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Table 2.10: Summary of external costs of electricity generation (1997 R)

Low Central High
Air pollution and health 960 1,326 1,633
Water consumption - - -
Electrification -38 -208 -510
Climate change 2199 6 649 15 549
Total 3121 7767 16 671

Table 2.11: Summary of external costs of electricity generation (1997 mills/kWh)

Low Central High
Air pollution and health 511 7,06 8,70
Water consumption - - -
Electrification -0,20 -1,11 -2,72
Climate change 11,71 35,40 82,79
Total 16,62 41,36 88,77

2.4 Policy implications

Given the external costs and benefits identified in this chapter, there are a range of
technological and policy options that could reduce the damage costs associated with the
electricity supply industry and preserve the benefits, Technical solutions, such as end-of-pipe
pollution reduction equipment or alternative power generation technologies, are the subject of
the next chapter on environmental mitigation options and costs. Policy options on how to
influence technology choices in the electricity and other sectors are presented below, as well as

those supporting the electrification programme.

2.4.1 Incorporating environmental costs — why and how

Although from a purely economic perspective, electricity prices should include all of the social
and environmental costs associated with electricity production, in practice this is both difficult
and potentially in conflict with other social objectives. First, to provide affordable energy for
the masses of poor and unemployed people in South Africa will become more difficult if
electricity prices increase. So even if internalising externalities were warranted in the overall
economy. some provision must be made for the poor through, for example, a poverty or lifeline
tariff. On the other hand, keeping prices of good such as electricity low tends to

disproportionately benefits those who use the most — higher-income households and industry.
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The second argument about electricity prices relates to whether in industry low prices are a
strategic advantage that South Africa should exploit to bolster international competitiveness.
Electricity-intensive industries such as the large aluminium smelters in South Africa are highly
sensitive to any changes in electricity prices, and form the core of government spatial
development initiatives designed to promote economic growth. The sustainability of such a
strategy in the long run, however, is less clear. While South Africa does have abundant coal
resources, domestic and international pressure and standards are moving towards more
environmental controls, not less. If the large, long-term investments in the patial development
initiatives are not able to adapt to the increased costs associated with environmental
regulations, then their contribution to macroeconomic growth could be in jeopordy. (These
issues are discussed in more detail in the paper for this project on Manufacturing and economic

growth by Martine Visser.

Finally, we should stress that implementing pricing policies in the electricity industry that
reflect economic and social costs would have to be accompanied by a similar policy in other
sectors. It would not make sense to only increase electricity prices, when the prices of oil, gas

and coal also do not reflect the significant external costs associated with these fuels.

2.4.1.1 [Integrated resource planning

Including external costs in prices is not, however, the only policy tool available to incorporate
environmental impacts into decision making. In industrialised countries, particularly the United
States. the use of integrated resource planning (IRP) has been an important step in

environmental regulation of public utilities.

IRP is an electricity planning methodology that integrates supply and demand side options for
providing energy services at a cost that appropriately balances the interest of all stakeholders
(Swisher et al 1997). It was developed in the United States in the 1980s and built on earlier
electricity planning, the main objective of which was to provide a cheap and secure supply to
meet the electricity demand, taking that demand as a given. IRP involves evaluating a much
wider range of supply- and demand-side options to meeting services, and incorporating
environmental impacts into that decision-making process. External costs can, for example, be
added to financial costs when making a decision about resource selection in IRP, even without
adding the external cost to the price of electricity. This can encourage socially optimal resource
selection without such significant price increases. Note that while there is massive scope for
increasing the efficiency of electricity use, and thereby reducing environmental impacts, this is

beyond the scope of this paper focused on electricity supply. Other papers for this project on
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Water-cooled coal-fired power stations typically consume of the order of 2 1/kWh (efficient
ones slightly less, about 1,7 1/kWh), whereas dry-cooled power stations consume about 0,1

1/kWh.

There 1s a corresponding relationship between specific water consumption and plant age, which
is shown in Figure 4.3. Newer water-cooled plants show an improvement in water use
efficiency. The most recent plants are dry-cooled with a very significant reduction in specific

water consumption.

The key operational statistics of Eskom’s major power stations are summarised in Table 4.2.
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Table 4.4: Water consumption by supply system

River systrem Operational capacity Water consumption 1996 DWAF allocation
(MW) (%) (million ki pa) (%) (million kI pa)

Komati 6 670 21 69 31 85

Usutu® 10 140 32 80 36 55

Usutu — Vaal® 3510 11 28 13 70

Vaal 3558 11 37 17 na

Slang / Tugela 3672° 12 2,3 1 35
Mokolo 3690 12 3,5 1 na

Total 31240 100 220 100

Notes:

At full operational capacity (three out of six generator sets in operation at present)

b. Matla Power Station gets its water from both the Usutu and Usutu-Vaal systems. No information
on the split was provided. In the above figures, 100% of Matla’s water consumption is included as
part of the Usutu system.

4.3.2 The Komati-Olifants supply system

The water supply from the Komati-Olifants River system to Eskom Power Stations is depicted

in Figure 4.4,

The Komati-Olifants supply system provides water to Eskom's Arnot, Komati, Hendrina and
Duvha power stations (as well as Hendrina municipality) from the Komati River. Water can be
pumped 220 metres up from Vygeboom Dam to the Bosloop pump station, from where it can
be pumped a further 280 metres up to Wintershoek pump station, and then up another 100
metres and on to Arnot, Hendrina and Duvha. Duvha and Hendrina power stations can also be
supplied from Witbank Dam on the Olifants River. The Vygeboom Dam may be augmented
from weirs on the Gladdespruit and Poponyane streams via a gravity flow canal. Water can also
be abstracted from the Gemsbokhoek weir and pumped to the power stations via the Bosloop
pump station. Water from Nooitgedacht Dam may be pumped 250 metres up via the
Klipfontein balancing reservoir to Komati power station or may be used to supply the other
power stations via the Wintershoek pump station. The Nooitgedacht-Wintershoek pipeline may
be reversed to augment Nooitgedacht dam from Vygeboom Dam and Gemsbokhoek weir.
Lastly, water from the Usutu system can be transferred into Nooitgedacht Dam via the Camden

pump station.

The water supply from the Komati River to the Eskom Power stations dominates water use
within the Upper Komati River system. Total water use for power from the Komati River
system was 69 million kilolitres in 1996, compared to an allocation of 18 million kilolitres per

annum to irrigation and 6 million kilolitres per annum used by the urban and domestic sectors.
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The total mean annual run-off for the upper Komati River System is approximately 278 million

kilolitres.
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Figure 4.4: The Komati-Olifants water supply system

4.3.3 The Usutu-Olifants and Assegaai-Vaal water supply systems
The water supply network from the Usutu-Olifants and Assegaai-Vaal River systems to the

Eskom power stations is shown in Figure 4.5.
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e Thirdly. the report analyses the main factors which will influence future prices, including

trends at the wholesale level, and the effects of distribution industry restructuring.

¢ Finally, there are some concluding remarks.

5.2 Industry structure and proposals for change

South Africa's electricity distribution industry (EDI) comprises Eskom's distribution division, a
large number of municipal distributors, and a handful of other distribution agencies. Each
distributor is required to obtain a licence from the NER, which also has jurisdiction over prices.
Licence conditions include a requirement that the distributor fulfil an electrification

programme.

5.2.1 Eskom distribution

Eskom's distribution group supplies electricity to a large number of households and other
consumers. Eskom is the single largest distributor in the country, accounting for 60 per cent of
sales volume and 40 per cent of all end-users. Table 5.1 shows the number of customers, sales

and staff numbers for Eskom distribution and the rest of the industry.

Table 5.1: Eskom distribution 1998
Source: NER (1999a), Eskom (1999)

Eskom Non-Eskom Total Eskom as

distribution distributors % of total
Number of customers 2.6 million 3.4 million® 6.0 million 43%
Energy sales to end-users [GWh] 102 788 74 207° 176 995 58%
Staff 16 651° 17 823" 34474 48%

While a large number of Eskom's customers are low-income urban dwellers, Eskom is also the
principal authority responsible for supply to rural areas. In the past, Eskom had a relatively
small distribution division, focussing on the supply of power to large industrial users and
municipalities. The exception to this was supply to commercial farmers, for which Eskom has
always taken primary responsibility. Since then Eskom's distribution activities have grown

tremendously. This has been mainly due to the initiation of the electrification programme,

8 Calculated as 1996 total plus two years of electrification connections (300 000 per annum).

9 The quantity of electricity sold by Eskom to municipalities, plus their own generation, and adjusted for 5 per cent
distribution losses.

10 For 1995/6 financial year — latest reported statistics.
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Figure 5.1: Proportion of load supplied
Source: Own analysis of NER database

In addition to Eskom and municipal electricity suppliers, there are a small number of other

distributors. These include the following:

o Eskom joint ventures
Phambile Nombane: This is a joint venture between Eskom, Electricité de France and East
Midlands Electricity, which has electrified 60 000 houses in the Khayelitsha area of Cape

Town and now operates the undertaking on behalf of Eskom.

Transitional Electricity Distributor (TED): This distributor was created from Keskor, the
erstwhile supply authority for the former Kangwane ‘homeland’. Keskor was a 50/50 joint
venture between Eskom and the former Kangwane Government, whose share was

transferred to the new local authorities established in the area to create TED.

Uitenhage Electricity Supply: A joint venture between Eskom, private industry and the local

authority to supply electricity in this Eastern Cape town.

e Private companies
A small number of private companies distribute electricity. These are usually large mining

or industrial businesses that supply power to nearby settlements.

e Other
There are a small number of other small distributors, including district councils, the
National Parks Board (at the Kruger National Park), KwaZulu Finance and Investment
Corporation, and provincial authorities in several provinces. Together, these distributors

account for less than one per cent of all electricity consumed in the country.

5.2.3 Proposals for distribution industry restructuring

Over the past 15 years there have been many investigations into the electricity supply industry
in South Africa. An investigation of the municipal electricity sector was included in the initial
brief of the influential De Villiers Commission in 1983, but was removed following pressure
from local governments. In 1992, the Department of Mineral and Energy Affairs and the
Permanent Finance Liaison Committee of the Department of Finance conducted investigations
into the problems of the industry. These investigations recommended rationalisation of the

distribution industry, but were not acted on. By 1993, the challenges of the electrification

figures are for the 1995/6 financial year.
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programme led to calls for the establishment of a national form to address electrification issues,
leading to the creation of the National Electrification Forum (NELF) with support from Eskom
and the participation of a wide range of stakeholders. NELF presented a set of
recommendations to Cabinet in the second half of 1994, leading to the establishment of the
NER in early 1995. The NER was required to subject the industry to independent regulation,

oversee electrification and facilitate the rationalisation of the distribution industry.

The NER attempted to rationalise the electricity distribution industry through its first licensing
of electricity distributors. This initiative failed to result in any effective rationalisation and, in
the absence of a clear policy framework to guide it under these circumstances, the NER turned
to the government for direction. An Electricity Working Group was subsequently appointed, to
investigate the possible restructuring of the financial relationship between local government
and the electricity sector, and to develop proposals for the rationalisation of the industry. After
wide ranging consultations with stakeholders, the Electricity Working Group presented its
proposals to Cabinet for approval. Cabinet referred the proposals to an inter-Ministerial
committee which. in tumn, created an internal government committee known as the Electricity
Restructuring Interdepartmental Committee (ERIC). ERIC’s investigations were completed in
October 1996 and submitted to Cabinet. On the basis of its report, Cabinet resolved on 6
February 1997 that:

1. the electricity distribution industry should be consolidated into the maximum number

financially viable and independent regional distributors;

2. transparent, cost reflective tariffs, an electrification levy and a capped tax for part funding

of municipal services should be introduced; an electrification fund should be established;

3. political consultations should be conducted with the major stakeholders by the Ministers of
Minerals and Energy, Trade and Industry, Finance, Public Enterprises, Provincial Affairs

and Constitutional Development, and Labour;

4. a full-time transformation team should be established to investigate detailed issues and to

plan and implement the transformation process.

The government’s White Paper (DME 1998) on energy policy restates these recommendations

as follows:

Government will consolidate the electricity distribution industry into the maximum
number of financially viable regional electricity distributors (REDs).... The REDs will
be owned by Government. Control of all distribution network assets must pass to the

companies and Government will determine appropriate mechanisms for achieving this.
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The White Paper goes on to state that a ‘transitional structure’ will be implemented, consisting
of Eskom distribution as well as municipal distributors, and will be a separate company from

Eskom generation and transmission.

5.2.4 Price regulation

The economic rationale for regulation of electricity prices lies in the monopoly power which
utilities have. While Eskom does not have a statutory monopoly, it is a de facto one, and all
distributors have a licensed monopoly to distribute electricity within their supply jurisdictions.
Governments in industrialised and developing nations alike are increasingly turning towards
competition as an alternative to regulated monopolies. However, evidence indicates that
competition can be difficult to encourage, and price regulation continues to be an important

element of the industry.

It is somewhat unusual to have government establish a regulatory authority to control the prices
of public-sector utilities. In the past, the South African system of governance relied on the
oversight of government (in the case of Eskom) and local councils (in the case of municipal
distributors) to ensure that electricity utilities did not abuse their position of market power.

However, the case for regulating public utilities essentially relies on two arguments:

e Firstly, oversight by local councils was not found to be sufficient to protect consumers —
councils have tended to use electricity as a revenue-generating source to cross-subsidise
other services. While it can be argued that profits are recycled into community services, the

distortion of prices is economically inefficient.

e Secondly, utilities have tended to be increasingly commercialised and so less inclined to
pursue the ‘public interest’ and rather concentrate on earning healthy financial returns.
Coupled with a growing reluctance on the part of governments to interfere in management

decisions, there is a case for ‘arm’s length’ regulation of public utilities.

In South Africa the NER was established with authority to issue licences and control electricity
prices of all electricity undertakings in the country. This marked the implementation of a new
policy of regulation in the industry, subjecting Eskom and municipal distributors to regulatory

oversight for the first time.

Since its establishment, the NER has yet to issue clear guidelines or approach to the issue of
price regulation. Instead it has tended to deal with applications for price increases on an annual
basis. Eskom adjusts its prices annually, as do municipalities. These increases are presented to

the NER for approval, which has the authority to impose a lower price increase on any utility.
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Eskom’s applications for price increases have tended to be uncontroversial as they have always

been below the rate of inflation. The NER has approved these increases to date.

The presence of a large number of municipal distributors has allowed an opportunity for
‘bench-marking’ among distributors. The NER has implemented a system of comparisons
between distributors in order to inform decision making. The intention has been to
progressively encourage convergence of prices among different distributors, although different
cost structures have limited the extent to which convergence can be achieved without financial

transfers between distributors.

The future of electricity prices in South Africa will be influenced, to a significant degree, by
the development of the regulatory regime as well as the emergence of competition in parts of
the market. While 1t may be expected that tighter regulation will tend to exert downward
pressure on prices. the NER may recognise that in certain cases necessary investment in

refurbishment and grid extension will increase distributors’ costs, and so justify price increases.

5.3 Electricity prices and costs in South Africa

This section will examine price structures and levels, and analyse the current cost structure in

the electricity distribution industry.

5.3.1 Price structures

The set of price structures utilised in the distribution industry include:
e straight-line tariffs: where only an energy fee is charged,;
® two-part tariffs: where a fixed monthly fee and an energy fee are charged;

e three-part tariffs: where a fixed monthly fee, a maximum demand charge and an energy

fee are charged;

e declining block: where the energy fee is split into (at least) two parts, with

consumption above a certain amount being charged at a lower rate;
e time-of-use tariffs: where the energy charge varies with the time of use and season;

» special tariffs: these are suited to large users and include commodity-indexed prices,

interruptible supplies, and prices that change from year to year in a stipulated manner.

This section will review the tariffs structures currently employed in the distribution industry.

5.3.1.1 Domestic tariffs

Domestic tariffs are mostly structured either as two-part tariffs or straight-line tariffs.
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6.
RESTRUCTURING THE ELECTRICITY GENERATION
INDUSTRY: FACTORS LIKELY TO IMPACT ON
ENVIRONMENTAL PERFORMANCE

6.1 Introduction

The past two decades have seen significant restructuring of a number of countries’ electricity
supply industries. These changes have involved the privatisation of public utilities, a movement
away from regulated, vertically integrated monopolies and the introduction of greater
competition in the generation and distribution of electricity. The interaction of the electricity
supply industry with the environment has evolved in response to these changes, as well as in
response to changes in public perceptions of the importance of environmental issues and the
gradual evolution of approaches to dealing with externalities. All these changes pose new

policy and regulatory challenges.

In South Africa the focus is currently on the restructuring of the electricity distribution
industry. However. the need to restructure the electricity generation industry (EGI) in the
medium term is raised by the White Paper on energy policy, which notes that if the electricity
industry is to continue to be in a position to supply adequate, reliable, low cost electricity in an
environmentally sustainable manner the government will have to consider various

developments over time, namely:
e giving customers the right to choose their electricity supplier;
e introducing competition into the industry, especially in the generation sector;
e permitting open, non-discriminatory access to the transmission system; and
e encouraging private sector participation in the industry. (DME 1998: 29)

To introduce competition and private sector participation into the South African electricity
generation industry will entail a significant restructuring of Eskom. No formal proposals have
been put forward as to how this might be done. Nor have the possible environmental
implications of restructuring the generation sector (or any other aspect of the electricity
industry for that matter) been considered. And this even though, the Department of

Environmental Affairs and Tourism has embarked on a ‘comprehensive and integrated
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programme’ of environmental law reform that will have far-reaching implications for the

electricity industry.

This chapter explores the interaction between options for restructuring the electricity
generation industry in South Africa and different approaches to regulating environmental
externalities. The aim is to shed some light on the factors that are likely to affect the EGI's
environmental performance under different restructuring scenarios. More especially the focus

1s on the following questions:

e To what extent should environmental considerations influence the restructuring and the

choice of outcomes of the process?
e How will different restructuring options possibly impact on environmental performance?

e How should the regulation of the EGI and the regulation of environmental externalities be

managed in the future?

To introduce the discussion and to place the things in context we start by defining what is

meant by restructuring.

6.1.1 What is meant by restructuring?

The term ‘restructuring’ is widely used as a catchall-phrase for any significant state-initiated
changes or reforms. However, even private companies ‘restructure’ their operations. In the
present context restructuring refers to a range of broad reforms affecting the electricity supply

industry, which include the following:

e Restructuring of the structure of the electricity industry with a view to making it more
efficient. This may involve eliminating certain monopolies and allowing market forces

greater scope.

e Deregulation of markets dealing in tradable commodities with a view to making them more

competitive and hence more efficient.

e Re-regulation of natural or legal monopolies in the industry with a view to trying to

replicate positive market incentives and to maximise their effectiveness and efficiency.

e Encouraging private sector participation through the partial or total privatisation of state
assets and, more importantly, the removal of barriers to entry preventing or discouraging

private investment in the industry.
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e Corporatisation of public enterprises to ensure they operate autonomously of government,
are subject to management accountability, and operate under the same legal and other

conditions as private sector companies (Trollip 1996: 5-3).

Ideally, the impact on environmental performance of each of these aspects of ‘restructuring’
should be considered separately. Some effort is made in this direction, but given that all
restructuring processes have involved more than one of the above changes and many have
involved all five. it is not possible to be too precise. Current developments suggest that all five

aspects will feature in the restructuring of the South African electricity industry as well.

6.2 International trends: lessons relevant to South Africa

6.2.1 Environmental issues and the electricity industry
Over the years there have been significant changes in the way governments have sought to
regulate environmental externalities produced by the electricity industry. Curlee (1993:928)

argues that in the USA these changes have evolved in response to:

e improvements in our ability to measure emission levels and reduce the uncertainty

about the environmental damage associated with those emissions;
e greater capacity to assess the geographical incidence of environmental damage;
e technological developments to contain or reduce emissions;
e the development of methods to value environmental damages; and

e an increasing preference among the general public and policy makers for market-based

approaches to internalising externalities.

Notable trends in the way environmental externalities generally, but more particularly those

associated with the electricity industry, are dealt with include the following:

e There is a strong move towards imposing stricter environmental standards. The more
affluent countries such as Canada, Denmark, Holland, Germany and the USA have taken

the lead in this.

e There 1s a trend for the responsibility for environmental regulation and controls to move
from local governments to national governments, and national environmental agencies.
This is particularly noticeable in the USA, where the Environmental Protection Agency

dominates environmental regulatory activities.

e More information about the likely environmental impacts of new facilities and new

technologies is being made public as a result of requirements to prepare and circulate
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environmental impact statements for all large-scale developments that have the potential

for significant environmental degradation.

e Finally, and most significantly, the methods used by governments to deal with externalities
have evolved. From doing nothing or very little governments sought to address
environmental concerns by way of consultation in the 1960s. In the 1970s and 80s there
was an overwhelming shift towards command and control regulations, while more recently
governments have begun to make greater use of economic or market based instruments.

(Curlee 1993: 929-30)

What do these changes mean for the electricity industry? Very briefly, they affect investment
decisions, technology choices, planning timeframes, the need to manage regulatory risk, and so
on. They also affect the day-to-day operations of utilities, as managing environmental impacts
has become an important dimension of generating electricity. The internalisation of
externalities has altered the cost structure of utilities’ operations as well, with implications for
the price of electricity. In effect, utilities have had to become far more responsible in their use

of environmental resources.

The shift towards greater use of economic or market-based approaches to dealing with
environmental externalities is very significant as it introduces concepts of private ownership to
resources that were previously regarded as common property, such as air. In doing so, markets

are created where previously none existed.

It is, however, generally acknowledged that markets or economic incentives are not always
effective when it comes to dealing with environmental crises such as abnormal pollution build-
ups due to unusual weather patterns. In these circumstances, direct controls and prohibitions
offer regulators greater immediacy, predictability and flexibility than market-based
instruments. The trend is therefore towards using a variety of instruments or a ‘mixed
approach’ whereby market-based instruments are used to regulate and reduce emission during
normal periods and direct controls are reserved for dealing with situations that pose immediate
and serious risks. Table 6.1 compares the underlying logic, the instruments, and gives a brief
critique of both the command and control approach and the economic or market-based

approach.

Table 6.1: Comparing approaches to addressing externalities

Command and control approach Economic or market-based approach

Approach based on: Approach based on:
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e defining environmental targets and
permissible amounts or concentrations of

emissions;

¢ defining technological specifications for the
performance or design of equipment and
facilities;

e each standard is used as a reference for

evaluation or a target for legislative action

or control;

e one or more standard can be set to achieve

specific environmental quality goals.

e the economic understanding that externalities
arise because market prices do not capture

the full social costs of certain activities;

e the economic analysis that shows that
competitive markets optimise resource
allocation when price is equal to marginal

cost;

o the belief that competitive markets elicit
optimal cost minimising behaviour from

market participants.

Instruments

i) Non-marketable permits to discharge

These permits are based on the premise that
certain activities are prohibited, unless a ‘right
to pollute’ 1s granted. Permits cannot be
transferred to other sites, industries or processes
and they are usually granted subject to certain

technology or emissions standards

ii) Technology-based standards

The aim is to prescribe the technologies firms
must use so as to reduce emissions. In most
instances ‘the best practical means’ or the more
stringent ‘best available control technology’

must be used to control pollution.

iii) Uniform performance standards

The aim is to specify an emission rate maximum
that all pollution sources must comply with.
Firms can decide how to comply with the

specified rate.

iv) Penalties

The aim is to make permits and standards

Instruments

i) Emission fees & pollution taxes

The aim 1s to force firms to internalise the cost of
their externalities and thus induce them to reduce
emissions to an optimal level. Theoretically, an
emission fee should be equal to the net marginal
social damage caused by the firm's emissions, but
practically emission fees are based on what is
acceptable and sufficient to elicit the desired

abatement response from firms.

ii) Marketable emission permits

The aim is to use the market mechanism to
allocate costs of pollution abatement. The
regulator issues permits to individual firms
stipulating how much of a given pollutant they
may emit. This gives the regulator control over
the quantity of emissions. Once issued, firms may
trade their permits. Firms that can reduce
emissions cheaply will reduce emissions below
their initial allocation and thus have excess
permits to sell to firms either expanding

production or entering the industry.
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enforceable by specifying penalties that can be
imposed if firms are in breach of a standard or

the terms of their contracts.

Critique

e These measures are unnecessarily expensive
and inflexible, as they do not allow firms to
choose how to realise the required levels of

abatement.

o The information required to manage
technology standards is enormous and often

contested.

o These measures tend to be very rigid —
unable to accommodate economic and

environmental changes.

e Non-marketable permits encourage the
continued use of old industrial plant, as to
install a new technology would require

repeating the costly licensing process.

e  With uniform standards there is no incentive
for firms to reduce pollution below the level
required even if the cost of doing so is

minimal.

e Technology standards do not guarantee the
efficient operation of the prescribed devices

Or process.

e Permit systems are open to corruption as
they require a few officials to make
subjective judgements on matters that

involve large sums of money.

e  Where regulatory agencies have to work
closely with industries, there is a danger of

‘regulatory capture’.

Critique

o These measures have not eliminated the need
for standards, environmental monitoring,
enforcement and other forms of government
regulation. At best they can only alleviate the

government's capacity problems.

e The effects of economic instruments are not
as predictable as command-and control

measures.

¢ These instruments are not suited to dealing

with environmental crisis situations.

e They require, in some instances, more
sophisticated institutions than under
command-and-control systems to implement

and enforce them.
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Table 6.3: Environmental impacts of the EGI
Source: adapted from Fox-Penner (1997: 335)

Type Kind of impact Importance of impacts
Airimpacts: Coal fired generation is the principal source of air
Sulphur dioxide pollution in South Africa. It is aggravated by the fact
Nitrogen oxides and ozone | that many power stations are designed specifically to
Alr toxins burn very low grades of coal. Of particular concern is
Particulates the fact that it is concentrated in a very small area in
Carbon dioxide Mpumalanga.
Coal-fired Water impacts. ' Electricity generation ngrmally requires large amqunts
Water consumption of water, and can be an important source of pollution.
Thermal discharges Most Eskom power stations operate a zero discharge
Waterborne wastes policy and some of the newer ones have pioneered the
Disruption of ecosystems use of dry cooling technology.
Land impacts: The use of open-cast coal mining, the impact of acid
Degradation rain and waste disposal impact negatively on land
quality
) Water impacts: Most hydroelectric plants are part of schemes whose
Hydroelectric Disruption of ecosystems principal purpose is water supply. Their significant
and pumped Displacement of people environmental disruption can only be partly attributed
storage to electricity generation.
Air impacts: The use of gas is imited. Within a coal-dominated
G . Air pollutants system its impacts are benign, even though plant is old
as turbine : . .
and less efficient than combined cycle gas turbine
technology.
Air impacts. The environmental impacts associated with the normal
Alr pollutants operation of nuclear plants are significant and
Water impacts: particularly persistent. There 1s litt}e clarity as to how
Water pollutants spent fuel will be reprocessed or disposed of.
Thermal discharges The decommissioning of a plant poses additional
Nuclear Nuclear waste- environmental problems that have not been addressed.
Fuel processing The risk of a devastating accident exists, although it is
Waste transport, small.
processing & storage
Nuclear accidents
6.3.3 The regulatory frameworks governing the EGI

Table 6.4 sets out the governance structures within which the EGI in South Africa operates.
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Table 6.4: Governance of the EGI
Sources: Mitford-Barberton (1991), Fuggle & Rabie (1983), NER (1996), IEA (1996)

Type of regulation

Authority

Scope

Energy policv Dept of Minerals & Develop energy policy for South Africa
Energy (DME) Oversee the implementation of policy
Licensing National Electricity License of generation capacity.

Regulator (NER)

Set operational and safety standards.

Investment in new
plant

NER (after consulting
Eskom )

Evaluate all plans for new capacity

Submit all plans from municipalities and IPPs to
Eskom for evaluation.

Pricing NER Approve all wholesale and retail tariffs.
Monitor special contracts with large consumers.
Eskom Dept of Public Enterprises | Appoints Eskom's governing body.
Oversees performance.
Environment
Air quality Dept of Health, Control of scheduled processes by ‘best practical
Environment & local means’ using certificates;
governments. Rudimentary emission standards;
Zoning of land use.
Water quality Depts of Water Affairs, Ensure the quality of drinking water;

Environment, Health &
many other authorities,
including local

Set, monitor and enforce effluent standards;

Control specific pollutants;

governments. Approve developments requiring water;
Conserve specific ecosystems and habitats.
Nuclear materials | DME Oversight of the production, use, storage, disposal

Council for Nuclear Safety

and transport of nuclear materials.

The National Electricity Regulator (NER) was established in 1995 to regulate and manage the
entire electricity supply industry. Thus far it has established a licensing framework for all
distribution, transmission and generation activities, but it is doubtful whether it currently has
sufficient capacity to monitor these licenses effectively. The NER is also in the process of
rationalising the 2000-odd retail tariffs found in the distribution industry, but this is proving to
be difficult. Among its more important contributions to date is the research it conducted into
options for restructuring of the electricity distribution industry which had an important

influence on current restructuring plans put forward in the White Paper on energy policy (DME

1998).

Monitoring and regulating the environmental impacts of the generation industry is very
fragmented. At present Eskom has the most extensive programme for monitoring the

environmental performance of its own power stations and other agencies are generally reliant
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on this information. This is not a desirable situation given that it is subject to significant moral
hazard. In addition the dominant approach to mitigating environmental externalities in South
Africa 1s that of ‘command and control’. The weaknesses of this approach are noted in Table

6.1.

6.4 Options for restructuring the EGI in South Africa

The focus here is on outlining realistic options for restructuring the EGI in South Africa. At
present, neither the government nor the NER has put forward any proposals in this regard.
Eskom's position is similar to model one below. Others have proposed restructuring along the
lines suggested by model two (see Mountain 1994 and Mphiri et al 1998). The debate is thus
focussed on whether Eskom Generation should be allowed to remain intact or whether it should
be broken up. A further issue is the privatisation of Eskom Generation (or parts thereof) and
possibly of the municipal generation capacity as well. This debate is politically charged, but is
an option that the government cannot ignore, given that Eskom is the ‘crown jewel’ of state

enterprises and would command a very attractive price.

6.4.1 Models for restructuring the EGI

Soon after NER was established, a number of ‘task teams’ were set up to investigate various
aspects of the ESI. Among these was the Electricity Market Task Team whose brief was to
‘make recommendations to the NER regarding the need for an electricity market in South
Africa, as well as the required future structure, operation and commercial interfaces between
the participants in such an electricity market’ (NER 1996: 2-6). This task team examined four
possible ways of organising the electricity industry, namely: monopoly, single purchaser,
wholesale competition and retail competition (these models are described fully by Hunt et al
(1996: 21-87)). Although it did not make a specific recommendation as to which model should
be adopted, it is evident that the task team favoured establishing a structure compatible with

wholesale competition. Figure 6.1 illustrates the structuring of a wholesale market.

In the wholesale competition model the distributors, retailers and large customers are allowed
to choose their supplier. The generators therefore have to compete for buyers. For this model to
work there must be free access to the transmission grid, which would be operated by a neutral
provider. A market operator would also need to be established to manage the electricity market
and ensure a smooth flow of electricity between sellers and buyers. The distributors would
maintain regional monopolies and would be obligated to serve all customers in their areas. The

advantages claimed for this model include:
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In this model the rules governing the market would (in theory) apply equally to all the market
players, irrespective of their size or market share. This model is likely to emerge when the rules
governing a monopolistic market structure are changed to allow for greater competition, but
nothing or very little is done to address the dominant position of the utility that benefited from

the previous monopoly situation.

Electricity Wholesaler or Distributors/ Cnstamers
Generation .~
G
G D > C
Dominant Player
(‘i —» W Model
w
G D C
>
Fvtornal calac
Electricity Wholesaler or  Distributors/ Cuctomers
Generation o~
G I,
Lol —
Equal Player Model
G p O
with
6 [ == e
L Fvtarnal calac

Figure 6.2: Dominant player model for the EGI

Figure 6.3: Equal player model for the EGI

6.4.1.2 Model two: the equal player model

In the equal player model the utilities may vary in size, but no single one would occupy a
dominant position. For present purposes it is assumed that there would be a number of ‘larger’
companies with similar capacities (say between ten and 15 per cent of market share) and any

number of smaller companies.

The equal player model does not exist in South Africa given the existing monopolistic market

structure, and it would not naturally emerge if the market rules were changed to allow for
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greater competition. To establish this market structure Eskom Generation would have to be
restructured into a number of smaller companies and these companies would have to operate
independently of each other. They would not necessarily have to be privatised, but any form of

collusion between companies would undermine the market.

From the point of view of ensuring the emergence of an effective and efficient competitive

market there can be no doubt that the equal player model is preferable.

6.4.2 Restructuring the ownership of the EGI

Nearly 98.2 per cent of generation capacity is currently publicly owned, either by Eskom
Generation (92,7 per cent) or by nine different local governments (2,5 per cent). Eskom
Generation 1s a separate operating unit of Eskom. Eskom was recently converted from a
statutory body into a public company with the national government as its sole shareholder. This
conversion into a public company, the formation of various independent operating units and the
separation of core and non-core activities into different companies is widely seen as preparing
the way for the privatisation of at least part of the government’s interests in Eskom. It is
expected that when the government does decide to sell it will only sell its generation,
distribution and auxiliary interests, but will retain control over the transmission network. As
with other privatisation initiatives to date the government will probably only sell a stake in the

different companies, as opposed to selling them off completely.

Many factors impact on the price investors are willing to pay for state owned enterprises. An
obvious one is the availability of suitable investors. Eskom Generation is the fourth or fifth
largest utility in the world (depending on the measure used). This effectively reduces the
number of potential investors to a mere handful, which could result in the privatisation not
being properly contested and the price being sub-optimal. The alternative would be for the
government to break up Eskom Generation into a number of smaller companies and sell shares
in each of these separately. This would enable a far wider range of investors to participate,
Increasing the competition and, as a result, possibly increasing the revenue government raises

from the process.

Another important factor is the structure of the market. If the enterprise is a natural monopoly
or is given monopoly rights it is likely to command a higher price than if it were simply one of
a number of enterprises in a competitive market — other things being equal. The reason for this
is obvious: a monopoly offers investors higher rates of return than a competitive company. The
implication is that the government could raise more revenue by privatising Eskom Generation

as a dominant player as opposed to breaking it up into a number of equal players and
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privatising them separately. However, the immediate revenue gains of retaining the dominant
player market structure need to be balanced against the longer-term costs to the economy of
higher electricity prices, a less flexible generation sector and the implicit risk that such a
market structure creates for the government. Conversely, the lower privatisation revenues
associated with the equal player model need to be assessed against the likely benefits of a more

competitive market structure.

Should the government decide to restructure its generation interests, how it does so will depend
largely on how it decides to make the trade-off between maximising revenue and establishing a
robust market for electricity. Other factors such as the desire to promote black economic
empowerment may be considered as well. At present it seems unlikely that the possible
environmental impacts of different ownership structures will count for much in the choice,

unless these can be shown to be significant (as would be the case with Koeberg).

6.5 Restructuring and regulatory frameworks

One of the important dimensions of restructuring is that it changes the ‘rules of the game’ by
which the electricity supply industry operates, and therefore impacts upon the regulatory
framework. Indeed. in many countries a central aim of restructuring has been to change the
regulatory framework in order to introduce greater competition and to draw clear lines between

the state's administrative interests, its supervisory responsibilities and its business interests.

In this context. the special interventions aimed at bringing about restructuring must be
distinguished from the normal regulatory interventions that characterise the state's day to day
role in the industry. These normal interventions may include actions in the following areas

(Trollip 1996):
e Control of national resources.
e Regulation of monopoly power, with an emphasis on promoting competition.
e Oversight over markets to ensure they are delivering efficient outcomes.

e Oversight of consumer prices and the levying of taxes, possibly using taxes as an

instrument of energy and environmental policy.
e Promotion of energy efficiency.
e The development and use of new technologies.
e Strict control over nuclear energy.

e The environmental regulation of the electricity and related industries.
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The key feature of the frameworks approach is the existence of a strong, usually market-based
structure or framework within which the industry operates. The regulator’s principle role is to
maintain the integrity of the framework by ensuring that the rules of the game are equitable and
lead to efficient and sustainable outcomes. In some systems the regulator may be directly
responsible for operating certain markets such as the electricity exchange or the market in
emissions permits. In others there may not be a specific ‘electricity regulator’. Instead the
framework may be established by competition and industrial safety legislation in general. If,
over time, it appears that the outcomes are not in line with expectations the regulator may seek
to adapt the framework so as to alter the incentives faced by utilities. This indirect approach is
illustrated by the bold arrows in the right-hand diagram. Ideally the regulator would seek to
maintain an arms-length relationship with all industry stakeholders, consulting them on certain
issues relating to the framework, but otherwise leaving them to get on with servicing the
market and making a return for their investors. It would be up to the utilities to respond to the
market opportunities and competitive pressures exerted by other utilities within the confines of
the regulatory framework. It is generally acknowledged that this hands-off approach is less

susceptible to corruption.

These different approaches probably require equal levels of expertise to operate effectively.
However, the nature and location of this expertise may differ widely between the approaches.
In the interventionist approach most of the expertise will probably need to be located with the
regulator 1if it 1s to exercise effective direct control over the utilities. By contrast, the
frameworks approach would require fewer experts with the regulator and far more with the
utilities. The regulator would need sufficient capacity to operate certain markets and monitor
the overall system, whereas the utilities would need to invest in the management, forecasting,

planning, and trading skills they require to compete effectively.

The interventionist approach to regulation is most likely to be found where the industry has
strong monopolistic characteristics and is state-owned. This is often because governments fail
to make a distinction between the role of the state as owner and the broader public interest. The
interventionist approach has also long been seen as the best means of realising certain social
goals (such as energy security) and dealing with the risks of monopolies and environmental
externalities. By contrast, the frameworks approach functions best where there are a number of
equal players competing with each other; in other words it is more likely to be found where

there are a number of players in the EGI.

In many instances, a central purpose of restructuring is to move away from the interventionist

to the frameworks approach to regulation by changing the structure of the electricity industry
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so as to create appropriate markets and ensure there are a sufficient number of competing
utilities. Indeed, in South Africa the government has sought to drive aspects of the overall
restructuring process by reforming the regulatory institutions and adopting a different

approach.

6.5.2 Restructuring the regulation of the electricity industry

Much of the restructuring that has taken place thus far has focused on clarifying the roles and
responsibilities of the various government departments and agencies involved in the energy
sector, and in the electricity industry specifically. The convening of the National Electricity
Forum in 1993 and its recommendation that an independent regulator should be established to
oversee the restructuring process was an important development in this regard. The NER was
subsequently established. Its role is to promote an effective and efficient supply industry and
ensure that the electrification process proceeds as rapidly as is feasible. Its main tool for
achieving this is the power to issue licenses and to determine supply conditions including price.
It was hoped that the NER would undertake the process of rationalising the distribution
industry by refusing licences to those local authorities that do not have the capacity to meet
their responsibilities. This was not possible, however, largely because of the lack of
information on local authorities’ distribution activities. So the NER issued temporary licenses
to all 400-odd distributors and permanent licences for transmission and generation. Since then,
the issue of restructuring the EDI has been the subject of various investigations, but there is
little to show in terms of forward movement. Even the recent White Paper on energy policy
merely points to the need for further study of the issues (DME 1998:29-32). The White Paper
also indicates that the role of the NER and ‘the complete details of the regulatory regime have
yet to be finalised” (DME 1998: 45). As things stand, the government envisages the

development of a regulatory regime that will:

e cnsure the effective accountability of public utilities to implement national policy
decisions. without affecting their ability to manage their commercial affairs

independently;
e broaden the involvement of stakeholders in utility governance processes;
e expedite the introduction of integrated resource planning; and possibly

* introduce and maintain effective competition within the electricity supply industry.

(DME 1998: 45)

It would thus appear as if the overall trend is away from the highly interventionist (and

secretive) approach of the past to a more transparent and institutionalised interventionist
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approach. There is some indication the frameworks approach may be adopted in certain areas,
for instance with regards to competition among generators and giving customers choice of
supply. But there certainly does not appear to be any intention, at present, to adopt the

frameworks approach more widely.

6.5.3 Restructuring and environmental regulation

Thus far initiatives to restructure the electricity industry in South Africa make only passing
reference to the need to consider environmental factors and to ensure sustainable development.
Nothing concrete has been done to explicitly integrate environmental issues into planning the
restructuring process. Indeed the White Paper simply notes that ‘the overall regulatory
responsibility for energy related impacts lies with the Department of Environmental Affairs and
Tourism’ and that the Department of Minerals and Energy ‘has no regulatory responsibility
regarding the impacts of energy on the environment’. There is nevertheless an
acknowledgement that due to the ‘inevitable interaction between environmental and
development goals’ an integrated approach encompassing these two issues is needed. To this
end the DME undertakes to pay attention to environmental issues in studies it undertakes, and
to co-operate with the Department of Environmental Affairs and Tourism in monitoring various
environmental impacts of bulk energy supply and on governance issues. (DME 1998:79-86) At
present, co-operation between the two departments on energy or environmental policy is

minimal, and on restructuring the electricity industry it is non-existent.

And yet the Department of Environmental Affairs and Tourism has embarked on a
‘comprehensive and integrated programme’ of environmental law reform that will have far
reaching implications for the electricity industry. The National Environmental Management
Bill aims to provide the legal framework for environmental management and governance in
South Africa. The bill proposes the establishment of a Committee for Environmental Co-
ordination whose role would be to manage the performance of environmental functions by
various government departments by means of ‘environmental implementation plans’ and
‘environmental management plans’. The purpose of these plans will be to spell out how various
departments will ensure that their policies and programmes comply with specified

environmental principles and national norms and standards.

The department has also released a White Paper on Integrated Pollution and Waste
Management (DEAT 1998). This summarises the role of government in controlling pollution

as:
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e establishing and maintaining an effective system of integrated pollution control and

waste management;

e ensuring that all sections of the system use the same approach to pollution management
incorporating source based minimisation and control, environmental media impact

management and remediation;

e establishing and maintaining a system of clearly defined points of entry for permit

and/or authorisation applicants;

e establishing and maintaining a system of permit and/ or authorisation application

evaluation;

e establishing and maintaining a nation wide system of standards and procedures for

setting standards;
e establishing and maintaining a system of nation-wide monitoring;

e establishing and maintaining a nation-wide system of permit and/ or authorisation

enforcement;

e establishing and maintaining a system of interdepartmental interaction at permit and/ or

authorisation evaluation, monitoring and enforcement stages;

e cstablishing and maintaining a system of information collection, management and

dissemination to all relevant sectors of South African population; and

e establishing capacity building and awareness raising programmes and ensuring proper

public participation and integration into decision making processes.

Clearly, permits or authorisations are a central feature of the proposed pollution control policy.

These instruments are defined as follows:

In the context of this discussion, the terms permit and/or authorisation are used to
indicate a set of conditions which result from negotiations between the issuing
authority, the applicant and any relevant specialists. While it is, therefore, possible and
even desirable that certain quantified limits to such aspects as emissions and discharges
may be included in the permit or authorisation, it will also include specifications of
what monitoring will be conducted, by whom, with what frequency and where the

results must be sent and with what frequency. (DEAT 1998)

The Department of Environmental Affairs and Tourism has also considered the use of
economic instruments to control pollutants. It concluded that, although these instruments may

be highly effective and efficient in many instances, they do not remove the need for the bulk of
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e the electricity and environmental regulators must co-ordinate their activities to
maximise their impact and to avoid conflicts that skew incentives and result in perverse

outcomes;

e the regulators should seek to move towards a framework approach to regulation as

opposed to relying on the interventionist approach.
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Appendix 1
POWER GENERATION AND WATER RESOURCES

BASE DATA
1997 1996 Change | Av. yearly change
1996-97 (%) ! 1993-97 (%)
FINANCIAL PERFORMANCE INDICATORS
Revenue, Rm 20 448 } 18 687 9.4 10,1
Net income, Rm 3083 ‘ 3072 0.4 15,7
Property, plant and equipment in commission, Rm| 64 112 ‘58 007 10,5 : 8,5
Net expenditure on property, plant & equipment, | 5 444 | 5364 1,5 10,9
Rm o
Net interest-bearing debt, Rm 126991 27298 ‘\ (L,1) | (0,5)
Average price per kWh sold, cents' i 11,85 11,30 4.9 53
Average total cost per kWh so_l(i cents’ 10,08 i 9,46 6,6’ J 53
BUSINESS PERFORMANCE
Return on total assets, % h 11,30 i 11,65 I 3,0) \ 1,4
Real (inflation-adjusted) return on total assets, % 3,62 3,89 | (6,9) 2,7)
Debt-equity ratio 1,08 1,25 (13 6) (13,8)
Value created per employee, R'000 360 ‘1 330 1 11,9
[. Revenue per kWh sold (total sales).
2. Operating expenditure and net interest and finance charges per kWh sold (external sales).
3. This change is 6,2% if the non-recurring profit of 1996 is excluded.
TECHNICAL/BUSINESS PERFORMANCE INDICATORS: OPERATIONS
Total electricity sold, GWh' ‘ 172 550 \ 165 370 ; 4,3 4,6
Coal burnt in power stations, Mt 90,2~ 854 | 5,6 4,9
Water consumed by power stations, Ml 224 754 | 215 199 i 4,4 i (0,1)
Peak demand on integrated system, MW . 28329 | 27967 1,3 | 4,6
o [(30 June) | (24 July) | \
ASSETS IN COMMISION AT 31 DECEMBER
Nominal capacity, MW * 39 154 | 38497 1,7 ‘ 0,1
Net maximum capacity, MW ? 37175 | 36563 1,7 0,2
Power lines (all voltages), km 267 600 | 255 745 4,6 2,8
OTHER KEY STATISTICS
Staff employed at 31 December, number * 39241 ‘ 39 857 (L,5) 2,3)
Customers at 31 December, number (thousands) 2244 ; 1877 19,6 32,9

1. Includes internal sales of 334 GWh.

2. The difference betveen nominal and net maximum capacity reflects auxiliary power consumption and
reduced capacity caused by age of plant and/or low coal quality.

3. Excludes employecs ofsubszdzaly companies.




Electricity production (Draft)

96

Appendix 2
THE IMPACT OF WATER PRICE CHANGES ON
ELECTRICITY COSTS

A SPREADSHEET MODEL

] 1997 | 1998 [ 1999 | 2000 | 2001 ] 2002 [ 2003 | 2004

Base line cost data

Total unit cost of electricity 10.08| 10.38{ 10.69| 11.01| 11.35( 11.69| 12.04| 1240
sold (c/kl)

Total costs (R million) 17,416 | 18,476 | 19,602 | 20,795| 22,062 | 23,405 | 24,831 | 26,343
Additional costs arising from the change in the price or unit cost of water

Annual (R million) - 23 41 48 56 67 27 33
Cumulative (R million) - 23 64 112 169 236 263 295
Percentage increase in total costs

Annual (%) - 10.1%  [02% }0.2% |0.3% 10.3% |0.1% |0.1%
Cumulative (%) - 101%  [0.3% ]0.5% |0.8% 1.0% 1.1% 1.1%
Additional cost of electricity

Annual (c/kl) - 1.001 0.02 0.03 0.03 0.03 0.01 0.02
Cumulative (c/kl) - .001 0.04 0.06 0.09 0.12 0.14 0.152
Cumulative percentage impact on the price of electricity to consumers

Assumed average retail prices

group 1 (10 ¢/kWh) - 01% | 04% | 0.6% | 0.9% 1.2% 1.4% 1.5%
group 2 (15 ¢/kWh) - 01% | 02% | 04% | 0.6% | 0.8% | 0.9% 1.0%
group 3 (20 ¢/kWh) - 01% | 02% | 03% | 04% | 0.6% | 0.7% | 0.8%
group 4 (25 ¢/kWh) - 0.1% | 0.1% | 0.2% | 04% | 05% | 0.5% | 0.6%

Notes

An analysis of the price elasticity of demand of electricity arising from the additional cost of electricity

has not been incorporated.

The choice of cooling technology will have a much greater impact on water demand as new capacity is
built (or old capacity is recommissioned) than the price elasticity of demand for electricity
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Appendix 3
RESTRUCTURING AND ENVIRONMENTAL
PERFORMANCE: INTERNATIONAL EXPERIENCES

A survey of electricity industry restructuring experiences shows that ideological and economic
— more typically fiscal — considerations were by and large the driving forces behind most such
processes. There is not a single instance where environmental considerations provided the
driving rationale for the restructuring of any country's electricity industry, though they may

have influenced the shape of the restructuring outcomes.

Because the environmental impacts of electricity generation are dependent on the type of power
plant being used, it follows that the impact that restructuring has on environmental performance
will be largely a tfunction of any changes that occur in the types of power plants used, their
efficiencies and pollution control capabilities, and the intensity of their use (Fox-Penner 1997:
334). Until very recently, little attention appears to have been paid to the effect that the
different restructuring experiences have had on the environmental performance of the

electricity industries concerned.

This is not to say that environmental issues are not important and have not significantly
affected the electricity generation sector. Indeed, many of the regulatory responses to such
issues have had a profound effect and have precipitated far-reaching changes to the electricity

industry. Some of these developments are noted below.

Environmental issues taken into account in restructuring

As noted, a mix of ideological, economic and fiscal considerations have been the driving forces
behind all electricity industry restructuring processes, whether in the United Kingdom, the
Scandinavian countries, New Zealand or Uganda. Nevertheless there are a number of instances
where environmental considerations have impacted on the restructuring processes themselves,
or been taken into account in a way that is likely to impact on the medium-to-long-term

direction of the electricity industry.

The way nuclear generating plant was dealt with in the restructuring of generation industry in
England and Wales is a notable example of a case where environmental risks and costs
influenced the restructuring process. Initially, the intention had been to privatise all the nuclear
plant (which supplied about 20 per cent of the electricity in 1989) within National Power. To
compensate it for the decommissioning costs, operational and regulatory risks of nuclear power

National Power was allocated 70 per cent of the total generating capacity, compared to the
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30 per cent for PowerGen. However, the financial institutions persuaded the government that
the nuclear risks were too great for the private sector, and the nuclear plant was withdrawn
from the sale at the last moment. Hence, three companies, two private and one public, emerged
from the restructuring process with a market share split as follows: 50 per cent to National
Power, 30 percent to PowerGen and 20 percent to Nuclear Electric. In addition the
government imposed an 11 per cent levy on all non-fossil generation, in the guise of a ‘green
tax', to supposedly help support the decommissioning costs of nuclear plants, but which in

reality continues to subsidise the nuclear industry (Bunn 1996: 1-4).

In Norway the desire to manage the environmental uncertainty (variations from normal
precipitation) associated with an industry where 99,6 per cent of electricity is generated by
hydroelectric plant was an important consideration in the formation of the Power Pool in 1971
(Wiedswang 1994). By allowing for the trading of power at a common ‘marginal value’, this
market facilitated the optimal utilisation of the system to the extent that independent utilities
joined in. In 1991 the Norwegian government deregulated the market further by passing an act
allowing for general third party access to transmission — that is, all Norwegian utilities could
now transmit power through all Norwegian transmission networks. This allows for the optimal
use of the country's hydroelectric capacity. Similar considerations have impacted on the
deregulation of electricity markets in Sweden and Finland, and have also informed the creation

of a Nordic electricity market and grid.

Denmark provides an interesting case where environmental considerations have tended to work
against the introduction of competition. While there are no legal monopolies in the Danish
generation industry, the entire electricity industry is subject to a non-profit system whereby
only costs relevant to electricity supply can be included in the price. In addition, the industry is
dominated by a range of political and regulatory agreements that seek to satisfy public concerns
about the environment and sustainable growth. For instance, in 1990 utilities ‘agreed’ to build
100MW of windmills, as well as implement a range of other measures to reduce CO7 output.
According to Hoffmann (1994) this ‘cobweb of centrally initiated regulations’ inhibits efforts

to introduce competition.

Impact of restructuring on environmental performance

The success of restructuring initiatives is invariably measured in terms of factors that provided
the rationale for embarking on the processes in the first place. These commonly include
improving efficiency, Introducing competition, reducing the cost of electricity, creating
opportunities for private investment, selling-off state assets, and so on. Since most restructuring

initiatives do not take environmental issues into consideration, only limited attention has been
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given to evaluating their impact on environmental performance. Because ‘environment’ was
not an issue or objective it is not considered when measuring the success or otherwise of
different restructuring processes. The brief discussion that follows does not purport to fill this
gap. The aim is to highlight the fact that restructuring of the electricity industry, particularly the
generation sector, can impact significantly on environmental performance and that this is an

area that requires further study.

(a) Efficiency of resource utilisation

When assessing the efficiency gains resulting from restructuring or deregulation the focus is
typically on staffing, capital utilisation and other financial measures. So, for instance, 48 000
people were employed in the electricity industry in England and Wales in 1990. Five years
later, the restructured successor companies generated about the same amount of power with
only 46 per cent of the staffl Unfortunately, there is rarely any reference to whether
environmental resources are being used more efficiently or whether the changes are socially
and environmentally sustainable. A number of examples illustrate that this issue is certainly

important (see Bunn (1996), Henny (1996), Pirvola (1994) and Wiedswang (1994)):

o The deregulation of the electricity market in Norway has facilitated the more efficient use
of the country’s existing hydroelectric generating plant. As a result less new plant has had

to be built, which is a positive environmental externality.

e In discussions around deregulating the electricity market in Finland, Pirvola (1994) noted
that freeing the market would change attitudes to power-plant construction and that
economic considerations would tend to dominate at the expense of the long-term interests

of the industry, society and the environment.

e Proponents of the Nordic Electricity Exchange note that bringing together the Norwegian
hydro-dominant, the Finnish thermal-dominant and the Swedish balanced systems could

realise great efficiencies in the overall use of resources.

e In the British experience, the higher cost of capital in the privatised markets has tended to
discourage investment in both nuclear and coal plant, but favoured combined cycle gas

turbines.

e It has been suggested that the privatised British generation companies are retiring older
coal plant five to ten years earlier than would otherwise have been the case, due to high

potential environmental costs.
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e In Britain, Nuclear Electric increased output from its existing plant by 40 per cent in the
five years after the 1990 restructuring of the industry; as a result the government is

considering splitting the company in two and privatising the newer plant.

e There is evidence that the current ‘market’ price in Britain is distorting the profile of
investment in new plant away from the efficient mixture of base-load and peaking plant
which is usually considered appropriate in large power systems. Almost all of the new plant

is contracted for base-load.

(b) Getting prices right

To date, all restructuring or deregulation initiatives have promised to lower the cost of
electricity to consumers, and there is evidence that this has happened in most instances.
However. to ensure the efficient use of resources it is important to ‘get prices right', that is, they
should reflect the social cost of different resource-use options accurately. Given that most
electricity in Britain is generated using non-renewable fossil fuels it is conceivable that the
lower prices are sending the wrong signals to consumers. Instead of encouraging greater end-
use efficiency, lower prices encourage inefficient consumption. By contrast, in Finland the
competitive nature of heating provided by combined heat-and-power plants has encouraged
their widespread use and made a significant contribution to the improvement of air quality.
Similarly in Norway, lower electricity prices have encouraged households to switch from oil to

electric heating systems.

(c) Changes in energy nix
The British restructuring has had a tremendous impact on the mix of primary energy sources
used to generate electricity, which in turn has impacted significantly on the environmental

performance of the industry. Three related trends are evident:

¢ Investment in the gas sector has been significant (15,7GW in eight years). This ‘dash for
gas’ has been strategically motivated. Distribution companies have been anxious to co-
invest with IPPs in order to counterbalance the price setting power of the generators.

Furthermore, the cash-rich generators have been equally keen not to be left out this sector.

e Increased efficiency has enabled Nuclear Electric to expand its market share significantly.

The role of nuclear energy is set to increase further with imports from France.

e There has been a movement away from coal generation partly in response to what is
happening in the gas and nuclear sectors, and partly as a result of cost factors and

environmental concerns about meeting sulphur limits (British coal is more expensive and
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higher in sulphur). Breaking the link with the electricity industry led to 80 per cent of the

coal mines closing in the five years following restructuring.

In the Nordic countries there are indications that the introduction of the Nordic Electricity
Exchange could contribute to the better utilisation of different primary energy sources by

facilitating a more efficient mix of hydro and thermal generating capacity.

Experience in the Scandinavian countries, Britain and the USA suggests that cogeneration can
meet a significant share of the demand for electricity, but that the institutional barriers
preventing fair competition need to be removed to give these generators access to markets.
Where restructuring has led to competitive markets, investments in cogeneration have tended to

Increase.

(d) Investment in improving the environment

In the USA there is concern that the introduction of price competition will create a situation
where ‘all power producers will have a single dominant incentive: to minimize all
environmental compliance costs that add no marketing benefits’ (Fox-Penner 1997: 343). There
1s evidence that increased competition has substantially reduced the number of renewable

energy programmes in both the USA and other countries.

(e) Development of new technologies

One of the more uncertain aspects of restructuring is what its impact on technological
development is likely to be. It can be argued that the more competitive environment will
encourage firms to invest in R&D in order to gain a competitive edge. By the same token
investment in ‘blue sky’-type research with uncertain yet potentially significant benefits may
suffer. This change in the mix of R&D may negatively affect realising improvements in
environmental performance in the longer term, given that research efforts will be concentrated

on improving the bottom-line rather than on solving environmental problems.

In assessing the environmental impacts of different restructuring and deregulation processes,

there are two key questions:

e Could the improvements in environmental performance arising from restructuring have

been realised in some other way, more particularly through regulation?

¢ Could the negative impacts on environmental performance have been avoided by changing

certain aspects of the restructuring process?
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