is where each power dation is
put in a separate company and is sold to the private sector. Here
competition would be expected to be fierce, driving prices to ther lowest
possble leve. This modd has not been serioudy conddered by the
government, but serves as a useful reference case.
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5.1 Integrated monopoly
(Exiging industry structure)
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Existing industry structure

This is the current Stuation. Eskom dominates generation and transmisson, and haf
of digribution. Smdl IPPs and modest imports ae permitted a the margin. These
gther sdl directly to a cusomer (eg. City Power to Johannesburg) or, in principle,
could sl directly to Eskom. Prices are regulated. Some of the problems with the
current industry structure have aready been discussed previoudy.

In principle, it is possble to introduce sgnificant private participation in the form of a
drategic equity partner. Consumers would probably be prgudiced if a monopoly were
to be privatised now, however. Effective regulation would be difficult and consumers
could be victims of private monopoly rents and profits. In generd, there is a growing
consensus that it would be unwise to dlow private equity participation without first
introducing competition: this is a point that appears to be accepted by the Department
of Public Enterprises and the Department of Mineras and Energy.
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5.2 Dominant supplier mode

(Eskom retains control of mogt of G and al of T and E; not more than 30% of
generation is divested)
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Eskom dominant supplier with up to 30% generation divested

This is effectively the modd that the government has chosen as the next sep in the
reform process. Eskom is corporatised and its generation and transmisson businesses
will be ather ring-fenced divisons or separate subsdiaries. Eskom Digribution will
be incorporated into a nationd EDI Holdings company and then into the REDs, as
indicated previoudy. The first divediture of generation assets could be the sde of the
mothbaled plant to a black economic empowerment consortium. Various options
aise as to which generdtion assets are further divested. The government has dated
that:

In order to meet Government's developmenta and socid objectives,
Eskom [should] mantan a dominant role in the exiging eectricity
generating market sector and that limited private sector participation,
within existing dectricity generating market sector, will be introduced.

If the developmental and socid objectives refer to dectrification, then it is not clear
why Eskom should retain market dominance in generation, as the REDs will be the
agencies that undertake eectrification, including in rura aress.

Eskom's internd pool might continue, whereby individud generators and clusters
“bid” a “price’ and quantity of eectricity to be produced for each hour for the day
ahead. Eskom system control dispatches power dations in merit order according to
the lowest prices until demand is met. The ring-fencing of the commercid operation
of individud power dations can begin, and internd competitive conditions Smulated.
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Effectivdy this is a sngle-buyer modd, as any private generator is likely to have to
&l to Eskom. An dternative would be an external “cost” based pool in which IPPs
would participate. A further dternative would be a government decision that dlows
| PPs to negotiate separate purchase agreements with large customers.

Eskom has argued that it wishes to retain ownership of transmisson assets. It ams to
build on its linked telecommunicetions infragructure in order to bid for a new fixed
line tdecommunications licence. However, vaious dterndtive arangements ae
possble. For example, Eskom Enterprises might take over the fibre optic assets in a
subsdiary tdecommunications company and a new independent transmisson
company ocould dgn dringent  Service Leve Agreements for its  own
telecommunications needs. There are good internationd precedents for this.

Eskom argues further that its credit rating will be serioudy prgudiced if it is forced to
divest its tranamisson assets. This seems unlikdy. The asset base of transmisson is
much smdler than for generation (with a book vaue of R5.5 bhillion versus R49.5
billion for generation, transmisson and digtribution combined). It argues further that
it wishes to be a mgor player in building and operating transmisson grids in Africa
This could aso be an option for an independent South African Transmisson
Company and might be a preferred option from the perspective of African countries
who might be wary of a large powerful Eskom being involved in both generation and
trangmisson investments in their countries,

If the tranamisson sysem were not placed under independent ownership then an
dternative option for securing non-discriminatory access would be the creation of an
ISO. The introduction of an 1SO could be expensve and difficult to regulate and
monitor. The smples way to guarantee non-discriminatory access to the transmisson
grid isto place the assets and operations in a separate independent company.

In this modd, the government might sruggle to atract new invesment into the
indudry as investors will not be comfortable with the inherent conflict of interest of
Eskom, as the owner of tranamission, potentidly favouring its own generation plant a
the expense of new-comers. IPPs are likey to demand long-term PPAS, which could
result in consumers being tied to non-competitive prices for decades to come.

Eskom is able to exercise dgnificant market power in this scenario and some form of
regulation of wholesale dectricity prices will be necessary.
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5.3 Subsidiary generation model

(Eskom’s remaining 70% of generation is placed in competing subsidiary companies.
Transmisson becomes a separate company. Externd trading mechanisms ae
inditutedO
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Eskom generation subsidiaries with open access and trading

The difference between this and the previous modd is that Eskom's generation
cugers are placed in subsidiary competing companies. Transmission is established as
a Separate state-owned company and non-discriminatory access to the grid is
guaranteed. This modd dso involves the edablishment of an externa transparent
power exchange and a st of trading arangements. The NER is arguing tha the
government should alow the previous model to evolve into this mode sooner rather
than later.

An independent transmisson company and power exchange with trangparent market
rues plus padld trading mechanisms will give potentid investors greater
confidence. This model does not require an independent system operator and system
operation, and a bdancing maket can be combined cost effectivdy with the
transmisson company. There will, however, dill be concern that Eskom Ltd will be
able to exert undue market power through its subsdiaries, and will be adle to
manipulate pricess. The Competition Commisson may not be happy with the
continuation of such a structure,

The above modds involve limited privatisation and hence reduced opportunities for
the state in terms of economic empowerment and fisca receipts.
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5.4 Majority of generation assets divested

(Eskom retains ownership of 35% of the generation market. Divested generators are
placed in a least 4 competing private companies)
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Eskom divests to 35% of generation in competing market

This mode accepts that competition requires a dilution of Eskom’'s market power and
ggnificant entry of new players. Divested assets could be privatised through black
economic empowerment provisions, an |PO or private equity participation.

An dectricity market is crested through the participation of a number of industry
players in a vaiety of trading arangements, induding a short-term power exchange
and baancing market, as wel as longer term bilatera and futures contracts. This
multi-market model represents a growing international  consensus on the way forward
in the dectricity supply industry. Proponents of this moded argue that competition is
likely to result in improved efficiency and lower prices than the previous models.

Significant black economic empowerment could be achieved, as well as fiscd revenue
for debt reduction. Sgnificant inward invesment could aso result. Financid and
economic returns are Sgnificantly greater than in the previous modds. Eskom would
be forced to compete, and a management culture and practice might be established
that could place Eskom in a better postion to invest abroad and contribute to
Millennium Africen Recovery Programme. Southern African regiond  economic
development could be dggnificantly enhanced as generdtion projects in the region
could have access to the South African market and would operate with greater market
certainty.

The fact that the State retains ownership of a portion of generation would endble it to
intervene more easly in new generation investments, should this be necessary, if the
market fails to respond to growing demand.
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This modd gives practicd expresson to government policy as lad out in the Energy
Policy White Paper of 1998. The Energy White Paper committed the government to
“introduce competition to the indudry, especidly the generation sector,” “permit
open, non discriminatory access to the transmisson system,” and “encourage private
sector participation in the industry.”

5.5 Maximum separ ation of generators

In this scenario each power dation is privatised and owned separately. Each power
dtation trades independently and competition is maximised.
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Maximum separation of generators in competing market

This modd has dl of the advantages of the previous modd, with the possble
exception of security of supply, which might be compromised if investors fal to
respond to growing demand. In addition, there is the potentiad problem of stranded
assets where high cost stations may not be able to survive. They would only be able to
be sold if the State discounted their asset value.

The government has not consgdered full privatisstion of Eskom serioudy. This mode
is induded in our andyds as a useful reference case in the moddling of competition,
prices and potential valuations.
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6. IMPLICATION FOR COMPETITION AND REGULATORY
OVERSIGHT

6.1 Basic principles

The objective of competition regulation and sector specific regulation is to address
market falures such as abuse of market power, natura monopolies, externdities and
information asymmetries, as well as to didribute outputs more equitably. It is useful
to delineste different categories of regulation (Lewis 2000):

Compstition regulation looks a the structure of markets, controls anti-
competitive behaviour and reviews mergers,

Economic regulation adopts and implements measures to control
monopoly pricing and to ensure appropriate levels of consumer protection
through regulatory mechanisms such as cog-of-service regulaion (eg. rate
of return) or incentive regulation that could involve price or revenue caps,
or yardgtick or performance based franchising regulation;

Technical regulation sets and monitors dandards 0 as to  assure
compdibility and to address safety and environmentd protection and
gmilar concerns, and

Public interest regulation addresses distribution and equity imbalances.

The introduction of competition should diminish the scope of regulation. A well-
functioning competitive market should provide better incentives and outcomes than a
regulated market, dthough in prectice a degree of overdght and monitoring is ill
necessary to ensure competitive behaviour.

The previous andyss points to a generd framework for aranging competition and
regulatory oversght in the dectricity industry. Firdly, some parts of the dectricity
busness are not easly placed within a competitive environment; viz. the transmisson
and digtribution wires sectors tend to remain natura monopolies and therefore need to
be regulated to protect consumers againgt potential monopolistic abuse.

On the other hand, the generation and retail of eectricity (and certain aspects of
market and system operation) are potentially competitive and should be subject to the
country's competition policy, legidation and oversght.

Thus, in principle, the ES sector regulator, the NER, should oversee the transmisson
and digribution part of the business, and the Competition Commisson should oversee
the generation and retall of eectricity. In practice, however, there will be consderable
overlgp of responghilities — certainly during the trangtion to a competitive market —
but dso later when the NER can play a professond support role to the Competition
Commisson in eectricity sector competition related matters.
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6.2 Therespectivejurisdictions and roles of the Competition Commission and
the NER

With the agreement to scrgp the exemption clause, Section 3(1)(d) of the Competition
Act (89/1998), the Competition Commisson clearly has jurisdiction over competition
matters within other regulated indudtries, including the ESI.

Section 21(1) of the Competition Act provides that the Competition Commisson is
respongble for:

(h) negotiating agreements with any regulatory authority to co-ordinate and
harmonise the exercise of jurisdiction over competition matters within the
rdevant industry or sector, and to ensure the consistent applicaion of this
Act;

(i) participating in the proceedings of any regulatory authority;

(j) advisng, and receiving advice from any regulatory authority; and

(k) over time, reviewing legidation and public regulaions, and reporting to
the Miniser concerning any provison tha permits  uncompetitive
behaviour.

On the other hand, the Electricity Act of 1987 (amended in 1994) gives the NER
datutory responshility to regulate market access to dectricity suppliers (through
licenang) and to gpprove dl dectricity prices.

A forma agreement between the Competition Commission and the NER does not yet
exig. A common understanding would need to be developed, between the two
regulatory bodies and government, on the scope and pace of restructuring to achieve
competition in the dectricity industry, and the respective roles in overseeing
competition.

Accepting that the generation and sde of dectricity are potentidly competitive
operations, and that they are currently under monopolistic control, it would seem
appropriate that the Competition Commission play a more pro-active role in requiring
a move to competition. The Competition Commisson would have a responghility to
ensure that a competitive dectricity market would be maintained if: generation is
broken into competing entities; opertaccess is granted to transmisson; eectricity
trading mechanisms are indtituted; and retall competition is introduced. Any instances
of market power abuse, or proposed mergers that undermined competition, would
need to be referred to the Competition Commission and Tribund.

It would be practicd for any agreement between the NER and the Competition
Commission to assgn a role to the NER to monitor issues of market power and then
refer instances of market abuse to the Commission for action.!? Given the complexity
of the market and trading mechanisms the NER would be more professondly
equipped to detect anti-competitive behaviour.

12 |n the UK the Competition Act of 1998 gives industry specific regulators such as the Office of Gas
and Electricity Markets (Ofgem) powers to enforce general competition law in their sectors. Ofgem is
bale to undertake investigation at is own initiative and to levy fines
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6.3 Role of the NER in monitoring and ensuring competition

As previoudy suggested, the NER has the potentid to play an important professond
support role to the Competition Commisson in monitoring and ensuring competition
in the dectricity indudry. It has a further role in encouraging gregter efficiency in
operation of the market:

The firg, and perhaps most important factor affecting competition, is to
get the dructure of the industry right. The NER has commissoned a
number of maket scenarios and modeling sudies that point to the
optimum configuration of generation duders, the importance of open
access to the transmisson grid (through an independent transmission
company) and the inditution of multiple dectricity trading mechaniams
Agreement should be forged with the Competition Commisson and
government, and Eskom and municipd digtributors should be encouraged
to indtitute the necessary restructuring.

Entry to the compditive dements of the indudry should largdy be
unrestrained  (dthough licences should 4ill be required to ensure
compliance with technicd sandards and environmenta and local planning
requirements).

Price in the compeitive dements of the industry should dso be
unregulated, except where market power and abuse is demonstrated.

The NER dso has an important governance role in ensuring that market
codes and rules are condructed in a way that encourages efficiency. This
would include:

0 A grid code with clear rules that determine sandards for
connection and system operationd rules,

0 Market membership rules for the day-ahead market, futures
market, bilaterad contracts, etc - induding bid, dearing and
Settlement procedures,

0 Bdancing maket agreement with rules and procedures for
information flow to the sysem operaior and for red-time
adjustments to balance supply and demand,;

0 Andllaay sarvices agreements for reactive power, voltage
control and spinning and backup reserve capacity;

0 Metering codes for the standards, format and timing of metered
datato be provided for final settlement.

The NER would not be involved in the day-to-day governance of dl these functions
but would play an important initid role in hdping to desgn an optima st of market
arangements and would aso have a periodic review respongbility. It is important for
these markets to evolve flexibly and responsvely, and so the overal governance
arangements should preferably involve dl reevant stakeholders who can periodicaly
provide their input to improve the systems.
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The NER would have a role (in conjunction with the market operator) in
monitoring pool prices, the baancing market and bilaterd contracts and
referring  anti-competitive behaviour to the Competitions Commission.
Electricity sytems have a number of charecteristics tha make them
vulnerable to gaming behaviour by generators:

0 Electricity is not easly or economicdly sored and supply has
to mach demand. This means that only those units dreedy
running, or those tha ae flexible enough to run
indantaneoudy (eg. hydro or gas turbines), would be able to
meet fluctuations in demand. These units are thus potentidly in
a position to “capture’ the baancing market at the expense of
available, non-operating, generating plant.

0 HEectricdty demand is rdaively indadic. dectricty is dill a
necessity, even when prices are high, and generators can
exploit this fact. Short-term indadticity is often exacerbated by
limted demand-9de paticipaion, thus limiting demand
response to price changes.

0 Wholede demand is rddivdy predictable the market
operator often forecasts aggregate demand and this information
isfredy avaldble to generators.

0 Vaiadle cogs of generding plants do not vary continuoudy
and thus generators can anticipate the supply curve shape by
“tracking,” i.e. by varying bids in the early stages to discover
the shape. The predictability of these issues raised above,
combined with the knowledge of competitors bidding petterns
and maintenance schedules, makes it possble theoreticdly for
generators to bid drategicdly to game the sysem. One method
would be to withhold capacity. This would have the effect of
shifting the supply curve to the left and pushing prices up. This
works best at the steep part of the supply curve, not where it is
relativey flat.

0 The poal is not one market but severd that vary tempordly and
geographicdly, i.e. pesk demand is very different from off-
peek, and regiona demand, location of generation plants and
transmisson condraints can create load pockets that are
effectivdy sub-markets. It is possble to game the market by
usng a plant tha sets the price in one market to influence
pricesin ancther. Thisis caled leveraging.

0 Condraints caused by transmisson and ancillary services cdl
for some plants to run amply because of their location and
technica characteristics. Over time, it becomes evident that
plants are criticd and generation owners could seek a premium
by bidding above their margina cog.

o Fndly, if the generation market and pool is not carefully
desgned from the dat, then cetan plants could become
regular and predictable price setters, again with the potentid to
push prices up above margind cogts. Equdly, a digtributor may
fal to act cod-efficently in the wholesde market, motivated
by an anti-competitive agreement with a generator, or because
the regulatory environment does not force cost savings to be
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passed on to consumers, or Smply because of incompetence in
eectricity trading.

These are not arguments againg introducing competition, rather they are reminders
that the sectorad regulator needs to monitor potentid market power and abuse on a
regular bass. Sustained price manipulation will be observable and could result in
severe regulatory sanction, including further forced restructuring of the market.

6.4 Economic regulation of transmission

The naturd monopoly components of the ES provide the essentid backbone of the
sysdem and it is important for the sector regulator (the NER) to ensure that the
transmisson entity provides eectricity transport services a least cost for customers,
while dill maintaining its core functions that include:

network operation and maintenance;

minimisation of system losses,

system dispatch and baancing in red time;

management of ancillary services such as reactive power, voltage control,
reserve and black start services,

long-term planning of generation and transmisson requirements (eg.
integrated resource planning); and

investment in network expangon.

For the regulator to regulate the costs of transmisson and didribution effectivey, a
thorough understanding is needed of exiding assets, new invesment requirements,
system operation overheads, condraint costs, connection costs and costs of ancillary
services.

Internationa experience indicates that economic regulation should be incentive-based,
dlowing investors to capture a portion of the benefits of efficiency gains, and passing
some of these gainsto customers.

In the trangtion to a competitive market, the NER is ingituting a new wholesde
eectricity pricing sysem that makes transparent the energy and transport components
of the tariff.

6.5 Regulation of digtribution

The government's restructuring proposds for the dectricity distribution sector imply
the rationdisation of Eskom's and locd governments didribution assets into Sx
REDs. Only large customers (above 100 GWh) will be able to choose their dectricity
supplier. Thus full retall competition is not envisaged in the short term. The cods of
providing retall services (energy purchases, metering, billing, customer services, ec.)
for al other consumers can be bundled together with costs of the distribution network
and will be subject to combined price control by the NER.

The NER currently regulates retal tariffs through a kind of yardstick regulation:
distributors are compared and prices are forced into a narrower band that is closer to
the most efficient didributor. In the future, price cgp or revenue cap incentive
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regulation, which incorporates a specified efficiency gan, is likdy to be used.
Determining what this efficiency gain should be could require benchmarking between
digtributors.

The NER is concerned not only with the level of prices but dso the structure of
avalable tariffs. Pricing policy determines the degree of cod-reflectivity in
recovering income from the different customer groups a different periods of the day
and season.

Unless there is retall competition, retaillers will have little incentive to pass through
their energy savings (from the wholesd e/generation market) to consumers.

If full retail competition is introduced in the future, then the NER will regulate only
the naturd monopoly (wires) pat of digribution and compstitive retal, or sdling
sarvices, will be subject to Competition Commission oversght, with the NER playing
a supportive monitoring function and referring any indances of market power or
abuse to the Competition Commission. There would need to be some redrictions on
horizontd integration of retallers. They should be separate from the transmisson
companies and preferably dso from distribution companies, and if not, there should
be dea ring-fencing of digribution and retall operations. The government Hill needs
to declare its policy over whether generation companies could own retailers or vice
versa

The implementation of retal competition will reguire dgnificant investment in
information technology. Competition for end-use customers typicdly requires haf-
hourly or hourly meters to be inddled. The cost of this metering could be sgnificant
and could conditute a barrier to switching suppliers. The NER might wish to ingtitute
aload-profiling system (asin Norway), which could sgnificantly reduce these codts.

The NER would continue to licence dl transmisson and digtribution operators, as
well asretail companiesin the future.

6.6 Technical regulation

The NER would continue to fulfil its statutory mandate to regulate technica standards
in the indusdtry. It is respongble for ensuring compliance with the Quadity of Supply
Standard (NRS 048) and the Qudity of Service Standard (NRS 047).

6.7 Regulation of public benefits

As reforms are introduced into power sectors around the world, the provison of some
important ‘public benefit’ programmes is being threstened and new programmes are
not being consdered. Examples of such public benefits incude energy efficiency and
enviroomentd  protection programmes, public-interest research and development
activities, as wel as programmes enabling grester access to energy by the urban and
rurd poor. Even though these programmes bring about subgtantiad welfare
improvements, they are often codly to implement and generdly require some degree
of public sector involvement. As benefits accrue to society as a whole, consumers
generdly do not consider investing in these goods themsdves because they are dso
ableto ‘freeride off others investmentsin this same product and/or service.
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Power sector reform adds new barriers inhibiting investment in these public benefits.
Initiatives to commercidise date-owned utilities and introduce compstition, for
indance, tend to bring about even grester cost pressures. Unbundling activities
remove Utilities ability to ‘spread” the costs of public benefit programmes, while
privatisation initiagtives put pressure on enterprisss to  ‘interndise programme
benefits, which is often not possble. New regulations to support these new contexts
can dso indirectly discourage the provison of vaious public benefits. The reault is
that some public benefits are being stranded by power sector reform initiatives.

On the other hand, market restructuring can dlow the introduction of renewable
energy technologies in ways tha were smply not possble within the old verticaly
integrated monopolies tha tended to favour large invesments in fossl fud and
nuclear energy. It is adways possble to put in place schemes that promote public
benefits. There are many examples of countries (including the UK) where energy
efficiency, combined heat and power, and renewable options are promoted within a
competitive market structure.

Eskom has played a mgor role in financing electrification and South Africa has
achieved a unique record in doubling the proportion of the population with access to
eectricity from one-third to two-thirds in a period of sx years. Eskom has dso
initiated investments in demand-sde management and energy efficency measures.
The government has begun to condder ways of continuing the dectrification
progranme through a more trangparent funding sysem linked to a Nationd
Electrification Fund and resourced from tax and dividend income and grant sources,
and supported by a Nationd Electrification Planning System. No specific provisons
have been made to continue programmes in energy efficiency, renewable energy and
rescarch and development once Eskom is restructured and it divests digtribution assets
and operations.

The NER could develop regulatory instruments, such as a public benefits charge, to
ensure that investments are made in public benefits.

6.8 Security of supply

In the past, Eskom has been the supplier of last resort and has ensured security of
supply (dthough with some economic cost because of the huge over-invesments in
the 1980s and 1990s).

In a competitive market, security of supply in the short term is governed by the
system operator, who is responsible for balancing supply and demand on a red-time
bass. In the long tem, an efficent market should send the correct sgnds for
investors to respond to new generaion (or demand-side) opportunities. Further, the
use of capacity payments, linked to loss-of-load probability, can act as an additiona
price dgnd to investors as reserve magins decrease. This does not adways work,
however. In the UK, for example, it was smply exploited by large generators for
short-term price advantage.

In the trangtion to a fully competitive market, it is important that the system operator
undertake integrated resource planning to produce an indicative generation and
demand-sde plan. Regular publication of these plans assds investors in
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understanding future needs of the market. The NER could play a 1ole in ensuring that
the current integrated resource planning capability in Eskom is transferred to the
transmisson group and becomes a public resource, rather than an exclusve drategic
resource for Eskom Generation.

6.9 Combining gas and dectricity regulation

The essentid dructure and nature of the dectricity and gas indudtries is not dissmilar.
They ae both network infrastructure indudries with potentidly competitive sources
of supply, extensve transmisson and didribution sysems, which tend to be naturd
monopolies, and retall that could be competitive. The regulatory principles for both
indudries are gmilar. In addition, gas is increasingly becoming an attractive and
competitive source for eectricity generation. Markets are currently being developed
in South Africa for naturd gas fidds in Namibia and Mozambique. It makes sense,
thus, for eectricity and gas regulation to be undertaken by the same regulator. Many
countries have gone this route, including the UK, which has recently combined its gas
and dectricity regulators. The South African government is conddering such an
option.

7. CONCLUSION

The South African dectricity indugtry is on the brink of fundamenta restructuring
that is amed a incressng competition in the sector. This paper has shown that there
are profound implications for regulation and the respective roles of the Competition
Commission and the Nationad Electricity Regulator. Many of the issues are highly
technicd and it will be important that both these organisations play a lead role in
advising the government on the way forward.
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