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Executive summary

The efficiency and performance of the electricity supply industry and, by implication, of the
energy regulator, the National Energy Regulator of South Africa (NERSA), has a significant
impact on the success of other economic policies and therefore ont h e ¢ o @eaoriomiy 6 s
growth and development.

In recognition of the important role played by economic regulators, the Centre for Competition,

Regulation and Economic Development (CCRED) of the University of Johannesburg (UJ) has
undertaken a capacity buil ding prdng Rrgett) tdfgétedg ul at or
at economic regulators commissioned by the Economic Development Department (EDD). The

project involves a review of the orientation and performance of various economic regulators, the

identification of the constraints impacting their performance and the design and implementation

of a knowledge capacity development programme in response to identified needs.

The Electricity Supply Industry (ESI) was identified as a key industry in which a review of the
performance of NERSA was to be undertaken. The ESI has been regulated by an independent
regulator since 1995 (first by the National Electricity Regulator (NER), followed by NERSA since
2005). The regulator is tasked with price determination, licensing, dispute resolution and
compliance of electricity suppliers. Its roles and responsibilities are set against a backdrop of an
industry that was historically, and currently still is, dominated by Eskom, a state-owned
enterprise (SoE), at all three levels of the value chain (generation, transmission and distribution).

The ESI in South Africa is a complex interaction of institutional and regulatory frameworks, the
development of which has been partly shaped by political power relations and competing
interests over the decades. Policy uncertainty and related issues in the regulatory framework of
the ESI have resulted in certain detrimental impacts on the sector and the economy as a whole,
particularly during the 2008 load-shedding crises. Sub-optimal investment decisions in terms of
planning, timing, size and technology choices of power plant investments have had negative
consequences on the development of the ESI. The unstable policy environment further
complicates Eskombés financi al pl anning, in turn
affordable finance for new build, and ultimately increasing electricity prices. In addition to the
lack of capacity and unclear responsibilities of the Department of Energy (DoE) and NERSA,
there is information asymmetry clearly in favour of Eskom which makes regulation even more
challenging.

Policy and planning decisions of the ESI have impacted electricity pricing and this has been
mainly due to large and lumpy investment decisions of Eskom for generation expansion, which
is a pattern from the 1970s repeated in the late 2000s. In addition, political decisions to supress
electricity prices in the 1990s meant that the price path of electricity historically was not in line
with the cost of producing electricity. When new generation capacity needed to come on line to
cater for increased electricity demand, the price of electricity spiked up substantially, with
increases well above inflation. This has been exacerbated by costly construction delays in
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recent years. Furthermore, and arguably more devastating to the economy, have been the
problems related to electricity supply with periods of severe shortages and load shedding in
2008 during which a number of industries were forced to shut down or scale back production.
E s k o nbasiness decisions (largely investment decisions and technology choices) and
performance therefore have a significant impact on the ESI and ultimately on the cost and
availability of electricity in the country.

Covering these issues, this review conducts an evaluation of the pricing levels and trends in
South Africa, both historically, over a 40-year period, and more recently since the use of the
Multi-Year Price Determination (MYPD) pricing mechanism by the regulator. The type of
regulation that NERSA employs in determining price levels of the ESI is broadly based on a
rate-of-return methodology, which allows for tariffs to cover all costs of operation as well as earn
a reasonable return. In recent years (since 2006), this has been employed through the MYPD
developed by NERSA.

NERSA (and NER previously) has taken some bold decisions regarding electricity price
increases requested by Eskom over the years. It has played an active role in scrutinising cost
components in Eskomdés tariff applications,
requested. This is particularly important given the rate-of-return type of regulation, where there
is an incentive or tendency for the regulated entity to inflate/pad costs. The process by NERSA
however has also allegedly been politically influenced, resulting in certain periods in sub-
economical and not fully cost-reflective prices. Ther e i s room to build
better able to scrutinise cost components put forth by Eskom. As mentioned, there is significant
information asymmetry in favour of Eskom, and NERSA needs to constantly be on top of cost
components in terms of finance, accounting and modelling techniques.

mor e

NERSAGC

NERSA has also made i mportant strides in making t

transparent, user friendly and cost-reflective over the years, which are positive developments
towards more efficient regulation. However, it appears that NERSA has not seriously engaged in
amending tariffs structures to large industrial users, such as those on Megaflex, as well as those
under special deals, according to changing supply and demand balances and economic
conditions. This may be the reason for the widening gap seen between industrial customer
prices on the one hand, and residential and rural customer prices on the other. Prices to heavy
users of electricity should be increasing relative to light users in tight supply situations so as to
discourage the use of electricity and encourage investment in energy efficiency and renewable
energy. However, it is appreciated that costs to supply these different user groups vary, where
industrial users are generally less costly to serve given their larger off-take than residential
customers.

Nonetheless, NERSA, in terms of the Electricity Regulation Act No. 4 of 2006, has the power to
review certain long-term contracts under special deals that also serve to keep certain industrial
tariffs artificially low, such as BHP Billitond sgreement with Eskom, if it safeguards and meets
the interests and needs of present and future electricity customers and end-users. There is
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potentially scope for training to understand evolving market and economic dynamics of heavy
industrial electricity users in South Africa, which would provide NERSA with a better
understanding of the impacts of their interventions (or non-interventions) in the economy. This
would allow NERSA to take more robust decisions in terms of industrial policy and employment
implications of the special schemes.

Electricity tariff determination by municipalities is a complex area, with much controversy around
NERSA6s mandate to regulate municipality el
strides in attempting to address the issue of municipality pricing in the face of uncertain
legislation governing this space, including through assisting municipalities to collate their cost
information in a formal manner that is more cost-reflective through prescribed forms.
Nonetheless, there are still serious concerns around accurate and standardised cost reporting,

ectric

as well as repair and mai ntenance back]!l ogrbutioo f

infrastructure. NERSA should play a more proactive role in attempting to clarify the apparent

muni

b egislative misalignment 60 (fmal owicipghl tanffs and impartantlyr ol e

assist in addressing the repair and maintenance backlog issues, which is reported to be at crisis
levels.

The impact of the performance of the electricity sector on other aspects of the economy raises
an important question around the role of economic regulators in general. Should economic
regulation be isolated from other economic and social development objectives of a country,
particularly in a developing country with
position that actions of Eskom and NERSA have direct implications on other policies and
therefore cannot operate in isolation from other objectives. This is assessed in terms of pricing
to heavy industrial users, special pricing deals struck with dominant market players and the
pricing of electricity by municipalities, as discussed above. Promoting small businesses,
increasing competition, stimulating downstream beneficiation and the resultant employment
spinoffs, and poverty and inequality reduction have all been integral components of industrial
and other social and development policies over the years. It is argued that actions of the ESI
players and NERSA are significant for the successes of other policies and a regulatory approach
that does not take into account the impact of electricity-related decisions on other policies is
arguably too narrow in its mandate. With this at the heart of the debate, this review focuses on
the following key questions in attempting to understand what has happened in the ESI over the
years, why this has happened and what the impact has been on the industrial development
trajectory of the country:

AHow effective has economic regulation in
mandate? To what extent does regulation in the electricity sector contribute to, or is in conflict
wi t h, ot her economic devel opment mandates a
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1. Introduction

The Regul at or y Capaadty iBtildimgs Broject undertaken by the University of
Johannesburg (UJ) through the Centre for Competition, Regulation and Economic Development
(CCRED) was commissioned by the Economic Development Department (EDD) in recognition
of the importance of effective performance of economic regulators for the growth and
development of South Africa. The project involves a review of the orientation and performance
of various economic regulators, the identification of the constraints impacting their performance
and the design and implementation of a knowledge capacity development programme in
response to identified needs.

The Electricity Supply Industry (ESI) was identified as one of the key industries in which a
review of the performance of the regulator, the National Energy Regulator of South Africa
(NERSA), formerly the National Electricity Regulator (NER), would be undertaken. The
efficiency and performance of the electricity supply industry and, by implication, of the energy
regulator has a significant impact on the success of other economic policies and therefore
economic development.

For several decades prior to 2008, South African households and industry paid relatively low
prices for electricity. The electricity supply interruptions in 2008 raised fears that
underinvestment in electricity generation capacity by national power utility Eskom and weak
management of coal stocks would have a strong negative impact on economic growth (Altman
et al., 2008). Eskom subsequently embarked on a large-scale capital expansion programme to
generate the necessary electricity to cater for the shortfall and adopted a multi-year price
determination mechanism (MYPD) to fund this expansion. This has had a significant impact on
price, and has led to a public outcry by both residential and industrial customers alike.

Indeed, the core of economic regulation lies in pricing and decisions taken by the regulator in
relation to pricing. However, pricing and other decisions, such as investments in the ESI,
operate within complex institutional and regulatory frameworks, along with equally complex
political and power relations fuelled by competing interests. These interactions have shaped the
electricity sector over the last few decades. Further, conflicting and unresolved policy and
regulatory issues, particularly with regards to energy planning, have complicated the work of the
energy regulator and have resulted in some suboptimal decisions which have had implications
on the economy.

An overview of pricing over the past 40 years reveals patterns of large price spikes in real terms,
coinciding with massive power station construction projects, first in 1978 and again in 2008
pursuant to power cuts in 2007/2008 (Figure 1). This review assesses important regulatory
decisions over this time period that have shaped the trajectory of electricity pricing in South
Africa.

Page 10 of 137



Figure 1: Average Electricity Prices from 1972-2013 (in ZAR c¢/kWh)
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Sources: TIPS, based on Eskomd 4996 Statistical Year Book and 2013 Historical Averages; and
Statistics South Africa andCR)uaaproduaerdpece index(BRI).me r
Note: Base year: 2012. The average price is a simple average across all tariffs Eskom charges calculated
by taking total value of sales divided by the number of kilowatt-hours (kWh) sold per year. As far as TIPS
is aware, this includes sales from special pricing deals.

In addition to Eskomé rice increases, municipalities, who are amongst the largest buyers of
bulk electricity on-selling to commercial and residential customers, add significant margins on
electricity prices, margins which are over and above their actual costs associated with
distribution. This has negatively affected the competitiveness of smaller industries that largely
rely on municipality-supplied electricity (such as the foundry industry and small fabricators).
Between 25 and 60% of the revenue earned by certain municipalities to fund their activities is
estimated to be from the on-sale of electricity (Clark and van Vuuren, 2013). Revenues from
electricity form one of the main revenue streams for municipalities, creating perverse incentives
for municipalities to earn their income through marking up electricity prices at the expense of
consumers and the development of local industry. However, there also appears to be a serious
problem in the non-standardised cost accounting methods of municipalities, which inform the
tariff application to NERSA, and severe underinvestment in repair and maintenance of the
electricity distribution system. These dynamics are assessed in Chapter 5.
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While smaller industrial users of electricity and households appear to bear the brunt of these
price escalations, large and highly electricity-intensive users, such as the aluminium and certain
ferro-alloy smelters, are shielded from these increases through long-term contracts entered into
with Eskom several years ago which locked in favourable prices. These contracts were
generally entered into at a time when Eskom had significant overcapacity, with a reserve margin
of up to 40%, and when industrial policy and the 1998 White Paper on Energy Policy advocated
for investment in large, energy-intensive sectors. These sectors are often capital intensive, not
contributing significantly to employment. And because they are often large exporters of basic
products, they generally contribute little to downstream beneficiation. There are therefore

concerns that such electricity pricing practices and policies go against Sout h Adurreitc a 6 s

development objectives and policies. The contracts with the ferrochrome smelters were short-
termed, with termination timed to coincide with the projected eroding of the electricity surplus,
while the aluminium smelters contracts were longer term and are still in effect today. It is
however important to note that one of the reasons for the favourable prices to large users is the
lower cost to serve these customers, given that they off-take high voltage and the cost of this is
less per kWh than for residential users.

This review focuses on the following key questions in attempting to understand what has
happened in the ESI over the years, why this has happened and what the impact has been on
the industrial development trajectory of the country:

AHow effective has ehceonolmeé ct rriecgiutlyats emt orn
mandate? To what extent does regulation in the electricity sector contribute to, or is in conflict
wit h, ot her economic devel opment mandates a

This includes a critical evaluation of the pricing levels and trends in South Africa, both
historically, over a 40-year period, and more recently since the use of the MYPD pricing
mechanism by the regulator. It analyses the different tariff structures to different user groups and
explains the rationale for these over time, as well as if these tariff structures changed in line with
the economic environment. The rationale of certain special pricing deals is assessed against
industrial policy objectives. The role of municipalities in setting tariffs is also addressed and the
implications of these on industry considered.

Each of above will be assessed in the context of interventions, and non-interventions, of NERSA
over the years, with the aim of understanding the challenges faced at a practical level and what
has been done to overcome these challenges. It is noted that the topic of t h e Eegdlafio is
highly complex from an economic, political and social perspective. This review only focuses on a
few core issues and is not an exhaustive account of regulation in the sector.

This review is structured as follows. Chapter 2 briefly describes the ESI value chain, including
the role of municipalities and Independent Power Producers (IPPs). Chapter 3 looks at the
regulatory and institutional framework, assessing the respective roles of NERSA, the
Department of Energy (DoE), Eskom and the Department of Public Enterprises (DPE). In
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Chapter 4, the electricity pricing mechanism and the determination of prices in South Africa is
assessed. Pricing to different customer groupings, the actions of municipalities and their impact
on electricity prices is assessed in Chapter 5. Case studies, which highlight how actions by
Eskom and the regulator have implications for industrial policy, are also presented. Chapter 6
measures the performance of the regulator and the ESI, ranging from technical to financial,
socio-economic and environmental aspects. Chapter 7 provides some conclusions based on
the above assessments and recommends areas of capacity building for the regulator.
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2. The electricity supply industry

This chapter briefly describes the ESI value chain and its key players. It provides a background
for understanding issues related to regulation at different levels. The regulation of the electricity
sector concerns both substantive matters (of w h sdrticturé aver
time) as well as governance matters based on the institutional and regulatory framework
(explored in Chapter 3).

The ESI of South Africa is dominated by a state-owned utility, Eskom, which operates across the
entire electricity value chain, in electricity generation, transmission and distribution. South Africa
has a gross installed electricity generation capacity of 365 GW and Eskom generates 95% of the
electricity consumed in the country with IPPs representing a small portion of electricity
generation (Figure 2). In the medium term, a capacity target of an additional 40 000 MW by
2030 has been set to meet the demands of the ESI (DoE, 2013a).

2.1. The market structure

Figure 2: The structure and flow of electricity
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Key issues relate to the market structure of the ESI and E s k o ndénsnant role. Large
investment decisions and the cost of overruns and delays associated with expansion
programmes have impacted the generation capacity and the cost of generating electricity which,

in turn, has had significant impact on pricing (as seen in the pricing figures above and in
Chapter 4).

Figure 3: The flow of electricity through the electricity supply industry
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After the corporatisation of Eskom, there were concerns around the dominance of Eskom
throughout the ESI, and concerns around the poor performance on a technical level.* Further,
even though Eskom was funded by Government, alternative sources of funding were needed to
develop the ESI. These factors culminated in developing a hybrid model® that features both
private and public investment. However, the industry is still dominated by Eskom in terms of the
size of its contribution to electricity generation, its ownership and operation of Transmission
Network Services (TNS) and its role in distributing electricity.

! Transmission and distribution losses averaged 20% compared to the global average of 5%. Eskom was
strapped for cash and debt coverage ratios were high. Below-cost tariffs significantly contributed to poor
technlcal and financial performance (Eberhard and Gratwick, 2008). See Chapter 6 for more details.

? Interview with NERSA (5 November 2013).
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Figure 4. The hybrid electricity market
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Mo d g of @lectricity in the country. Competition has only been introduced at the level of
electricity generation, and both transmission and distribution components of the ESI remain
largely unreformed (as discussed in detail in Chapter 3).

Further reform of transmission and distribution had been conceptualised as reflected in the 1998
Energy White Paper. In principle, this document is meant to be a guide toward the reform of the
sector. At present however, instruments of reform, such as the Independent Systems and
Market Operator (ISMO) Bill, which is meant to introduce competition in the transmission level of
the value chain, have been put on hold (Business Day, 2014). At the distribution level,

Government 6s

original pl an

distributors within six wall-to-wall Regional Energy Distributors (REDS) was scrapped in 2010 in

favour of retaining the existing fragmented structure (see Chapter 3 for a fuller discussion).

2.1.1 Generation

Eskom dominates the generation level of the value chain, accounting for around 95% of
generation. In terms of the generation capacity of the ESI, a total of 535 MW of generating
capacity was added in 2011/2012, which included the return to service of the Grootvlei (150
MW), Komati (325 MW), Camden (20 MW) and Arnot (30 MW) power stations.

The generation mix of energy sources is dominated by coal-fired power stations, and alternative

sour ces ma k e

up a small

Appendix 1 for more details). In addition, Kusile and Medupi, currently in construction, will be the
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third and fourth largest coal-fired power stations in the world when they are completed. One of
the major issues within the generation component of the value chain is the reliance on coal as
the primary source of energy. At present, 80% of coal requirements until 2018 have been
secured by Eskom (Eskom, 2012).

2.1.2 Transmission

The transmission grid comprises 154 substations and 29 297 km of transmission lines with a
nominal voltage of 132 kV (Eskom, 2013a: 60). 100% of the high voltage transmission assets of
the ESI is owned and managed by Eskom through TNS. As owner of the transmission network,
Eskom is responsible for managing the supply and demand of electricity in real time and also for
trading electricity internationally. It also sells to and purchases electricity from other countries in
the region (through the Southern African Power Pool Operating Guidelines and other
agreements) and purchases from IPPs (subject to Grid Code rules), that both rely on TNS for
carrying of the electricity they produce.

2.1.3. Distribution

South Africa has 400 000 km of distribution network and, in 2012/2013, Eskom distributed 60%
of t he ¢ o u nHskow distribubes mae power than municipalities but serves a fewer
number of end-users, with large contracts with mining companies and other large industry
players. These constituted around 40% of electricity sold in 2013.% In terms of the distribution of
electricity, municipal distributors play a significant role in the Electricity Distribution Industry
(EDI), distributing to around 40% of end-users, by purchasing electricity in bulk from Eskom and
selling it on to commercial and residential customers. This is discussed in detail in Chapter 5.

2.2.  Key players in the electricity supply industry
2.2.1 Eskom

Eskom was initially a public utility of the South African Government established in 1923 in terms
of the Electricity Act of 1922. Its current mandate according to the DPE i s provioe
sustainable electricity solutions to grow the economy and improve the quality of life of the people
of South Africa and the regiono (Eskom, 2012). As mentioned above, it is vertically integrated
across the electricity supply value chain and plays a significant role in shaping the ESI. For a full
Il i st of oles ktatiomé and @ map of the Eskom grid, see Appendix 2. Eskom sells
electricity to about 30 00 industrial customers, 1 000 mining customers, 50 000 commercial
customers and 84 000 agricultural customers. Residential customers of Eskom (of which 40%
are rural customers) are about 4.7 million.

® Industrial and mining sales figures provided by Eskom.
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2.2.2 Municipalities

The role that municipalities play in the ESI largely entails distribution and retail activities,
predominantly in urban areas with some metropolitan municipalities having their own electricity
generation capacity and operating power stations. Further detail on the role of municipalities in
the ESl is discussed in Chapter 5.

2.2.3 Independent power producers

Prior to 1998, electricity policy supported a vertically-integrated state-owned electricity industry
model. The 1998 Energy Policy White Paper proposed an unbundled structure. Since then, the
lack of participation by IPPs in the ESI has partly been due to the time taken to develop and
adopt appropriate market rules, regulations and associated institutions as well as some
hesitation by Government in implementing the pro
impediments have included regulatory risk and uncompetitive pricing, as well as a complicated
procurement process. Since the introduction of competitive bidding with power purchase
agreements guaranteed by the National Treasury (NT), there has been a significant increase in
the participation of IPPs in the ESI. The current procurement programme for renewable energy
is hailed as a world-class success story. This is discussed to some extent further in Chapter 3,
but is the core subject of a separate Renewable Energy review (Montmasson-Clair et al., 2014)
and is not elaborated upon in this review aside from highlighting the significant decrease in
tariffs offered by IPP bidders as competition in the IPP sector has increased. This is evidenced
in the table below.

Table 1: Total megawatt awarded per technology, bid responses and preferred bidders in
the renewable energy independent power producer procurement programme

wind 1850 1470 634 563 787 1984
Solar PV 1450 1075 632 417 450 1499
csP 200 400 150 50 200 400
ﬁ'; da:'(') 75 60 0 143 0 143
;’;df'” 25 475 0 0 18 18
Biomass 125 47.5 0 0 16.5 16.5
Total 3625 3100 1416 10443 1456 3916
Bid

Responses N/A N/A 53 79 93 225
Received

Eirg;irrrsed N/A N/A 28 19 17 64
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2.2.4 Institutional stakeholders

Detailed descriptions of functions and responsibilities of institutional stakeholders mentioned in
the value chain will be explored in Chapter 3. The current institutional stakeholders include the
Department of Energy (DoE), the Department of Public Enterprises (DPE), the National
Treasury (NT) and the National Energy Regulator of South Africa (NERSA) which performs the
role of economic and technical regulator. It is the sole licensing authority for electricity activities
under the Electricity Regulation Act No. 4 of 2006, licensing electricity generation, transmission
and distribution.
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3. Regulatory and institutional framework

The regulation of the ESI is instrumental in establishing an effective electricity market in South
Africa. In the absence of effective competition (as a result of high barriers to entry and vertical
integration into the natural monopoly parts of the value chain), governmental involvement in the
ESI remains critical and necessary. In addition, a strong regulatory environment, from a
governance and content perspective, is critical to capture the economic efficiency benefits
associated with introducing competition into specific areas (such as generation with the
renewable energy bidding process).

Government 6s primary task is to design and-
designed policy frameworks and an independent regulator, including policies and directives
stipulating how IPPs, Eskom and municipal distributors should be governed and also how they
will account to the government (Newberry and Eberhard, 2008).

Going forward, regulation must also be adapted to the restructuring of the market in order to
support competitive behaviours. A deregulated market would not necessarily produce superior
efficiencies (particularly dynamic efficiencies) if market forces were left to their own devices,
essentially owing to the domination of the national utility. In a competitive electricity market,
market rules, strict regulations and continued monitoring are essential. However, the focus of
these activities changes from suppressing or replacing market forces to promoting competition

i mpl er

and encouraging new entry. For ete fgevernment fmust o mp e t i

ensure] that consumers can access the information necessary to make intelligent choices, and

provide the tools and structure to create a competitive marketd ( Khan, .1990: 353)

3.1. Theinstitutional and legislative framework
3.1.1. Institutional arrangements: Who calls the shots?

The regul atory framewor k of South Africabs
stakeholders, from government departments, to the independent regulator, to regulated entities
and end-user consumers.

While not central to the direct regulation of the sector, economic ministries, such as the National
Planning Commission (NPC), the Department of Trade and Industry (the dti) and the EDD,
provide the overall framework in which the electricity sector is to operate. The regulation and
operation of the ESI have substantial macroeconomic, industrial and developmental impacts
beyond the energy sector and must be aligned to broader governmental priorities, particularly in
terms of economic growth strategies, job creation, local manufacturing capability, and poverty
and inequality eradication.

The core regulation of the ESI mainly rests in the realm of four state entities: DoE, the DPE, the
NT and most importantly NERSA.
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First, the DoE, thr ough iregslateMndritransforre the secloafer the he mi s
provision of secure, sustainable and affordable energyo (DoE, 2013c). The Department aims to

Af ormul ate energy policies, regulatory frameworKks
to ensure energy security, promotion of environmentally-friendly energy carriers and access to

aff ordabl e and reliabl e e (DoE goi3c)f Accordiagltd theNatiortalh  Af r i
Energy Act No. 34 of 2008, the DoE is directly responsible for: energy planning; increased

generation and consumption of renewable energy; contingency energy supply; the holding of

strategic energy feedstock and carriers; adequate investment in appropriate upkeep and access

to energy infrastructure; measures for the furnishing of certain data and information regarding

energy demand; supply and generation; and the establishment of an institution to be responsible

for the promotion of efficient generation and consumption of energy and energy research (DME,

2008a). Under the Electricity Regulation Act No. 4 of 2006, as amended by the 2009 Electricity

Regulations on New Generation Capacity, the DoE is further empowered to set the framework

for the establishment of IPPs in the country (DME, 2006; DoE, 2009). The DoE is also

responsible for developing the Integrated Energy Plan (IEP) and the Integrated Resource Plan

(IRP) to be executed by Eskom.

Second, the DPE governs Eskom through an annual shareholder compact which documents the

mandated key performance measures and indicators to be attained by the SoE (as agreed

bet ween t he Eskombs Boar d b The @epartreentt hag a 106m d t he
sharehol ding in the wutility and appoints the SO0EO&Ss
deci sions. As Eskomos sol e sharehol der , t he DPE
(including the performance and benchmarking of electricity generation, transmission and

distribution with a particular emphasis on security of supply), provides strategic financial and

transactional analysis (assistance in developing a long-term funding plan as well engaging with

other financial institutions), and monitorsthe SoE6s capi t al i nveBRENMOI2X pr ogr

Third,the NTpl ays the multiple roles of ensuring the <co
policy coherence in the energy sector, providing finance to both Eskom and the municipalities,
and delivering technical assistance to the DoE.

As the heart of South Africads economic and fis
responsible for coordinating macroeconomic policy and promoting the national fiscal policy
framework (notably through the coordination of intergovernmental financial relations, and the
management and implementation of budgets), the NT plays a critical role in the oversight and
management of the ESI. The NT is for example spearheading the discussions around the
probable introduction of an economy-wide carbon tax in the country (as of 1 January 2016),
which will have substantial consequences for the electricity sector. Via the public-private

* The compact serves to promote and encourage good governance practices within Eskom, by assisting
to clarify the respective roles and responsibilities of the Board and the shareholder, setting out the
circumstances when shareholder approval is required, when the shareholder needs to be consulted, and
the remaining areas where the Board is duly empowered to direct the organisation (Eskom, 2013a).
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partnership unit, the NT is also assisting the DoE in the creation of a stable enabling market
environment for IPPs and the implementation and support of specific IPP projects.

The Treasury aims at ensuring the sustainability of the electricity path and the optimal medium-

tolongt erm infrastructure investment programme. The
rulings on Eskomdés tariff application, particul ar
i n inflation. | t g+eenv electwcty pEce kpatinGaed ptoduces tariff

recommendations with the DoE and the DPE. It also engages with Eskom on the financial
requirement to support tariff recommendations.

The NT also provides funding for the recapitalisation of Eskom and monitors the electricity
sector as the whol e, particularly Eskombs
(such as, in the 2012/2013 financial year, on the use of gas, nuclear and regional hydropower
for electricity generation). The NT provides and monitors guarantees granted to Eskom so that
the SoE can access finance for its generation expansion programme. Eskom makes up
ZAR 103.5 billion out of ZAR 179.4 billion (i.e. 57.7%) of the total government guarantee
portfolio in the 2012/2013 financial year. At the local level, the NT plays a direct role in
influencing municipal prices through the level of direct and indirect intergovernmental transfers
and grants to municipal distributors, Free Basic Electricity grant and the National Electrification
Programme.

Fourth, NERSA is the institution responsible for the direct regulation of the energy sector in
South Africa. NERSA, which was established in its current form in 2005 as per the National
Energy Regulator Act No. 40 of 2004, replaced the NER and amalgamated under one roof the
regulation of the electricity, piped gas and petroleum pipeline industries.”> While the Energy
Regulator (which consists of four full-time and five part-time members) is appointed by the
Minister of Energy, the institution (i.e. the Energy Regulator and its Secretariat) operates
fiindependently of any un {DME, 2004).f NERSA aperates as the
custodian and enforcer of the regulatory framework for the energy sector in South Africa. It has

buil d

nNstruc:

the mission to Aregulate the energy industry in &

standards and international best pr act(NEREA
2013a). As set out in the Electricity Regulation Act No. 4 of 2006 (see Box 1), the regulator is
mandated to regulate market entry (licensing) as well as oversee the conduct of, and tariffs for,

i n su

electricity sector participants. NERSAG6s key func

transmission, distribution and the retail of electricity; determining electricity prices; settling

® The NER itself replaced the Electricity Control Board (ECB), an old-style regulator, in 1995. The ECB
was set up through the 1922 Electricity Act. It had the power to regulate private producers (including
Eskom) but had no regulatory authority over selffyenerators, municipalities and the railways.

® Regulatory independence is not absolute and regulators are not intended to be a law unto themselves.
Regulators are typically required to function within specific legal mandates and policy frameworks
established by governments, and mechanisms should be established to ensure that they remain within
their mandates and are accountable for performance (Steyn, 2012).
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disputes; performing inspections of the equipment; and advising the Minister of Energy on
matters pertaining to the electricity supply industry.

Box 1: NERSA's mandate

The Regulator-
(a) must-
(i) consider applications for licenses and may issue licences for-
(aa) the operation of generation, transmission and distribution facilities;
(bb) the import and export of electricity;
(cc) trading;
(ii) requlate prices and tariffs;
(iii) register persons who are required to register with the Regulator where they are not
required to hold a licence;
(iv) issue rules designed to implement the national government's electricity policy
framework, the integrated resource plan and this Act;
(v) establish and manage monitoring and information systems and a national information
system, and co-ordinate the integration thereof with other relevant information systems;
(vii) enforce performance and compliance, and take appropriate steps in the case of non-
performance;

(6) may-
(i) mediate disputes between generators, transmitters, distributors, customers or end
users;
(i) undertake investigations and inquiries into the activities of licensees;
(iv) perform any other act incidental to its functions.

Source: Electricity Regulation Act No. 4 of 2006

In addition to these four key institutions, environmental ministries, namely the Department of
Environmental Affairs (DEA) and the Department of Water Affairs (DWA), play a role in the
regulation of the sector. Both departments monitor and regulate the environmental impacts
(such as greenhouse gas emissions, ecosystems degradation, waste management and water
use) of Eskombs operations. For exampl e,
environmental authorisations and licenses/permits to build power stations, major power lines
and substations.

Last but not least, regulated entities (Eskom, IPPs) and main electricity consumers
(municipalities and industrial users) are powerful stakeholders involved in the regulation of the
sector.

Eskom, as the vertically integrated state-owned utility company and the main regulated entity,

has an influence on the —regulation androvidg s

sustainable electricity to grow the economy and improve the quality of life of people in South
Africa and the regiono (Eskom, 2013b). The Eskom Conversion Act No. 13 of 2001 converted
Eskom from a statutory body into a public company on 1 July 2002. As highlighted earlier,
Eskom concludes an annual shareholder compact in consultation with the DPE. However, the
compact is not intended to interfere with normal company law principles. The Board remains
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responsible for ensuring that proper internal controls are in place and that Eskom is effectively
managed (Eskom, 2013a, 2013b). As the dominant player of the electricity sector, Eskom is
actively involved in the regulation and reform of the sector. Eskom engages directly with NERSA
and relevant government departments to shape the regulation of the sector. For example,
Eskom is involved in the generation planning process. As detailed in Table 2 below, the SoE is
part of the task team that determines the IRP. It also contributes to the definition of the plan
through the use of its internal data and modelling tools.

In addition to Eskom, IPPs, gathered in the South African Independent Power Producers
Association (SAIPPA), are increasingly involved as role players in the ESI by way of
consultation in the procurement process development, particularly at the generation (as
electricity producers) and transmission (as network users) stages of the value chain. Increased
stakeholder consultation has opened the door for IPPs to lobby regulators and attempt
influencing regulation in their favour.

Both public and private large electricity consumers, whose business models are based on a

steady supply of affordable electricity, have also a noteworthy influence on the way the ESI is

regulated. The Energy Intensive Users Group of Southern Africa (EIUG), which gathers 32
private and public groups, consumes an estimated
has vested interest in ensuring the ceedlattticityy 6s s ec
for industrial purposes, and is actively involved in the evolution of the regulatory framework

through continual engagement with, and official submissions to, the main regulatory institutions

(notably NERSA). Likewise, the South African Local Government Association (SALGA) and the

Association of Municipal Electricity Undertakings (AMEU), which represent local government,

and collectively constitute the single largest buyer of electricity from Eskom, are directly involved

in political processest hat i nfluence Eskombés decisions.

The composition of the DoE Task Team for the development of the IRP 2010, detailed in
Table 2 below, illustrates the clout of these non-regulatory stakeholders, structured in
concentrated and well-organised interest groups with the aim of maximising their influence and
impact on decision-making processes.

Thus, energy-intensive users are directly involved in the planning process with 7 out of the 17
original task team members (i.e. more than 40%) related to the EIUG.” Likewise, IPPs (through
the SAIPPA) and large municipalities (with City Power Johannesburg) are part of the task team
responsible for supervising energy planning in the country.

’In 2010, Mike Rossouw (Xstrata), lan Langridge (Anglo American), Brian Day (Exxaro), Piet van Staden
(Sasol), Kevin Morgan (BHP Billiton), Roger Baxter (Chamber of Mines) and Shaun Nel (Gobodo
Incorporated) were all related directly to the EIUG itself or to companies which were members of the
EIUG.
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Table 2: Composition of the IRP 2010 Task Team

Name Capacity/Area of expertise Affiliation (in 2010)
Nelisiwe Magubane DoE (Director-General and DoE
sponsar)
Ompi Aphane DoE DoE
Thabang Audat DoE DoE
Ria Govender DoE DoE
Kannan Lakmeeharan | Eskom (IRP) Eskom
Callie Fabricius Eskom (planning) Eskom
Mike Rossouw Regulatory and energy planning Xstrata
lan Langridge IPP and energy planning Anglo American
Brian Day Demand models and climate Exxaro
change
Piet van Staden Demand and IPP Sasol
Kevin Morgan REDs and demand management | BHP Billiton
Paul Vermeulen Municipal City Power
Johannesburg

Doug Kuni

IPP and energy planning

South African

Independent Power
Producer Association
Chamber of Mines

Roger Baxter Economist
(withdrew)

Anton Eberhard

Energy policy, planning,
regulation, investment
Project manager

Source: TIPS, based on DoE, 2010a

University of Cape Town

Shaun Nel Gobodo Incorporated

Figure 5 below, which attempts to represent the institutional arrangements around NERSA,
illustrates the intertwined and thorny nature of the sector regulatory framework. A large humber
of institutions gravitate around the regulator, which appears under pressure from many fronts.
NERSA operates within the national policy framework set by the Presidency and economic
ministries and must, as such, consider the economy-wide impacts of its decisions. Cabinet has
also had a tendency to interfere in the independent decision-making process, particularly on
pricing issues, as detailed in below. Then, the DoE is directly implicated in the functioning of
NERSA through the definition of energy policy and the nomination by the Minister of the
regul atorbdés board member s.

N E R S Adedasions, notably in terms of licensing and tariff determination, have significant
implications for all stakeholders in the ESI. Accordingly, NERSA is directly lobbied (through
public comments and hearings on pricing decisions) by a diverse set of stakeholders with
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different and sometimes conflicting interests, from Eskom and IPPs to civil society and large
industrial users.

Mor eover, NERSAG6s ability to make decisions heavi
directly dependent on information, data and knowledge provided by Eskom (such as demand

forecast, generation costs) and the municipalities (such as distribution costs). In the absence of

cooperation and reliable submission from the utility and municipal distributors, NERSA does not

hold the relevant information and capability (in terms of modelling for example) to ensure
evidence-based and cost-effective decision-making.

Figure 5: NERSA's direct relationship network in the electricity supply industry
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In conclusion, the vast number of stakeholders involved in the regulation of the ESI, often with
competing interests, influences both directly and indirectly the governance and decision-making
processes in the sector. The complex (and sometime opaque) relationships, and their nature
(power relations), between these various entities shape the policies regulating the electricity
sector as well as their implementation. It renders the mission of NERSA problematical as the
regulator is at the centre of a highly contested space. Having to rely on information and
expertise from other stakeholders furt-makng.compl i c,
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3.1.2. Legislative framework: A very complex picture

Against this thorny institutional structure, South Africa benefits from a large legislative and legal
framework governing the ESI, as illustrated in Figure 6 below. While the whole body of
documents impacting the electricity sector in South Africa is cumbersome, a key set of
legislations frames the sector. It encompasses legislation, both affecting the whole ESI (such as
the Eskom Conversion Act No. 13 of 2001, the National Energy Regulator Act No. 40 of 2004
and the Electricity Regulation Act No. 4 of 2006) or a specific stage in the value chain (such as
the Municipal Fiscal Powers and Function Act No. 12 of 2007 at the distribution level), as well as
aspirational and working documents (such as the IRP and the 2003 White Paper on Renewable
Energy).

Figure 6: Legislative framework for the electricity supply industry in South Africa
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The National Energy Regulator Act No. 40 of 2004 establishes NERSA as a single regulator to
regulate the electricity, piped-gas and petroleum industries and defines the functions,
composition, duties, powers and operational mechanisms of NERSA. As already detailed in Box
1 above, NERSAO6s mandate and functions are
Act No. 4 of 2006, which establishes the national regulatory framework for the ESI in relation to
licences and registration for generation, transmission, distribution, trading and the import and
export of electricity.

Then, the Electricity Regulation Amendment Act No. 28 of 2007 provides for the Minister of the
then-Department of Minerals and Energy (DME) to make regulations on activities that must be
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licensed or registered, the norms and standards relating to quality of supply, new generation

capacity, the types of energy sources from which electricity must be generated, the percentages

of electricity that must be generated from different energy sources, the participation of the

private sector in new generation activities, the setting of standards relating to health, safety and

the environment and their incorporation into licences or national norms and standards; the

prohibition of certain practices in the electricity supply industry; the criteria for prohibition of
cross-ownership or vertical and horizontal integration by licensees in generation, transmission

and distribution assets. The amendment was essentially passed to give the Minister executive

authority to finalise the procurement process for approximately 1 000 MW of peaking capacity,

which the DME started in 2005. However , t he amendment i s not we | | C
little guidance as to how future planning and allocation decision making would be undertaken. In

effect, the amendment empowered the Minister with planning, allocation and procurement

functions withoutt aki ng t hese away from Eskom, t hereby c¢r «
2008)

With regards to electricity planning, the IRP, developed by the DoE, lays out the proposed
generation new build fleet for South Africa for the period 2010-2030. It was promulgated in its
revised version in May 2011. The 2011 IRP was adjusted from a cost-optimised scenario
developed under a carbon emission constraint for the power sector, incorporating localisation
objectives and bringing forward the renewable roll-out. In addition to all existing and committed
power plants, the plan includes 17.8 GW of renewables (8.4 GW of solar photovoltaic, 8.4 GW
of wind and 1 GW of concentrated solar power), accounting for 42% of all new build generation
to 2030 (42.6 GW). Nuclear energy (9.6 GW) and coal (6.3 GW) also accounts for substantial
shares of the new generation capacity considered under the IRP. The plan also takes into
account a total of 3 420 MW saved due to energy efficiency demand-side management. The IRP
is consi deg egdl aanodiltiooibe revised every two year s,
such belated review by March 2014, the DoE published in November 2013 an update to the IRP
for public comments. The updated version of the IRP relies on revised assumptions in terms of
economic growt h, future demand, technol ogy option
and the potential for extending economic life of existing fleet. Most notably, the update assumes
an ambitious average growth rate of 5.4% per annum until 2030, in line with the aspirational
target of the National Development Plan, as well as a shift in economic development away from
energy-intensive industries which is assumed to dramatically reduce the electricity intensity of
the economy. In turn, the demand in 2030 is projected to be in the range of 345-416 TWh as
opposed to 454 TWh expected in the existing IRP, resulting in a reduction of the required
installed capacity in 2030 from 89.5 GW to 81.4 GW. This might however underestimate the
suppressed demand created by the existing electricity shortage. The 2013 update also
considers new developments in terms of technology and fuel options (locally and globally,
particularly with regards to nuclear energy, renewable energy and gas), scenarios for carbon
mitigation strategies and the impact on electricity supply beyond 2030, and the affordability of
electricity and its impact on demand and supply beyond 2030.
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The updated IRP advocates that:

new nuclear baseload capacity would not be required before 2025, if not 2035, and that
alternative options, such as regional hydropower and shale gas, could fulfil the
requirements. Overall, the update proposes to decrease generation capacity for nuclear
energy from 11.4 GW in the current IRP to 6.6 GW,

the procurement for a new set of fluidised bed combustion coal generation should be
launched for a total of 1000-1500 MW capacity, instead of pursuing the route of another
large project (the so-called Coal 3 power station);

regional hydropower projects in Mozambigue and Zambia, as well as regional coal
options, should be pursued;

regional and domestic gas options should be pursued and shale exploration stepped up;
the current renewable energy programme should be continued, with additional annual
rounds (of 1 000 MW capacity for solar photovoltaic (PV); 1 000 MW for wind and
200 MW for concentrated solar power (CSP)), with the potential for hydropower at
competitive rates;

a standard offer approach should be developed to purchase energy from embedded
generators at a set price;

additional analysis on the potenti al of
be undertaken;

funding and appropriate mandate for energy efficiency and demand side management
programmes be formalised and secured.

The publication of the 2013 update of the IRP has triggered a wide array of comments on
various aspects of the draft revision.

The revision of future demand (although downward) and the underlying economic growth
forecast have been characterised by University of Cape Town Energy Research Centre director
and National Planning Commission member Professor Anton Eberhard as remaining highly
aspirational i n n eohomy growingSar slawer andl eleciriatyad@rmandehaving
declined to 2006 levels. At the same time, the EIUGadvocates for a fAwmore r eec¢
growth profil e, 0 whi boeiatidnfeSouthlAtida éNGASA) bndl thet SAIPPA A's
caution against artificially low demand from large power consumers. Overall, the necessity of
regular updates of the demand assumptions, such as every one or two years, has been stressed
in order to ensure appropriate levels of production.

The

extenc

proposal offorld e@dée c ir 2igo-tertn Sommiimengs be alvdidadtin fdvaun g
of building only the minimum generation capacity required, has also raised some mixed
reactions, particularly from the advocates

draft update proposes only 6 660 MW of nuclear capacity (including the Koeberg power plant of
1 800 MW) by 2030, instead of the 11 400 MW under the current IRP. This is partly due to the
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recommendation of USD 6 500/kW price cap for any new nuclear capacity. While the capital
costs associated with the new nuclear plant being planned for Hinkley Point in the United
Kingdom are around USD 7 900/kW, well above the suggested cap, the future role of nuclear
energy in South Africa remains a highly political rather than rational issue. In addition to
contesting the assumptions about Levelised Costs of Electricity (LCOE)® of various technologies
and fuel sources, NIASA argues that the price cap places too much emphasis on the overnight
costs and should be replaced by a cap on the LCOE determined by the combined effects of
weighted average cost of capital, overnight costs, external costs and system costs.
Nevertheless, the proposal to delay and scale back nuclear as well as to set a capital-cost cap
has been heralded as a sound one by most analysts, particularly in light of the current project
management issues at Medupi and Kusile, as well as the future role of gas, particularly the
possibility that shale gas <could be a (Crgamdar,ent i al
2014).

Gas, in turn, appears to be a clear beneficiary of the revisions made in the IRP update, with a
target of 3 550 MW set for closed cycle gas turbines, up from 2 370 MW in the current plan. This
new allocation has nonetheless been deemed as conservative by some industry players
(Gigajoule Group CEO Johan de Vos for example called for a revised target of 5 000 MW in light
of recent discoveries in Mozambique), although securing a stable supply of gas, whether in the
form of shale gas or from Mozambique, and ensuring the construction of necessary
infrastructure, will be vital for this target to be met.

Revisions to the mix of renewable energy technologies, which put greater emphasis on solar
over wind, have also engendered mixed reactions, partly due to aggressive learning curves for
solar technologies. While solar energy is becoming increasingly competitive, wind technologies
are mature and economical. At an average cost of ZAR 0.74/kWh in the third round of the
REIPP procurement programme, wind energy currently offers the lowest price per kWh among
renewable energy technologies and is almost 30% below the likely cost of electricity to be
supplied by the Medupi coal-fired power station. Additionally, according to the South African
Wi nd Ener gy As s odeling proceeds,implicitlyta$ ihadl enargy plants will be built
on the countrybés balance sheet. The enormous ri sk
di sregarded for modelling purposes, 0 discarding t|

Consensus seems to emerge on the performance of Es
procurement programme be pursued for fluidised-bed-combustion coal generation instead of

another mega-pr oj ect . On the potenti al | i dudon wastaseds i on o f
on the economic viability and feasibility of retrofitting flue-gas desulphurisation at the plants as

well as securing adequate coal sources, security of supply purposes may well command the

lifetime extension of existing power plants and overshadow other considerations.

8 LCOE: Levelised Cost of Electricity (where price per unit of output where PV of life cycle revenue = PV of
total life cycle costs)
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In terms of pricing, the MYPD met hodol ogy was developed f
required revenues. This is discussed in Chapter 4.

In 2008, the Electricity Pricing Policy (EPP) (DME, 2008b) further set out guidelines for the
setting of electricity prices in South Africa. It aims to ensure the long-term sustainability of the
ESI by providing the ability to fund investment in generation capacity through the implementation
of cost-reflective tariffs (based on a depreciated replacement valuation of assets). The EPP
does not prescribe the exact manner in which electricity tariffs should be determined, but rather
outlines a number of key principles and a methodology to be employed for this determination.
NERSA is allowed to interpret this policy in setting the specific methodology for price
determination. This is also discussed in Chapter 4.

Furthermore, at each level of the electricity value chain, key legislations reflect some of the key
issues and challenges with which the industry has been grappling.

First, at the generation stage, the introduction of IPPs into the market, particularly for the
generation of electricity based on renewable energy, remains the main matter. The Electricity
Regulation Act No. 4 of 2006, as amended by the 2009 Electricity Regulations on New
Generation Capacity, provides the regulation for the entry of IPPs onto the market. Coupled with
the 2003 White Paper on Renewable Energy, which set a contribution target of 10 000 GWh of
renewable energy to final energy consumption by 2013, the 2009 regulations paved the way for
the introduction of renewable energy and IPPs in the country. In 2011, the IRP then enacted the
scale up of renewable energy, planning for the installation of 17.8 GW of new capacity from
solar and wind energy from 2010-2030. After years of uncertainty and inconsistency,
procurement processes concretised in 2011 with the launch of the renewable energy
independent power producer (REIPP) procurement programme. While an original target was set
at 3625 MW from 2011-2014, the programme has already procured for 3 969.4 MW by
November 2013 and a second ministerial determination provided for an additional 3 100 MW by
2020. A similar programme for baseload generation capacity is also being designed at the
moment by the DoE and the NT.

The second generation-specific issue pertains to a more low-carbon and environmentally-
friendly energy mix, in line with the country-wide transition to a green economy. The 2011 IRP
provides for a reduction of the share of coal-based electricity from 90% in 2010 to 65% in 2030.
In addition, power plants are meant to comply with environmental requirements as set by the
National Environmental Management Act (NEMA) and other key legislation (such as the Air
Quality Act and the Water Act).

Second, at the transmission stage, key legislations deal with the introduction of an unbundled
(i.e. outside of Eskom) ISMO t o i nvest, operate and mai n
transmission grid. Going forward, the introduction of an unbundled ISMO may further accelerate
the development of renewable energy in the country, empowering IPPs to sell electricity directly
to third party consumers, such as mining and industrial complexes.
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While the 2009 Electricity Regulations on New Generation Capacity split the six functions of a
system operator (planning, allocation, procurement, buyer, system operator, transmission)
between Eskom, the Minister of Energy and the Minister of Finance, they do not however
identify the entity responsible for the buyer function. This function is currently carried out by a
fully ring-f enced I SMO within Eskomds System Operation
September 2009, Cabinet designated Eskom as the single buyer from IPPs, but no policy
explaining the market architecture of the ESI in detail has been published as yet, leaving unclear
the role and function of the ISMO. Some policy statements indicate that an ISMO will be created
separately from Eskom to act as a single buyer of electricity, removing potential conflict of
interest as both a buyer and a seller of electricity. Other policy statements indicate that an ISMO
will also be responsible for planning, procurement and scheduling of generation. The ISMO Bill
is meant to consolidate policy and address discrepancies by establishing the ISMO as a national
public entity, responsible for: (a) generation resource planning in accordance with the IRP; (b)
transmission service and implementation; (c) buyer of power from generators, including Eskom,
co-generators and IPPs; (d) system operations and expansion planning; and (e) electricity
trading at a wholesale level.

The ISMO Bill was published by the DoE on 13 May 2011 for public comments (DoE, 2011a),
approved by Cabinet on 16 March 2011 (GCIS, 2011) and tabled for Parliament in the same
month. The Bill was revised and re-submitted in Parliament in March 2012 (DoE, 2012b). While
the ISMO Bill has been discussed and agreed on by the Portfolio Committee on Energy at two
occasions, it has been stalled in Parliament, being removed from the National Assembly Order
Paper twice in June and November 2013 (Pressly, 2013). In March 2014, the motion to revive
the ISMO Bill was once again dismissed.

The introduction of an ISMO would open the door for customers to choose their suppliers, i.e.
Eskom or an IPP° (Abrahams et al., 2013). The creation of an ISMO outside Eskom, although
remaining fully-owned by Government, would contribute to levelling the playing field by
eliminating the potential bias created by the current structure in which the DoE procures energy
and trading occurs within Eskom (Unlimited Energy, 2013). However, the current version of the
Bill does not cater for the transfer of transmission assets from Eskom to the ISMO. The
ownership of the transmission grid by the ISMO is essential to avoid conflicts with Eskom.

In the proposed structure, on the one hand, the ISMO would be tasked with procuring sufficient
electricity from a variety of generators, but would rely on a high voltage transmission grid owned
and maintained by Eskom. On the other hand, Eskom would maintain its monopolistic position
on generation while retaining ownership and competency over the maintenance of the high
voltage and distribution grids under its control. This setting does not allow the ISMO to be truly
independent from Eskom, which would be in a position to maintain its control over the ESI.

° This would also allow companies to potentially avoid carbon taxation by preferring renewable energy
producers.

Page 32 of 137



NERSA would then be responsible for setting tariffs for the electricity purchased by the ISMO

from Eskom, the transmission charges that Eskom would levy against the ISMO for the
electricity transmitted, and Es kthandgrid, acwel magges f or
establishing rules for the maintenance and extension of the grids owned by Eskom but operated

by the ISMO. This situation could open the door for numerous conflicts of interest between the

ISMO and Eskom, which would have to be settled by the regulator, and limit the ability for IPPs

to play a stronger role on the South African electricity market outside of government-run

programmes (Davie, 2013).

Against these considerations around the potential for unfair operation of an Eskom-operated

ISMO, strong contention remainson t he i mpact the | SMO Bill coul d
sheet (depending on how the assets are liabilities are valued). In addition, concerns have been

raised about the DoE6s <capacity to mOnamdytke t he t |
difficulty of creating a new institution and getting it to work efficiently within planned timeframes.

Last, at the distribution end of the ESI, the main issues pertain to the funding model of
municipalities and the impact on electricity prices, as described in detail in Chapter 5. The

Constitution grants municipalities the executive authority, and the right, to administer electricity

reticulation. Based on this constitutional mandate, the Local Government Municipal Systems Act

No. 32 of 2000 prescribes the principles for the determination of tariffs by municipalities, de facto

allowing municipalities to set electricity prices within their jurisdiction. While the Municipal

Finance Management Act No. 56 of 2003 Act provides for the NT to monitor the pricing structure

for the supply of electricity by municipalities, the Municipal Fiscal Powers and Function Act

No.12 of 2007 authorises |l ocal governments to i mpoga
price determination.

3.2. Key problems in the regulation of the electricity supply industry

The complexity of the regulatory framework of the ESI and the associated institutional
arrangements brings a number of issues which have hampered the performance of the
regulation over the years. From the deficiency of policy learning and the lack of policy
consistency over time to the problems of clarity and certainty about functions and mandates to
the dearth of a vision for the ESI, many issues must be addressed in order to improve the
operations of the ESI.

3.2.1 Looking back: The deficiency of policy learning

Policy process, building on the work of Lasswell (1956), can be chronologically divided between
agenda-setting, policy formulation, decision-making, implementation and evaluation (eventually
leading to redesign or termination). As policy-making is meant to participate in problem solving
or to the very least, a reduction in problem load, the evaluation of policies against their intended
outcomes, objectives and impacts is instrumental to policy learning and ultimately problem
solving.
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In the electricity space, the South African Government has displayed a chronic inability to

capitalise policy learnings. For example, the historical analysis of electrical generation building in

South Africa highlights the repetition of a similar faulty pattern despite the commissioning of

several assessments. As Steyn (2006) e mp h a s iEskenssjmplyi has not been able to supply

the right amount of power capacity since the late 1960, é ssenti ally due to the wu
address the uncertainty around future demand and the risks associated with technology and

investment choices.

Between 1974 and 1978, electricity prices rose by 70% in real terms due to capacity shortage,

along with increasingly frequent load shedding up to 1981. In response, Eskom started a large

new-build programme (see Chapter 4). By 1983, the SoE had 22.26 GW of generation capacity

under construction or on order (Steyn, 2006). Failure to properly plan and oversee investment

decisions resulted in an excessive capacity expansion programme and gross inefficiency in

investment by Eskom (Kessides et al., 2007). I n order to service Eskombds
passed on to consumers, leading to steep average nominal price increases in the 1980s (Steyn,

2003) while the SoE benefited from a monopoly position, government guarantees, open-ended

Reserve Bank forward cover and an exemption from taxes and dividends.

Repeating the pattern witnessed in the 1970-1980s, the South African Government, through
Eskom, started in 2005 a mammoth generation expansion programme valued at
ZAR 340 billion, excluding capitalised borrowing costs (Eskom, 2013b). By 2018/2019, the
programme will add 17.1 GW of capacity to the 2005 nominal generation capacity of 36.2 GW
(Eskom, 2013b). As explained below, this reaction to the exacerbated vulnerability of the system
was moreover belated, thus not adequate to prevent the 2008 crisis. Although the programme
considers the objectives of the latest IRP, especially the need to diversify the technology and
fuel mix of generation, technology choices were predominately influenced by the objective of
6keeping t ha thd ¢chgapestscosto(at Ghe time of decision-making). Hence, the
programme favours large coal-fired generation plants. While the programme is a couple of years
behind schedule, 6 017 MW of capacity had been added to the network by March 2013. As in
the 1980s, the financing requirements of this colossal investment programme have contributed
to pushing prices up, ultimately resulting in a trebling of the average standard price at 89.13
c/kWh from 2009/2010 to 2017/2018™ (NERSA, 2013b, 2010).

Between the two incidences, many reviews of the electricity sector and its regulation were
however conducted and, most notably, two official investigations were conducted in order to
i mpr ove Es kionm(@Restorjgee2018,talso discussed in Chapter 4).

First, consumer protests following steep price increases in the 1970s as well as heightened
concerns from stakeholdersinthe ESlover Eskomés financi aldemaadh age men

% This is the result of successive average standard price increases of 24.8% in 2010/2011, 25.8% in
2011/2012, 25.9% in 2012/2013, and 8% annually from 2013/2014 to 2017/2018.
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forecasting ability called for stronger oversight and regulation of the utility. This directly resulted
in:

1 the passing of the 1977 Electricity Amendment Act which authorised Eskom to increase
the size of its Capital Development Fund in order to finance the expansion programme;

T the empower ment of the Minister of Il ndustries
a subsidy programme supporting energy4ntensive export industries (Marquard, 2006);
and

1 the commissioning in 1977 of an investigation by the Board of Trade and Industries (BTI)
into electricity tariffs.

The BTI had to manage different interests and contesting views in the ESI. Eskom considered
that, as the supplier of last resort, it should be in a position to unilaterally take the necessary
(tariff) decisions to finance the generation expansion programme. In 1977, in the middle of the

BTl 6s investigation, Eskom then announced a 48% t
process. At the time, the Eskom Act required Eskom to break even each year (i.e. not make a
lossor a profit) and Eskom was setting tariff unil a

structure.?

The BTI reported its conclusions in 1978, a stronger regulation of both Eskom and
municipalities. It called for changes in Eskomos
inflation, reserve margin and maintenance systems), the management of capital expenditure,
Eskomds operati ng mdoodnmnle préfits and dssésmnvan Brskalobasis), the
regulation of municipalities (mainly in terms of the transparency of accounting systems) and the
regulatory framework (to increase of the capacity of the ECB). Particularly, the BTI called for
capital expenditure for national capital projects from Eskom and other state institutions to be
collectively prioritised by a higher-level body within the Department of Finance and approved by
Cabinet only. It also recommended that the financing structure of new capacity be revised in
order to better regulate internal funding and prevent the automatic pass-through to consumers of
future capital expenditure.

While the Electricity Amendment Act of 1979 increased the capacity of the ECB (moving to 5-7
Board membersandincr easing the ECBOs budget), many of th
ignored due to contending institutional interests and power relations. Municipal
recommendations were not validated and Eskom successfully managed to retain its autonomy
from regulation and state oversight by prece mpt i ng the BTl 6s recommendall
organisation structure and putting forward artificially low price increases for the 1979-1982
period. Unexpected supply shortages in the late 1970s and early 1980s™ also removed the

1 With one staff member only and 3% Board members, the ECB had little capacity to seriously engage
Eskom on its tariffs.

2 |n the late 1970s and early 1980s, Eskom experienced the loss of reliable supply from Cahora Bassa
(owing to apartheid&upported sabotage in Mozambique), problems in starting up the new large power
stations and delays in construction of the Koeberg plant from 1978 to 1985.
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issue of overcapacity that had arisen in the
strengthened Es ko niMasquardn20d6). t ut i onal rol e

Second, further electricity price increases in the early 1980s prompted the Department of
Mines™ to institute a Commission of Inquiry into the Provision of Electricity in South Africa (also
known as the De Villiers Commission after Dr Wim De Villiers, the then-Managing Director of
Gencor* who headed the Commission) in 1982. The De Viliers Commission proposed
significant changes to the national electricity governance system which represented, according
to Rustomjee (2013), the first significant shift in the relationship of power in favour of large
industrial and municipal users over the utility.™ By 1985, large users (essentially the mining and
mineral processing sectors) and municipalities were given seats on the Electricity Council (i.e.

debat

the equivalent of Eskombés Board) . This triggered
main customerstoex ert i nfl uence on Eskombés strategic dire

By the late 1980s / early 1990s, Eskom faced severe pressure to reduce prices (in real terms)
as soon as declining debt levels would allow it (Steyn, 2003). Ultimately, increased internal
efficiency and huge excess generation capacity (due to the economic downturn and the
commissioning of new power stations in the 1980s) allowed Eskom to reduce real electricity
price increases for the 15 years thereafter, paving the way for the repetition of impaired
decision-making.

The replication of a sub-optimal investment pattern could have been avoided through effective
(i.e. implemented) policy learning. Unfortunately, changes triggered by these evaluations and
assessments were insufficient. While the move to consider other stake hol| der s 6 i
establish more stringent regulation were welcome steps towards imposing a more efficient
approach to investment and management, the ownership and governance structure of the
sector, and the absence of appropriate adaptation from Government, has maintained a situation
of lax and ill-informed oversight, gearing the ESI towards constant inadequate investment
decisions, and eventually repeated cycles of under- and over-investment. Reflecting on the
inappropriateness of the 1970-1980 schema, a proactive strategy for new generation capacity
based on timely progressive building and matching demand trends and forecasts would have
delivered a much smoother price trajectory.

13 By 1983, the global downturn, along with inflationary pressures on labour, electricity and other input
cost s, high interest rates and a deteriorating
mining and industrial output.

4 Gencor is the product of a 1980 merger between General Mining and Finance Corporation and Union
Corporation, both of which were founded in the 19th century.

!> Other outcomes of the commission included the establishment of a national tariff, the consolidation of

six licenses into one and the granting of the Eskom National License to Eskom in 1986 in terms of the
Electricity Act. It also highlighted the need for tariffs to account in more detail for distinguishing between
demand and energy costs, and determining transmission costs at different points, as well as pool costs for
different customer groups and tariff structures according load management requirements.
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3.2.2. Keeping the course: Managing time inconsistency

The existence of time inconsistency in government policy choices has been characterised since
the 1970s by Nobel Prize winners Kydland and Prescott (1977) as well as Calvo (1978). Many
policy decisions are subject to a fundamental time consistency problem. A government would
generally seize the opportunity to re-optimise and change a plan at a later date, irrespectively of
the rationality and forward-looking thinking in place at the time (assumed to aim at maximising

wel-kbei ng for the countryds citizens). I nteresting

objectives between the government and its citizens or the ability of policymakers to react to
unf oreseen shocks,a pbohbldmatic Bgcal linpkcatidn rob nationél dynamic
policymaking when private-s e ct or expectations place restr
other words, if private expectations about future policy choices are rational, a certain set of
economic outcomes are simply not attainable under discretionary policyd (The Royal Swedish
Academy of Sciences, 2004). Discretionary or sequential policymaking, by opposition to
government commitments, directly results in a credibility constraint for governments unable to
make binding commitments regarding future policies, as well as lower welfare over time.

Inconsistencies, if not complete change of position, in time on the role of the private sector in the
South African ESI are a clear illustration of such mechanisms. Constant twists in the allocation
of responsibility to build new generation capacity, associated with the role granted to IPPs in the
country, have created policy uncertainty and made it difficult for stakeholders to plan and adapt,
ultimately leading to the electricity crisis, i.e. lower welfare.

A blueprint for a competitive ESI including a power exchange, the unbundling of distribution and
transmission and a partial unbundling of generation was produced for Cabinet in May 2001. The
document recommended that 30% of the generation capacity would be sold to the private
sector, Eskom retaining 70% of the market. Besides, Eskom would not build any additional
generation capacity from 2001, thus transferring this component to the private sector (Pickering,
2010).

This blueprint was eventually discarded in May 2004 and only the gradual introduction of IPPs
ultimately resulted from it (Pickering, 2010). Cabinet approved in 2003 the participation of the
private sector in the electricity industry and resolved that future power generation capacity would
be divided between Eskom (70%) and IPPs (30%) (E. Steyn, 2013), while Eskom retained its
assets and its ability to invest in new capacity. Problematically, Eskom had however been de
facto instructed not to build further power stations for some years. Owing to the delay in
introducing the framework for private sector participation,'® Eskom was moreover forced to start,
with delay and at great cost,'’ a new generation expansion programme.

“South Africads journey to developing a sound
generation market has been a steep learning curve for Eskom, the DoE and NERSA, and until the
validation of the IRP and the inception of the REIPP procurement progra mme i n 2011,
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In a statement on 5 September 2007, Cabinet then designated Eskom as the single buyer of
power from public and private pr oduc eadegyate
generation capacity is made available and that 30% of the new power generation capacity is
derived from IPPso (GCIS, 2007). Cabinet further specified that, over the 2007-2027 period,
fEskom will build all nuclear power plants in South Africa and the IPPs will build more than 50%
of all non-nuclear power plantso (GCIS, 2007). This eventually resulted in the introduction of
IPPs onto the market with the launch of the REIPP procurement programme in 2011. Following
the publication of the determination in 2012 (DoE, 2012c), a similar IPP procurement
programme for baseload electricity from coal, natural gas and hydroelectricity is currently being
designed by Government. While the opening of the generation market to the private sector
constitute a positive development, it has had no real impact on competition in the electricity
market (only introducing competition for the market) owing to the sustained control of Eskom
over the market through the holding of most of the generation capacity (Pickering, 2010) and the
limitation of the role of IPPs to government-run procurement programmes.

What has been even more pr o bl e mat i any chaged \liewd wer@ not communicated
clearly and timeously to allow all parties to act accordingly and to erase any uncertaintyd (van
Basten, 2007b). This protracted situation of policy uncertainty on the role conferred to the

private sector compounded busi ne sdomisatedrmhasketkby o f

all aspects) and constituted one of the main factors which led to underinvestment in the 2000s
(van Basten, 2007b). In addition to leading to suboptimal investment decisions with high direct

mandat

ent

consequences for the economy as a whol e, Eskomds

position and market power, undermining the policy objective of private sector entry in the market
(van Basten, 2007a).

Although the IRP has introduced some certainty for the next two decades, improving the
institutional arrangements and processes that shape decisions to invest in generation
technologies appears asamedium-t er m chal |l enge f or So leskbm iAd
business in flux: the uncertainty of its future mandate is preventing it from planning ahead
effectively, while its reduced income will require some re-engineering of the business and
reprioritisation over the next five yearso(Eskom, 2013b).

3.2.3. Managing the present: Blurred lined or the absence of clarity and certainty

The current governance system of the ESI is characterised by competitive power relations or a
failed balance of powers, created by a confusion in the responsibility of various institutions,
ultimately limiting the effectiveness of the system (van Basten, 2007a). The effective

strategy on the involvement of the private sector in the development of the electricity sector in South
Africa was unclear and uncertain.

“The entire book value of Eskomds regul atory asset

power plant at the beginning of the programme, highlighting the unaffordability of the programme (Steyn,
2012).
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implementation of the legislative framework has therefore proven difficult. Gaps and
incoherencies in the regulatory system have left roles and powers of key stakeholders (such as
NERSA, Eskom, the DoE, etc.) poorly defined, allowing parties to act opportunistically to protect
their interest, sometimes at the expense of other stakeholders (Steyn, 2012). This can be
demonstrated through three channels, namely conflicted divisions of roles, political interference
in independent decision-making processes and information asymmetry problems.

First, the lack of clarity in the regulatory and policy framework in the electricity sector, and in
some cases, contradictions in its various components, has complicated the ability to assign
responsibility, and eventually accountability to a specific entity, in turn leading to inefficiencies
and sub-optimal decisions.

For example, prior to the 2009 Electricity Regulations on New Generation Capacity (which
amended the Electricity Regulation Act No. 4 of 2006), planning and investment approval was
scattered among several institutions with no clarity on responsibility and accountability. While
the DoE, NERSA and Eskom all produced planning documents (the Integrated Energy Plan, the
National Integrated Resource Plan and the Internal Strategic Electricity Plan respectively)
dealing with new generation capacity, the hierarchy and relations between the three documents
remained unclear (Pickering, 2010). This lack of regulatory clarity compounded the poor policy
governance of the ESI with regards to decision-making around new generation capacity
planning and procurement system, as illustrated earlier, and resulted in an absence of decisions
and inadequate investment in new capacity (Newberry and Eberhard, 2008; Pickering, 2010).

Anot her il lTustration i s téndateltoaregulateadticulatibona($téyn,y on N
2012). TheConst i t ut i o M) nsuhicdpaliy bas execative afthority in respect of, and

has the right to admini st er 0(Rebyblic eflISeuthtAirida,cl896)y and g
The power of NERSA is thus superseded by the authority of municipalities, as electricity

reticulation is classified as a municipal power and function in terms of the Constitution. Since the

Constitution effectively grants local government a veto over the restructuration of reticulation,

policy gaps have led to an impasse for the past decade. In addition, as explored in Chapter 5,

the current funding model for municipalities, which relies on the cross-subsidy of other activities

from electricity revenues (surplus) contradicts NERSA8s mandate to set tariffs¢
basis (Steyn, 2012).

Second, the tendency of the South African Government to attempt interfering (both directly and
indirectly) in independent decision-making processes has contributed to blurring the lines of the
division of powers. The politicisation of the decision-making process has created considerable
challenges for NERSA to move prices towards long-run marginal costs (and ensure peak prices
reflect marginal costs of peak power generation) and has jeopardised the viability of the ESI
system by preventing the implementation of cost-reflective tariffs. In this respect, political
interference took several forms.
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In 2004, the Minister of Public Enterprises announced that Eskom was prohibited from

increasing prices above inflation. This announcement questioned the independence of the

regulator and tarnished the credibility of administrated pricing system. As the actions of the

Mi ni ster contradicted the principles of the | egis
governmento0s respect for t he rol e (Stdyn, PO03).epender
Ultimately, sub-optimal prices, as explained in Chapter 4, implemented through the multi-year

determination process (1 April 2006 1 31 March 2009), were driven by the governmental policy

objective of lowest possible electricity prices (i.e. only allowing Eskom to finance operational

expenditure), reflecting the prioritisation of one policy objective (i.e. affordable electricity) over

other priorities assigned the ESI as illustrated in the following section.

Likewise, upon political pressure, NERSA was not ready in 2010 to grant Eskom the adequate

tariff increases to fund the SoE6s expansion prog
legal requirements®® a nd t he instituti ondslogy vhns jeopamlisingat or vy
Eskomdéds ability to finance new generation capacit

return on assets of 8.16% (pre-tax, nominal), NERSA only granted to the utility an 0.8% return
on regulated assets for 2010 (Steyn, 2012).

The circumvention of NERSA6s authority to review
(through Il icensing) i s another example of pol i ti
independent review of the plan for the Kusile power plant was bypassed by Eskom. NERSA was
strong-armed into issuing a licence for the power station as contracts had already been
procured with governmental approval when the regulator was presented with the licence
application. More globally, Es k ombés i nvestment pl ans are submitt
bef ore NERSAGO6s for mal eval ua t(Steym 20a2). Gimifarly,owhilec ¢ o mm
the REIPP procurement programme spearheaded by the DoE has been a successful initiative, it
defactor emoves NERSAG6s ability to review application
The DoE determines the amount to be procured per technology, in consultation only with
NERSA. Bids are independently assessed by a panel of expert reviewers' and successful

% In terms of the 2008 EPP, Eskom tariffs should be moved to cost reflective levels over a five-year
period (DME, 2008b). It is however unclear when the five-year period is measured from, and whether this
statement contradicts the Electricity Regulation Act (as amended), which requires tariffs to recover costs
(Steyn, 2012).

Y For example, legal reviewers are the UK-headquartered firm Linklaters and South African Bowman
Gilfillan, Edward Nathan Sonnenbergs, Ledwaba Mazwai and Webber Wentzel (DoE, 2013a). The legal
review assessesIPPs 6 readiness to enter into a PPA with Eskom ¢
the DoE, as well as the terms of subcontracts with the companies which will carry out the construction and
operation of the renewable energy facility, and thus impacts other elements of the evaluation (Standard
Bank, 2012). The technical review, conducted by Tony Wheeler, Blueprint Consulting, and Mott
Macdonald assesses the quality, efficiency and deliverability of the renewable energy technology to
generate the required capacity of electricity. Lastly, the financial review, conducted by van Huyssteens
Commercial Attorneys, Ernst & Young, and PricewaterhouseCoopers, evaluates the financial standing of
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applications are granted preferred bidder status by the DoE. NERSA is still responsible to
deliver a generation licence to IPPs but has little, if not, no leeway to separately review
generations applications of preferred bidders under the REIPP procurement programme
(Montmasson-Clair et al., 2014).

In 2011, the DoE has furthermore proposed amendments to the Electricity Regulation Act No. 4

of 2006 (as amended) which would enshr i ne government interventions i
licensing procedure (DoE, 2011b). The proposed Electricity Regulation Second Amendment Bill

would enable the DoE to instruct NERSA to licence projects, officially adding the function of

mar ket access regulation to the departmentds rol e
(e.g. peaker project and nuclear), and exacerbating existing conflicts of interest (Steyn, 2012).

Third, the failed balance of power within the ESI, along with the monopolistic structure of the
sector, has opened the door for principal-agent issues, generating information asymmetries in
favour of a handful of decision-makers and resulting in biased suboptimal (in terms of
technology choice, timing, size, etc.) investment decisions (G. Steyn, 2013).

Thus, the primary source of data for the ESI is t
decisions are based on Eskomds dat at,| yanwe roif ft ye nE INKe
i nformati on. Further more, NERSA has not conduct ec
items or of the asset val uati ons, which question:

revi ew of Es k o(stéyrs 2083). purthemmare, iasillustrated in Table 3 below, while
inputs required for the development of the IRP are scattered across several institutions (Eskom,
the DoE, the dti, NERSA, the DEA, the EDD and the NT), demand forecast (energy and
maximum demand), which is the key variable to an accurate planning, remains solely provided
by the utility.

Likewise, NERSA depends on accurate cost reporting (through Distribution Forms known as D-
Forms, as discussed in Chapter 5) from municipalities to review municipal tariff applications. As
required by the Municipal Finance Management Act No. 56 of 2003, NERSA must have the
tariffs for all municipalities approved by 15 March each year. Since 2010, the regulator thus
requires municipalities to submit D-Forms prior to 30 October in the previous year. In the last
few years, many municipalities have however not complied, forcing NERSA to ask for a
ministerial exemption from the Municipal Finance Management Act requirements and resort to
the NT to obtain missing information.?> NERSA is attempting to close this gap in consultation
with municipalities to ensure that the municipal and NERSA approaches are aligned (AMEU,
2013).

the developer and their funding partners as well as the financial modelling used in their price offering
(DoE, 2013a and Standard Bank, 2012).
%% Interview with National Treasury.
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Table 3: List of parameters for the development of the IRP 2010 and data providers

Parameter Nature Owner

Demand forecast (energy and Demand input | Eskom (System Operations and Planning

maximum demand) division)

Gross domestic product Demand input | NT

Electricity intensity (short-term) Demand input | the dti, NT, EDD, NPC

Electricity Intensity (long-term) Demand input | the dti, NT, EDD, NPC

Price elasticity of demand Demand input | NT

Demand side management Demand input | DoE

Energy efficiency Demand input | DoE

Demand market participation / Demand input | Eskom

demand response

Energy conservation Demand input | DoE, NERSA

Own generation Demand input | DoE

Cost of unserved energy Supply input NERSA

Reserve margin Supply input DoE with input from NERSA and Eskom
(System Operations and Planning division)

Discount rate Supply input NT, DPE

Renewable energy Supply input DoE, DEA

Exchange rate Supply input NT

Cogeneration Supply input DoE

Nuclear Supply input DoE

Imports Supply input Eskom

Generation life cycle cost Supply input DoE with input from Eskom (System
Operations and Planning division), DST

Generating plant location Supply input DoE

Generation mix Supply input Eskom (System Operations and Planning
division)

Funding and financing Supply input NT

Climate change Externality DEA

Carbon tax Externality DEA, NT

Water Externality DEA, DoE

Distribution infrastructure Externality Electricity Distribution sector with direct
influence from NERSA (via tariffs)

Base scenarios Output DoE

Generation cost cone Output DoE, NERSA

Rate of inflation Output NT

Source: TIPS, based on DoE, 2010b
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The above three issues, which directly emanate from a failure in the balance of powers in the

South African ESI, call for a clarification of the role attributed to each stakeholder. The state

holds the four distinct roles of shareholder (through the DPE), policymaker (through the DoE),

regulator (through NERSA) and project developer (G. Steyn, 2013). As such, AGover nm
not found a definite solution to its multiple roles as shareholder, industrial and social policymaker

or reconciled this with the stateds decisions tc
i ndepende n t(StareeandiTelgeur, 2008).

Government 6s policy indecisiveness on a clear and
the tools it requires to i mpl ement it h@® hampe
Basten, 2007a). NERSAG6s function is further complicated by
the dominance of Eskom, notably in terms of information and skills), a fragmented EDI and the
splitting of powers on various issues, such as municipal reticulation. In addition, regulatory
independence opens the door for conflict with policymakers over the division of responsibilities
and their respective role, paving the way for attempts of political interference if not managed

properly.

In order to ensure mutually supportive rol e s respecting t he regul at
policymakers must set the framework within which decisions are to be taken while the regulator

bears the responsibility of decisions. The legislative framework and supportive documents must

be detailed enoughin or der to create confidence over the pr
deci sions. | f the frameworKk i s uncl ear, the recg
intentions, creating uncertainty (Hodge et al., 2008).

3.2.4. Looking ahead: The absence of a clear overarching vision

The global rise of the free market ideology and technology progress, associated with the
historical poor record of public enterprises, led in the 1980s to a push to reform ESIs around the
world. Reform processes were undertaken with the idea of improving economic efficiencies by
breaking away from natural monopolies and introducing competition and private participation,
ultimately lowering the cost of electricity. Paul Joskow (2006) summarises the standard
sequential seven-step model as follows: (1) corporatise the SoE; (2) commercialise activities in
the value chain; (3) design and implement a regulatory system;?* (4) unbundle activities in the
vertically and horizontally integrated value chain to facilitate competition; (5) manage the
divesture of state assets; (6) promote private sector participation; and (7) implement wholesale
and then introduce retail competition, at least for industrial customers.?’ Chile, the United
Kingdom and Norway were among the first countries to follow such model, followed by many
developed economies and around 70 developing and emerging countries by the end of 1990s
(Nepal and Jamasb, 2013).

! This includes applying performance-based regulation to transmission and distribution, establishing an
objective independent regulator and mitigating self-dealing and cross-subsidisation arising from
information asymmetries between incumbent and new entrants.

?2 See Gratwick and Eberhard, 2008 for a historical analysis of the development of standard model.
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In South Africa, while the 1998 Energy White Paper reflects some principles of the standard
textbook model (such as the liberalisation of distribution and the open access to the
transmission system), this model was never really implemented. Instead, a hybrid model
maintaining the dominance of the SoE prevailed in the country, based on the theory of
contestable markets?® and the political and social necessity to consider the economic growth
and developmental objectives. The ESI has not been fully unbundled (both vertically and
horizontally) and, as illustrated in Table 4, only some features of the standard model were
implemented in South Africa, such as the corporatisation of Eskom, the introduction of
competition in specific value chain components (such as in generation with IPPs) and the
establishment of an independent regulator.

While the textbook approach generally implies clear policy choices on the relative roles of the

utility and IPPs, and the establishment of appropriate regulatory and institutional arrangements

for the procurement, contracting and dispatching of new generation capacity, this remains a

confused and contested policy and institutional space in many developing countries including

South Africa. In this case, the incumbent utility remains in a dominant position, arguably

retaining its ability to invest in new generation capacity, while IPPs are introduced into the

market, without clarity on the role they ought to play in the market (and often without support

from the state-owned enterprise) (Gratwick and Eberhard, 2008). This hybrid structure creates

challenges for the regulatory and institutional framework established in the country as part of the

refoormpr ocess, which requires assimilating the char ac
order to support economic efficiencies. Il ndeed,
challenges related to which institution is responsible for generation planning, how to allocate

new investment opportunities, timely initiation of competitive bidding processes, institutional
capacity to contract effectively and f gGratwicknd tr a
and Eberhard, 2008). The understanding and recognition of the market structure by regulatory

institutions is therefore instrumental to their ability to effectively and efficiently drive and

implement an investment strategy (i.e. the main factor determining electricity prices).

Clarity on the structure towards which the ESI is shifting and on the role of each stakeholder in

this remodelled system is instrumental to successful and effective regulation. However, the

vision expressed in the 1998 White Paper is now outdated and appears in contradiction with

recent policy decisions made by Cabinet. In addition, on-going reforms, most notably the

separation of the transmission grid and the system operator from Eskom with the establishment

of an ISMO, are currently stalled. The reform of the ESI has been side-lined by the security of

supply problem and Eskomds transmission and distr
short or medium term before energy security is ensured.

% The theory of contestable markets, developed by William J. Baumol (1982), advocates that some
markets, although of monopolistic or oligopolistic nature, are characterised by a competitive equilibrium
(and therefore delivering the same associated welfare outcomes) due to the absence of entry or exit
barriers. In a contestable market, the threat of potential short-term entrants guarantees a competitive
behaviour from the dominating firm(s).
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Table 4: Comparison of the standard textbook model with South Africa's hybrid reform

Corporatisation of the
SoE

Transformation of the SoE into a
separate legal entity

Implemented: Eskom corporatised
with the Eskom Conversion Act of
2001

Commercialisation of
activities

Move towards cost reflective tariffs,
transparent subsidies and improved
revenues collection systems

Progress made: introduction of
MYPD process and unbundling of
tariffs structures

Design and
implementation of a
regulatory system

Establishment of an independent
regulator and passage of legislation
to provide a mandate/ framework for
restructuring and private
participation

Progress made: establishment of a
regulatory system and authority of
the regulator entrenched

Vertical and horizontal
unbundling

Unbundling of the SoE to facilitate
competition and mitigate self-
dealing, starting with transmission
and establishing a system operator

Minimal progress made: ISMO has
been established and ring-fenced
within Eskom

Divesture of state
assets

Divesture state ownership in part or
full of generation assets to private
sector

No progress made

Promotion of private
sector participation

Introduction of IPPs under long-term
power purchase agreements

Slow-paced progress made:
procurement of renewable energy
from IPPs

Implementation of
wholesale and retail
competition

Different market models exist. Retalil
competition might not be viable but
industrial customers should be able
to choose supplier

No progress made

Source: TIPS, based on Gratwick and Eberhard, 2008 and Joskow, 2006

Despite the commissioning of several reports on potential market structure by Government,
Eskom, NERSA and EDI Holdings over the years, no official view (other than the obsolete 1998
White Paper) exists on the evolution of the ESI. The South African Government at the moment
lacks a clear overarching vision of the future evolution of the sector, thus amplifying the
unpredictability of the policy and regulatory environment in the country.

The absence of an official vision for the ESI is also conveyed in the lack of clarity on the
objectives to which the sector is meant to contribute and, in turn, the drivers of regulation. In the
electricity sector, numerous conflicting priorities make the work of regulatory stakeholders,
essentially the regulator, a very complicated, if not impossible, balancing act. Energy policy is a
cornerstone to economic development and is intrinsically intertwined with other aspects of the
economy. As illustrated in Figure 7 below, energy policy is inter alia aimed to address diverging
priorities, from core energy objectives to economic and industrial development, to social and
environmental concerns.
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Figure 7: Diverging objectives related to energy policy
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Source: TIPS

The ability of energy policy, and of the regulator, to tackle all these irreconcilable issues
however appears compromised. In the current order, the electricity sector is pulled in many
directions trying to meet all objectives while, in practice, trade-offs at the energy policy level are
inevitable. Without prioritising the objectives attached to energy policy, the risk of falling short on
all is vivid, thus carrying disastrous consequences for economic, social and environmental
structures.

Ensuring security of supply remains the core priority of energy policy. In addition to this
fundamental function, which must hold the primacy, energy policy can be mobilised to achieve
peripheral objectives. What these secondary objectives must be depends on the situation of the
country and remains a debatable issue. Undoubtedly, these should be focused and hierarchised
in order to maximise positive spillovers and chances of success, and manipulated with caution
S0 as not to overshadow the primary objective of energy security.

In line with energy policy objectives, Eskom has divergent responsibilities too. The first of these
is O6keeping the |lights oné by investing in

to its end users. The second is the accommodation of market reform of the generation sector in
terms of enabling IPPs to connect to the grid. Third, it has a role to play in keeping prices below
double digit increases by ensuring its own financial sustainability and, lastly, to some extent it
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acts as an agent of social and economic development in provision of electricity to as many
South Africans as possible.

In light of these objectives, Steyn cautions against the setting of objectives for SoEs that are too
broad and conflicting (Steyn, 2012). The argument is that the role of the regulator should be to
ensure the efficient, cost effective operation of the ESI in order to provide electricity at the lowest
cost possible, while remaining sustainable and allowing for adequate investment. As will be
discussed in Chapter 4, the tariff setting methodology employed by NERSA is moving towards a
more cost reflective basis, although cross subsidies for free electricity to poor households and
the electrification programme is factored into the tariff formula.

This raises an important question around the role of economic regulators in general. Should
economic regulation be divorced from other economic and social development objectives of a

country, particularly a devel oping country with a history

counterproductive, in our view, to assume this position.

The actions of Eskom and NERSA have direct implications on other policies. For instance, as
detailed in Section 5, while bringing undeniable short-term benefits to the country at the time of
signature, special pricing agreements entered with electricity-intensive users have had
unintended consequences on the country in-
intensive users, such as non-ferrous metals (aluminium), benefit from fixed long-term contracts,
often favourable to dominant players. Most notably, BHP Billiton obtained favourable long-term
special pricing agreements with Eskom in the late 1990s for the implantation of its aluminium
smelters in the country. South Africa having no other comparative advantage, the aluminium
smelting industry owned by BHP Billiton was then located in the country purely owing to the
access to cheap and plentiful electricity. In line with industrial policy at the time, these pricing
agreements were struck to stimulate investment in aluminium refining in South Africa. Further
benefits that were anticipated included the development of a downstream aluminium industry
and the generation of both direct and indirect jobs on a significant scale, the substitution of
significant imports of aluminium by domestic production and a contribution to the balance of

payments. When t he first smelters were consi déremtd,

set of priorities as Eskom had an estimated 30% surplus of generating capacity. By entering into

longt erm contracts for a sizeabl e shar #theoSoutht he

African Government, via Eskom and the NER, however locked the country into a perilous
situation. While these contracts did serve a purpose at the time of signature, they triggered
another set of problems in the longer run. By encouraging the excessive use of electricity and
dissuading the introduction of energy-efficient technologies, these pricing agreements
contributed to make South Africa one of the most energy- and carbon-intensive economies in
the world. Favourable electricity pricing to these energy-intensive industries also served to
entrench their dominant positions in their respective markets, giving them a significant cost

** The EIUG, which comprises 32 companies, consumes
Billitonés consumption alone accounts for about
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advantage over rivals (such as secondary smelters) and presenting barriers to entry to potential
new entrants who cannot secure such rates. There have been numerous competition-related
problems that other economic regulators such as the Competition Commission and Competition
Tribunal of South Africa have been confronted with relating to abuse of dominant positions by
incumbents. While not attributing the sole reason for dominance of incumbents to favourable
electricity prices; privileges or subsidies offered to only a select, or favoured, group of firms?®
and not to several competing firms in an industry, often negatively impacts on competitive
outcomes.”

In this case, macroeconomic considerations, industrial development and job creation were
prioritised as the objectives of energy policy. While energy security, the primary objective of
energy policy, was not a concern at the time, decision-makers failed to understand (probably
due to wrong assumptions on future electricity demand and the rand/dollar exchange rate) the
longt er m i mpact of speci al pricing agreement on th
other objectives, such as sustainable development and social development were not considered
in the decision to grant these favourable contracts and were arguably negatively impacted by
them. In addition, the special electricity pricing deals did not necessarily translate to envisaged
cost benefits being passed on to downstream beneficiation industries or end consumers, for
instance, when key outputs from such industries were simply exported in basic form or priced at
import parity price equivalent when sold to local customers.

Since the 2008 load shedding crises, and in the current context of electricity shortage and
increasing electricity prices, these contracts have offered these industries preferential conditions
at the expense of the rest of the economy. This has also contributed to slow down the
diversification of the South African economy away from these energy and resource-intensive
products.

Promoting small businesses, increasing competition and stimulating downstream beneficiation
and the resultant employment spinoffs, have all been integral components of industrial policy
over the years. Therefore the decisions of the ESI players and NERSA are significant for the
successes of other policies and a regulatory approach that does not take into account the
impact of electricity related decisions on other policies is arguably too narrow in its mandate.

Another illustration of the requirements to conjugate multiple objectives through energy policy is
the REIPP procurement programme launched by the South African Government in August 2011.
I n addition to contributing to the countryds ene
several environmental and social objectives. Despite some constraints, the clear definition of the

®I'n South Aféomiad altaspmtsd <@ ave beenfavpueedt i cul arl y

?® This includes through industrial policy interventions. See Aghion et al., 2012 and Rodrik, 2004 and 2007

for debates d&midémampyet iitnidounst ri al policy. The South Kor
offer multiple firms in an industry support (as opposed to a single firm), and these firms were expected to

compete aggressively in export markets.
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priorities assigned to the procurement of renewable energy from IPPs has however facilitated
achieving several objectives (Montmasson-Clair et al., 2014).

First, the REI PP procurement programme is a tool
African Government recognises that Eskom alone does not have the capacity to meet the
countryoés electricity demand and ensuJcoastraintser gy s
and the urgency to meet electricity demand, Government has welcomed the entry of the private

sector on the generation market, in the form of IPPs, to stimulate the production of electricity.

The programme focuses on renewable energy but a similar scheme is being designed for

baseload coal, gas and hydropower electricity, further contributing to the core objective of

energy policy.

Second, the development of renewable energy, along with the introduction of IPPs, aims to
contribute to containing the cost escalation of electricity in South Africa, especially in the
medium to long term. In the short term, the introduction of IPPs has created additional costs for
the utility, which have been reflected in recent electricity tariff increases. The national utility
could nevertheless benefit from IPPs building new plants and generation capacity at their own
cost and financial risk. In addition, IPPs argue that their entry to the generation market means
that plants are built faster and electricity is generated more cheaply for a given technology
(Yelland, 2009). In the medium to long term, the development of renewable energy-based
electricity will contribute to cushioning electricity price increases, if not reducing the cost of
electricity available in South Africa. While renewable energy remains a nascent industry in South
Africa, and as such requires some governmental support in the short term, the sector is
expanding very rapidly. Renewable energy technologies are becoming increasingly competitive
and cost-effective alternatives to traditional fuels and technologies. The probable introduction of
an economy-wide carbon tax in South Africa from 1 January 2015, aimed at internalising
environmental externalities linked to economic activities, will further build the business case for a
substanti al share of renewabl e energy in the coul
contributing to tariff increases in the short term, the REIPP procurement programme will
effectively contribute to generate affordable electricity in the medium to long term.

Third, the development of renewable energy is a clear priority of the South African
Government 6s c | itigatoon aend gréea eapreomy nstrategies. South Africa has
pledged to peak its greenhouse gas emissions between 2020 and 2025 at respectively 34% and
42% below a business-as-usual trajectory, plateau for approximately a decade and decline in
absolute terms thereafter, subject to the adequate provision of financial resources, technology
transfer and capacity building support provided by developed countries (UNFCCC, 2011). The
energy sector, through both renewable energy and energy efficiency improvements, constitutes
a cornerstone of this mitigation effort. The roll-out of renewable energy, owing to the low-carbon
nature of the technologies, from large-scale grid-connected projects through the REIPP

procurement programme to small-scaler oof t op syst ems, participates i
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to a greener low-carbon economy by changing the structure of the energy sector (TIPS and
GGGl, forthcoming).

Last but not least, the creation of a renewable energy industry in the country is meant to
contribute to local economic development objectives. Particularly, the creation of sustainable
employment, along with the development of a domestic manufacturing capacity, constitutes
Government s priority. The South African Go

vernme

2030 in green economy sectors, as heralded in the countryods New. TBeg owt h

procurement of renewable energy and the roll-out of specific projects (such as in solar water
heaters, recycling, public transportation and natural resource management) constitute the main
driver of green employment in the country. Community ownership and black economic
empowerment also feature high on the governmental agenda, and constitute key characteristics
of the existing renewable energy programme. Renewable energy projects are evaluated on their
price competitiveness (for 70% of the total) and a set of economic development criteria (for the
remaining 30%). While competition occurs primarily on price, the programme brings positive
economic and social developments. These remain nevertheless secondary in the programme,
whose primary goal is to procure clean (and ultimately affordable) electricity. In addition, local
content requirements, which are leveraged to generate employment and develop domestic
capacity, involve short-term trade-offs. As the localisation of green technologies raises the costs
of goods, local content requirements can hinder the shift to sustainable development if not in line
with the countrybés capacity and capability,

As illustrated by these two examples, the compatible nature of the objectives assigned to the
programme, and more broadly to policies and regulation, is therefore a key element of success.
As economic regulation is not an end in itself but a means to an end and regulatory decisions
must ultimately make a positive difference to all stakeholders, providing confidence that policies
are implemented in the best interest of industry, end-users and the economy as a whole (van
Basten, 2007b), clarity is required on the division between regulatory functions and broader
economic and industrial policy objectives (van Basten, 2007a). For the regulator to be efficient
and effective, the final aim of regulation, and beforehand the priorities assigned to the regulated
industry, must be defined by Government. In addition, these priorities shall be clear, concise,
compatible and within the scope of the industry and the regulatory entities. Having said this, the
point is reiterated that economic regulation cannot happen in a vacuum and in a manner that is
contradictory to other economic, social and development policies, particularly in a developing
country like South Africa.

3.3. Conclusion

As illustrated in this section, the institutional and regulatory frameworks operating the ESI are of
a complex nature. Power relations, fuelled by competing interests, have shaped the sector over
the last few decades. A range of unresolved policy and regulatory issues, particularly with
regards to energy planning, are further hampering the electricity sector in South Africa, leading
to sub-optimal decisions and ultimately negatively impacting the economy as a whole.
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The regulation, policy and legislation governing generation expansion planning, the allocation of

new build opportunities, procurement and contracting must be refined and respective
stakehol dersd roles and obligations articulated.
making mechanisms must be clarified, streamlined and strengthened. In addition to the lack of

capacity and unclear responsibilities of the DoE and NERSA, information asymmetry in favour of

Eskom which concentrates investment planning expertise and system information complicates

the position of the regulator and must be addressed.

At the distribution level, the duality of regulatory institutions and legislation affects the
determination of municipal tariffs. The relationship between NERSA and municipalities has at

times been strained owing to concurrent legislation blurring the repartition of roles. Ultimately,

this legislative misalignment, as termed by NERSA, has made it difficult to clarify which

institution has the responsibility and the authority to determine, approve and implement tariffs

and whether muni ci pal i ties are bound by NERSAG6s decisio
Rustomjee, 2013).

More importantly, a new vision for the ESI must be elaborated to provide direction and certainty
to all stakeholders in the sector. The electricity crisis has given business, government and
academics an opportunity to think beyond mega-build generation plants and how much IPPs
and renewable energy should be introduced into the system. Modular and smart technologies,
used in conjunction with standard technologies, can provide the tools to rethink energy strategy
in South Africa.
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4. Electricity pricing in South Africa

A core aspect of economic regulation is in pricing. This chapter explores the history and trends
of electricity pricing in South Africa, focusing particularly on the role of the regulator in
establishing and implementing the MYPD mechanism to determine price levels. The pricing path
historically has, and continues to be, largely affected by investment decisions in the electricity
supply industry. In the 1970s, Eskom invested heavily in the construction of power stations. As a
result, there was excess generation capacity over demand, and the reserve margin increased
significantly. Prices were increased in the 1970s by 30% to 45% in nominal terms per annum
and these levels were maintained in the 1980s. Commentators have suggested that Eskom was
able to raise prices despite being in a large surplus position due to its monopoly position and
strong state support (Steyn, 2003). The pricing trajectory in South Africa from 1972 to 2012 is
given in Figure 8 below:

Figure 8: Average electricity prices and increases from 1972-2013
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Note: Base year: 2012. The average price is a simple average across all tariffs Eskom charges calculated
by taking total value of sales divided by the number of kilowatt-hours (kWh) sold per year. As far as TIPS
is aware, this includes sales from special pricing deals.
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Figure 9: Average price increases by Eskom, compared to PPl and CPI
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There have been numerous delays in the construction of Medupi and Kusile power stations and
both industries and households have been affected by on-going rationing, interruptions (when
there are unplanned maintenance shutdowns, for instance) and escalating prices. Given the
rate-of-return methodology employed in the regulation of electricity price (discussed in Chapter
4), costs of such delays are theoretically?” passed onto customers in the administered electricity
price.

As explored in the narrative below, NERSA has in most instances not granted Eskom its full

requested required revenue. This was typically when NERSA&6s own <calcul ations
showed that the requested required revenue was excessive, but was also in some instances (as

was touched upon in Chapter 3) when there was significant pressure from different interest

groups and government to keep prices low.

4.1. Brief history of electricity pricing until 2006

Prior to the establishment of the NER in the mid-1990s, Eskom was solely responsible for price
determination with little or no regulatory oversight. The ECB (established in the 1920s,

2 Theoretically, in that the full requested revenue by Eskom (which translates into price) is not necessarily
always granted by NERSA.
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essentially Es k o0 m6 s) otdyoapprosted tariff structures and it was not until the amendments
to the Electricity Act of 1987 in 1995 that the establishment of the first independent regulator
took place in the form of the NER. This was later established as NERSA in 2005.

Consistently over the period, significant price spikes have been associated with large capital
investment programmes, which is a pattern repeated in the late seventies and early eighties (in
1977, 1981 and 1983) and again in the late 2000s (after 2007) every time there has been new
build.

Eskom in the 1970s embarked on large scale capacity expansion investments, resulting in
electricity tariff increases in 1975 by 15%, in 1976 by 30% and in 1977 by 48% respectively. The
determination of electricity prices at the time when there was no formal regulation began as an
Eskom exercise in forecasting required revenues to cover costs. Prior to the corporatisation of
Eskom, it was required just to break-even and not earn any profits. This resulted in a price
determination that was largely based on pure cost recovery. It was determined by forecasting
the total kWh expected to be sold based on prices per kWh for recovering revenues according to
these sales estimated, initially based on three main customer groupings. The Electricity Act No.
40 of 1958 allowed Eskom to adjust tariff levels for the purpose of recovering electricity supply
cost and any changes to the pricing formula was required by law to be approved by the
Electricity Control Board. Beyond the actual tariff, discounts and surcharges applied however it
is unclear whether these structures needed Board approval. Further, historically tariffs were
developed on a provincial level until pricing was nationalised in the mid-1980s.

When price increases were significantly high in the 1970s, there was a huge outcry by
consumers and the BTI was commissioned to investigate the increases in 1977 as discussed in
Chapter 3. The BTI commission results did not achieve any significant regulatory reform or
change in prices determination.

Prices in the 1980s increased substantially again to cater for the new build of the seventies.
Further prices increases in the early eighties were due to rising interest rates, inflationary effects
on Eskomés operating cost s, a drop in electri
Increasing costs were fully recovered through higher tariffs. As discussed in Chapter 3, a
second commission was set up to investigate these increases- the de Villiers Commission of
1985.

After 1986, components that made up tariffs were altered in terms of cost components that were
recovered through additional charges.” This change makes it difficult to directly compare pre-
1986 and post-1986 tariffs. The change to nationalised tariffs from provincial tariffs further

28The energy-related components of the variable cost of electricity consumed consisted of fuel and water
consumed by generation stations. The fixed costs were associated with generation, transmission and
distribution equipment to deliver this energy, which were related mostly the plan-capacity-related costs.
These include interest, redemption and other financing charges. Since plants are built to certain capacity
parameters, the cost per electrical capacity kwh is estimated per plant.

Page 54 of 137

city



meant that some customers benefitted from a 28% decrease in electricity costs and some
customers paid up to 6% more.

What was also significant in the late eighties and nineties was that there was considerable
excess capacity. The large scale capacity expansion of the seventies that Eskom had embarked
on was followed by sluggish growth in the local economy, below what was projected, coupled
with a global recession after the international oil price shock.

In the 1990s, Eskom entered into a compact with its customers to keep its prices low and to
reduce the real cost of electricity by 20% over the period 1991-1996. A reduction of 16.6% was
achieved. This kept prices at a level that was relatively low compared to global standards.
Eskom in this period also entered into favourably-priced long term supply agreements to ensure
offtake of excess capacity. This is discussed later under Special/Negotiated Price Agreements.

Also during this time, the NER was established in 1995 in terms of the Electricity Act of 1987. It

assumed responsibility of tariff structures and price determinations as well as licencing for

generation, transmission and distribution activities. The NER required ring fenc
divisions for generation, distribution and transmission in order to accurately report on costs. In

1994 appropriate names for tariff structures were introduced. By 2001, the NER had introduced

a uniform regulatory framework for Eskom and municipalities for the determination of tariffs

through a rate-of-return methodology.

The regulation of electricity pricing obviously had an impact on the level of price increases as

well as the structure of tariffs, however two other developments also affected pricing during this

time. First, there was a drive to increase residential electrification, and second, a push to

encourage investment in heavy industry which was electricity intensive. The pricing

methodology in these years was based on average costs using historic book valuation of
Eskomds assets resulting in prices that were <cl a
(LRMC) of power generated by the new power stations (Newbery and Eberhard, 2008). Prices

during this period were considered to be sub-economic, and not sufficiently high to cover all

costs, particularly that of new build. Also around this time, the Department of Finance (now the

NT) corporatised Eskom into a tax and dividend paying entity.

In 2004, the Minister of Public Enterprises announced that Eskom was prohibited from
increasing prices above inflation. As explained in Chapter 3, this type of intervention by
government puts pressure on the regulator and questions its credibility and independence.

4.2 Pricing since 2006 to date

Prices continued to remain at relatively low levels until 2008. Following the load shedding crises
in 2008, Eskom once again embarked on large scale investment in generation capacity, which
saw prices increasing dramatically to cater for the infrastructure spend.
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4.2.1 Current principles of pricing

The Electricity Regulation Act No. 4 of 2006 provides the context for the EPP (DME, 2008b).
According to the Act, the setting of prices, charges, tariffs and the regulation of revenues (DME,
2008b:13):

a) must enable an efficient licensee to recover the full cost of its licensed activities,
including a reasonable margin or return;

b) must provide for or prescribe incentives for continued improvement of the technical and
economic efficiency with which services are to be provided,;

c) must give end users proper information regarding the costs that their consumption
imposes on the licensee's business;

d) must avoid undue discrimination between customer categories; and

e) may permit the cross-subsidy of tariffs to certain categories of customers.

Linked to the above EPP criteria, it is argued that optimal pricing should take into account at
least two other key criteria: sustainability (where prices should allow for or recover full costs) and
stability (where there should be some level of long term stability and predictability in prices). Full
costsimplyallcosts over the full operational l i fe of
best achieved if recovery of costs are spread over the longest period possible and over as high
an output as possible (Joubert, 2012). The rational for these two criteria are clear: full recovery
of costs is needed to provide the incentive to invest in the first place, and stability is required to
offer certainty to customers, particularly industrial users, to invest in industrial activity. Other
criteria include affordability and economic efficiency of prices (Joubert, 2012).

Further, NERSA is mandated to proactively take necessary regulatory actions in anticipation of
and in response to the changing circumstances in the energy industry. NERSA is also
responsible for approving tariff structures for different customer groupings (see discussion in
Chapter 5).

4.2.2 The Multi-Year Price Determination

NERSA currently employs the mechanism of a MYPD to set electricity prices for the industry.
This was conceptualised in 2005 and introduced from 2006. The type of interrogation and
response in price determination that the former NER engaged in as it became more established
was a foretast e of what Ni&drrSinatiols wopld entaikin the MYPD from 2005.
According to Rustomjee (2013), NER and NERSA had created a credible track record in
determining prices (including for the MYPD) institutionalising the process broadly as follows:
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Box 2: General principles followed in tariff determination

1 Informal and continuous interaction between NERSA, Eskom, municipalities and stakeholders
representing electricity consumers

1 Internal Eskom processes- revenue needs analysis process and the tariff restructuring process- both
of these are combined into an application for the required price increase

1 Interaction between Eskom and government shareholder, represented by the Department of Public
Enterprises, particularly if price increase is likely to be contentious

1 Formal application to NERSA requesting a tariff increase

1 NERSA statutory processes:

- Publication of tariff application

- Call for public comments

-Publication of NERSAG6s preliminary deter minagd
- Public hearings

-Publication of NERSAO6s final determination

i Options forappealbypar ti es unhappy with. the regulatoroés

1t i on a

deci si

Source: Reproduced from Rustomjee, 2013

The MYPD method is essentially a rate of return method of price regulation, not unlike the basis
of price setting prior to 2006. Under rate of return regulation, the price level is set to cover all
costs and allow a fair rate of return on the cost of capital.

There are both advantages and disadvantages to rate of return regulation. One advantage is
price sustainability, as prices cover all costs and adjust to changing conditions. Indeed, the
rationale for the establishment of this pricing mechanism was to allow for more certainty,
predictably and stability of the price path as well as for prices to be more cost reflective given
the new build spend that was anticipated. Further, company profits are kept within acceptable
limits. However, there is little incentive to minimise costs or to innovate and make productivity
improvements which reduce costs given that costs can simply be recovered through regulated

price. | ndeed there are strong i There istaisor® tendenoy toé6pad?b

excessively invest in capital in order to gain revenues through higher returns on capital.

The first MYPD1 ran for 3 years, from 1 April 2006 to 31 March 2009, and MYPD2 from April
2010 to 2013.%° The most recent price determination (MYPD3) applies from 1 April 2013 to 21
March 2018. This was a change to a five-year duration from the original three-year duration.
NERSA approved changes to the MYPD rules in 2008. Under a rate of return regulation method,
the longer the time period before review of a tariff, the greater the incentive to cut costs. In this
sense, the increase in the number of years before tariff review may stimulate Eskom to cut
costs.

? In the period between MYPD 1 and 2, there was interim pricing request by Eskom.
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The MYPD formula is as follows:*°

AR = (RAB x WACC) + E +PE + D + TNC + R&D + IDM + SQI + L&T +/- RCA

AR Allowable Revenue

RAB Regulatory Asset Base

WACC Weighted Average Cost of Capital

E Expenses (operating and maintenance costs)
PE Primary Energy costs (inclusive of non-Eskom generation)
D Depreciation

TNC  Transmission and Network Costs

R&D  Costs related to research and development programmes/projects

IDM Integrated Demand Management costs (Energy Efficiency and Demand Side
Management, Power Conservation Programme, Demand Market Participation)

SQI Service Quality Incentives related costs

L&T  Government imposed levies or taxes (not direct income taxes)

RCA Balance in the Regulatory Clearing Account (risk management devices of the
MYPD)

4.2.3 Components making up the final electricity price

As stated, the main principle applied in the MYPD is that of cost recovery. The cost of producing
electricity depends on capital expenditure, initial asset investment, operating and maintenance
costs and fuel costs. Annual depreciation is also included, as is interest to recover the purchase
of the plant over its life. The factors affecting electricity prices can broadly be categorised as
supply-side and demand-side factors. Cost of supply is also affected by past investment
decisions and financial policies, as well as the weighting of these in the pricing formula. Other
cost drivers that affect price levels are investment decisions on new generation and cost of
supplies (specifically coal). A chief consideration of the MYPD is an appropriate rate of return for
Eskom to theoretically recover all its costs. Broadly, these costs include:
9 operating costs (largely considered fixed)
9 fuel costs (variable costs)
1 capital expenditure costs which include financing costs (cost of capital such as interest
costs and tax costs (if equity is present in the capital mix/structure) and depreciation
costs over the life of the plant/asset.

% This formula applies to generation. Transmission and distribution are regulated under different
formulas.
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The cost components on the electricity supply side include the following:

Generation Transmission and Distribution Retails services to end-users

Primary energy costs Labour, services, materials and | Systems, services, labour and

Cost of finance and | property materials to deliver electricity

investment in generation Finance costs to maintain, upgrade | directly to end-us er s 6 p

Environmental levy and extend the network and to bill them for services

Labour and services costs rendered

Source: TIPS
Primary energy is the | argest single com@gARnent of

54.2 c/lkWh, from ZAR 41.3 c/kWh in the previous year (Creamer, 2013).** Looking at a model of
the four main cost components of a typical base load coal fuelled power station, the operational
and fuel costs are around 35% of the total lifecycle cost (Joubert, 2012). 65% is the capital cost
of purchasing a plant in terms of the total life cycle cost. This is a cost that is typically recovered
through the depreciation charge and pre-tax return on assets (Joubert, 2012). Since the
technology choice impacts variable fuel costs, it is the historical investment decision that
continues impacting costs. Selecting the wrong mix of technology, scale of plant, and
contractors will either increase the cost of construction or cause delays which will increase the
cost of supply, ultimately increasing the price of electricity.

Figure 10: lllustration of electricity pricing make-up

.................................................................... > R. Electricity generation
n Assets, auxiliary consumption,
i returns, opex and technical
losses

|L.»~ﬁ‘ R IE o

psrrm— .. % i R. Transmission at high voltages,
power stafisns (0075 kv) ’ Tunlm:xlnnl b»leno Assets, ancilary services, lines, retums,
) (122/33 k) G opex and technical losses

o
bistribuion Uines TTETE & I
Distrbufian Subskation _ﬁ—_—-' === } ! 4
== -1 i
E |

R. Distribution to supplies at

medium to lower voltages
Assets, lines, returns, opex and technical
losses

‘ N E‘[EB.&‘ = +

Mauiumual-uqnina’ e :
R. Administration and billing
e - -~ i (senvice)

(1 &23RV)
Low alrnge Line

tm 220V)

R. NERSA approved revenue
for recovery from tariffs

Source: Eskom, 2009

! Between 2008 and 2012, prices have increased by 139% over a five-year period (2008-2012. firhe
main driver behind these tariff increases o{(Pgkeningdoubt ed
2010).
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Other factors impacting pricing, directly and indirectly, are reflected in the figure below:

Figure 11: Other factors impacting electricity pricing

Source: TIPS
MYPD 1%

The first MYPD determination was for a three year period, applicable from April 2006. The
average price increase allowed in MYPD 1 was 5.1% for the first year, and then 5.9% and 6.2%
in the following years- roughly inflation plus 1 % tariff. This was a slight change from the 2004
period, where DPE essentially forced Eskom to price at levels not exceeding inflation.

But a year after MYPD 1 was running, Eskom applied for an 18.7% tariff increase in April 2007.

The tariff increases was motivated by increased primary energy costs to run the gas turbine

peaking plants as well as to cover capital costs. Of this, NERSA approved 14.2%, mainly on the

basis of increased primary energy costs, but did not allow requested revenues for capital costs

as these costs applied nottothere gul at ory asset b eogerate dvisiagnando Es k o
specific customer s . NERSA can be seen to be critical of Ec¢
at this stage.

When the electricity crises hit in 2008, Eskom applied for a 60% increase. The reasons for the
request were based on increase energy costs as well as the need to ramp up the demand side
management (DSM) programme. The approval in June 2008 by NERSA was for a 13.3%
increase over and above the already given 14.2%, which was a total increase of 27.5% for
2008/9.

%2 The MYPD1 to 3 descriptions are largely drawn from Rustomjee (2013).
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