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1 Introduction - mandate, context and purpose

The Cities Support Program was given a mandate by the Minister of Finance and the Mayors to
identify critical issues facing electricity ircitiess and to make recommendations on a way forward

on these issues. This work was to be done with and through a working group comprising city and
relevant government officials.

GTAC/ERLN convened a workshop on the topic of 'Local anehatibnakrenewable energy and
energy efficiency: Chall enges Augusdt2@pfpeomainuni t i
the points arising from this workshop (which had a strong focus on renewable energy at the city level)
were:

1 On links toeconomic compettiveness Economically competitive cities are also resource
(and energy) efficient cities.

On significance The role of cities in the energy sector should not be underestimated.

On electricity supply dynamics: The electricity supply industry is charfgisig with rapid

reductions in the cost of distributed renewable generation, and there will be a dramatically
different energy supply landscape in just a decade. Municipalities need to prepare themselves
for these inevitable changes.

1 On municipal finance: The existing municipal business model has to change. The role of
electricity as a key revemaising item is coming under pressure, andisf&epeessing need
for new municipal revenue mod®sinicipalities need to work with National Treasury in
develping sustainable revenue models and reducing reliance on electricity revenues

1 On municipal/city voice : Important issuefacing cities (such ascurity of supply and
municipal revenue models that are fast becoming ojdolet& enjoy sufficient attentio
at a national government le\féle local and municipal voreeeds to beeardmore strongly
at the national levélo do this,municipalities needed to l®re organized and develop a
coherent narrativénformation needs to be both informative aner@sting, as well as well
targeted. Cities need to presentompelling case on what is happening kmatidnal
electricity space based on a quantified anadgsd;on elear understanding of the dynamics
of the current system which the municipalitveuld be up against (which is a political
economy focused on central control).

1 Onlegislative mandates andregulation: There are uncertainties with respect to legislative
mandates for regulation and problems with effective regulation of municighlitespeadt
to both standards and tarifffiere is a need for an urgent review of the 2007 Cabinet decision
on the single buyer mod@larity on embedded generation regulations/standardsnigyurge
needed.

1 On procurement of IPPs. Municipalitiesieed to b enabled to contract with independent
power producer$/FMA amendmentare necessary to facilitate this.
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1 On therole of embedded generation The significance of embedded generation needs to
be recognized at the national levelfarmd part ofnationapolicy and planning

The purpose of this paper is to provide a conceptual framework to understand the critical issues facing
electricity within the context of the main points arising from the ERLN worksteopabovend

broader factorgthose goindpeyond renewable energy and energy efficaratyp proposed an
approach to addressing these issues.

This conceptual framework proceeds on the premise that it is necessary to understand the underlying
dynamics of a system in order to address and i
sense that the syst e wertheexisiimeutcbnees. tifldifferet outcomeg ur e
are sought, then changes need to be made to the incentive systems that underpin the existing
outcomes. This is not a technical challenge. The incentives arise throymftitedeconomy
underpinning thexisting institutions

For example, discusssmm the sukbbptimalinstitutionabrrangements for tledectricitydistribution

sector in South Africa have been going on &iefmre 1998 (17 years ayavhen substantive
institutionareforns to the eledtrity distribution sector were adopted as official national government
policy. Despite tens of thousands of peys@rs oprofessionagffort and expenditure of many
billions of Ranan these reformso reforms have been undertakest the fundament glslems
thatprompted the proposed reforms remain

When seeking to understand a problem, it is important to establish the extent of common ground
among stakeholders, and to identify where differences exist and the nature of these differences. These
differences could arise for reasons of knowledgegapsartigh di f f er ent i nter pi
(differences in perception related to the meaning and value of different elements of a system). It is
important to minimize differences arising from the first reason (knowledge gaps) and focus attention
on the question of perceptions.

Our perceptions are strongly influenced by where we sit in a system. For example, our understanding
of a (same) problem, and how the problem is articulated, is likely to be very different depending on
the group who discusseg thiroblem.For example, with respect to cities and electricity in general,

and new energy possibilities in particthar,statement ahe problemwill be very differenif

formulated by customers, electrical engineers, chief financial officerd@adgp¢ttname just four
stakeholders in the system).

With this inmind, three background papers have been prepared. The purpose of these is to develop

a common basis for understanding the probl em
dynamics fodemand and supply in the electricity industtly & focus on citieand to establish the

i mportance and significance of O6new energyd d

Briefing Paper 1 outlinedthe patterns olemandn the electricity industry, lookirtglee national
context initially but focusing on electricity demand in the metropolitan municipalities.

1{ S &n @verview of the Restructuring of the South African Electricity Distribution IndStajga, 2013).
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Briefing Paper 2 examinedhe main dynamiam thesupplyside, focusing on actual trends and
dynamics observed in the last few years.

Briefing papeBlookedat theimplications of both demand patterns and syggitgrndor the future
of the electricity industry at the city level in South Aftilsa focus on thagnificance of new energy
and embedded generation for cities

The briefing papers explain the history and the current positibie efectricitysupply and
distribution industryvith a focus on municipal distributors. Importantly, they differ from much of

the research presented in that they examine the pinctapdimtgnerabilities and how these can be
understood in a dynamic wgcusing on the existing and changing incentives in the)sysieyn

provide an insight into the way that things may change into the future in a new context of rapidly
rising wholesalelectricity prices and responses to them, including embedded generation, efficiency
and so on. They provide the material necessary foapaligsis andevelopmenthe topic of this

paper.

The rapid changesthrecosts of supply have resulted important set of dynamics at the city level.
Changing incentiveshat are getting stroegovertime, are putting additional strain on a system

that was alreadynderstress. Critical issues facing the sector are set out in this paper in light of these
changing dynamics

2 Why this matters

2.1 The significance t¢iie metropolitan electricity industry in the national context

"The centr al observation is that the i mport
level], security of supply and municipal reveraggels that are fast becoming obsolete, do
not enjoy sufficient attention at a national

The focus of discussions in the electricity industry have been at the national level, on Eskom, the
national regulation of ipes, thertegrated Resource PlaRR) process and decisions of future
national investments in generation, the economic costs of load shedding etc.

However, cities in general, and the eight metros in particular, are a major and important stakeholder
in the economy. 75% of new javecreated in the 8 metros, 50% of economic activity takes place in
just 5 metros and 42% of the urlpapulation lives just 4 metros.

Electricity supply withthe metros (and by the metrosignificant in the national contéitte five

| argest metros sold 51 TWh i n FavM®n@atiydas mugthasc h w
Eskomds t ot al alesuatdmers. (Total elactricity distribdtedswithinithe metro areas is
more than this, because Eskom also distributes within metropolitan areas, but data on this is not
available.)

The industry is even more signifigantevenue terms. Total revefiigan the sale of electricity in
the eight metros (by the metros) ®&6 hllion in FY2015, which 83% of sector revenu€ghis
i s more than Eskomds revenues from it industr

2Metro bulkpurchasesfF N2 Y 9a12Y IINB &dzo N} OGSR FTNRY 9a12YQa G20l ¢
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Ensuring a stable and ceffective electricitgupply to the cities in South Africa is thus very
important, and it thereforienperativethat the particular dynamics and challenges pertaining to
electricity in the cities are properly understood.

2.2 Why institutiongind incentiveshatter

Institutionsare @fined for the purposes of this report as the set of foatmal and informal
relationshipswithin which humans and organisations interact and peiffwstitutions matter

because they mediate between rod@sthiings ought to be done), capabilitiigt gets done, and

the effectiveness with which things get done) and the sets of accountabilities and incentives that
determine the flow of benefits and answer the questidnytiiings get done (oot). There may

be a divergence between formal rules (asedean legislation, for example) and what actually
transpires in practic&lany proximate problems arise as a result of underlying institutional/incentive
issues and it is important to understand these in order to solve the problem.

3 What problem are we trying to solve?

3.1 Keysuccesmeasures

The electricity suppl yaccesw celinklgelegriditg, toprovide this e i s
electricityefficientlyand at gorice that reflects caghile taking into accoueguity (access and
affordability) for poor people. The institutions that provide this electricity neefinembally

viable capableand sustainable Success in these dimensions supports and promotes social and
economic development, whereas failure hartins bo

3.2 How are we doing?

Comprehensive, detailesbustand upto-datedata on the key measures of su¢de$ised above)

arenot available to the public and laaed to find. The available data is patchy and much of it is not
robustMuch of thedtapr ovi ded bel ow comes from the 2013 |
Restructuring of the EI ect b)asovelltagourdeseferencedimut i on
this reporf

3.2.1 Access

8%% of households1 South Africdhave access to electri¢@p11l Census). This is a remarkable
achievement. However, there are still about 2.2 million households without access to electricity (over
8 million people). Surprisingly, the largest backlogs are in five metropolitan areas, witlictbse to a t

of thetotal backlog (gure2). Strongand effectivelectricity distributors are needed to both complete

the electrification program and to maintain financial sustainability through a diverse and strong
customer base.

3 This data could be improved. It is necessary or worthwhile for the purposes of this analysis? It is doubtful that
more up to date information will change the conclusions dnawthis report on the basis of the data presented.
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Figurel: Eletricity backlog- ranked by municipalitgwith metros labelled)

3.2.2 Reliability
Poor reliability of the electricity network harms the economy, job creation and affects the poor the
most Eskomdés | oad shedding has hidden the preval

caused by distribution network failures.

There is very little, if any, published dataedwork performance of the distibutors in South
Africa.This is a crual data gap

Notwithstanding the abovéete is increasing evidence that the electricity network (through which
electricity is distributed to customerbeoming less reliableresulting in more frequent and

more severe unplanned electricity outagesnSout h Af r i ¢ a d $hisésindt justas and
problem at the generation level, which is well known, but also at the distribufieiglegel)

South African networks perform poorly compared to the benchmark
Qustomer Average Interruption Duration Index - %variation from benchmark

1 2 3 a 5 6 7 8

Figure2: South African network performance versus international bencksteselected large distributors

Reliability is important because an unreliable distribution network negatively affects economic growth,
job creation and the countryds ability to red
productivity sufes and t hey face higher <costs. Creatin
top priority. A reliable electricity distribution network is essential to supporngove nt 6 s pr i o
of job creation and poverty reduction

4 Comprehensive and reliable data on the performance of the South African distribution industry is not available.
Data presented here is from the first benchmarking conference hosted bi&Bihgs in 2010.
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3.2.3 Efficiency

In the context ofncreasing scarcity, environmental impacts and cost, and financial and economic
constraints, it is becoming increasingly important that electricity is used efficiently, and that the
resources used to supply, distribute and manage the electricity seffpltiaedy anefficiently
employed.

Efficient electricity use BriefingPaper 1 showedh at Sout h Africads econa
as a result of the historical lowstof electricityand that inefficient use applies also to the users of
electridy in cities.We are now experiencing a painful period of adjusintlestgnificant increases

in the costs oglectricitysupply and resultant pric@ser time lis will lead to much more efficient

use of electricity.

Efficiency requires that prices are cost reflective anhehattitutions providing the service are
efficient.

Pricing. On thepricingside,Briefing Paper 2 showed thahile tariffs are becoming more €ost
reflective in generalpme important pricggnals are not casflectived particularly the disjuncture

bet ween Eskomds peak Megaf | dhevastaajarity &6f cuatomers mu n i
who are not on a tiragf-use tariff. The multitude of tariffs in existence at the munitepal is
unnecessarily complex, reduces transparency and makes it harder to regulate.

Institutional efficiency .Br i ef i ng Paper 1 s howe dsptchiacteaseshe me
as an opportunity to significantly increase their gross surg@oadrizem sale of electricity less bulk
electricity purchasasped-igure delow and the details by metro in Annex 1.

Gross surplus from sale of electricity
6 largest metros
(Revenue for salesless bulk purchases)
Rmillion (2015 Rands, real)

25000

20000

15000

10 000

5000

2007 2008 2009 2010 2011 2012 2013 2014 2015
Figure3: Municipal gross surplus6 metros

Between 2009 and 2012, Municipalit@easetheirgross surplusn electricity bjR7.3 billion (a
68% increase neal termy® A recent asset conditiassessmeftdr municipal electricity distribution
assethas shown that the condition of assets has deteriorated in the period 20Ghtm20d 4hat

5The decline after 2012 is as a result of daieating business performance of City Power (See Figure 5). The other
metros continued to sustain and increase the level of gross surplus in real terms. Nelson Mandela Bay did not
benefit from the Eskom price increases.
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any spending on the electricity distribution net{fmrknaintenance, rehabilitation, replacement and
expansionhas been insufficient or ineffective in improving network perforiiangdikely that
much of this increase has been usedtfer municipal expenses while maintenance of electricity
assets are being shdnanged.

There is a double jeopardy here. Firstly, distribution costs are not efficient because a considerable
share of costs imposed on customers have nothing to dbenatttdal distribution business but are

rather an extraction of rent. Secondly, there is inadequate spending on the maintenance of the
distribution assets leading to inefficiencies in the distribution system (unplanned and more frequent
system outages) wia negative impact on investments, job creation and economic growth (see
discussion on reliability above).

Generation efficiency. Therenewable energy independent power producer procu(BkEtRP)

program has shown the benefits of competitive procurdéonesfficient provision of electricity.

This is in stark contrtet® cost overrunsftenexperienced on large bespoke ddsigd project$or

energy generatidalectricity supply shortages have exacerbated generation efficiency through heavy
use ofdiesel fuel, deferment of planned maintenance, efficient coal supply and other effects. These
effects and concerns are elaborated in the discussion on the electricity supply market in Briefing Paper
2. The pertinent point to be made here is that compgtitcurement of generation at the city level,

close to the location of demand, could increase overall efficiency in the electricity supply system
through reduced distribution losses and improved system optimisation.

3.2.4 Equity

Substatial prapoor subsidiesxistwithin the electricity industry. The value of these subsidies was
estimatedo beatleasiR8 billion per annum in 20it0a study for NEDLAGnd there is little doubt

that these subsidies have growth substantially since then in response tceiecteasggdosts and

prices The same study noted ttBab ut h A f r i c-@odr sariffp(thd electrifioatiorpgraat,
freebasi c el ect r iomelightytarifh for20 Anp kuppladigred With international

best practicbut that the municipal cressbsidiesverenot transparent (poor reporting on cestd

a lack of ringfencing), hard to quantify, amereinequitable (poor households in the poorest
municipalities benefit the least)e analysis in Briefing papersid 2 showed that the municipal
crosssubsidy model is likely to come under increasing strain over time and will need to be reformed.

3.2.5 Financial viability and sustainability
Challenges with respect to the financial viability of Hskahits ability to fimee its build program)
have been widely discussed elsewhere and are not addressed here

The metros(taken togethemave benefitted rather than suffefiednciallyf r om t he Esko
electricity price increasesaddition to increasing the overall gsosplus (revenue accruednetro
municipalitieshy R7.3 billion or 68% in real terms (Figurthd)overall customer debt position of
municipalities improveddt debtor days declined from 57 to 53 days between 2006 and 2015 for
electricitythe six largst metros combingdHowever, this overall assessment may be misleading.

5 A report was commission by the Depaent of Energy in 2014 but is not yet published. Municipalities are

spending on rehabilitation, replacement and expansion of the network, but spending patterns are volatile and it is

hard to discern if the spending is both sufficient and effective. SeeAl.

"See, forexampld, 2 dzi K ! FNRA Ol Qa4 wSySsloftS 9ySNHe Ltt tNROAINBYSy
World Bank. 2014.

8 ¢A study into approaches to minimise the impact of electricity price increases on thé@gooro b 9 5[ ! / £ HAMAO
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Individual performanadiverged Net debtor daysicreasedor 4 of the 6 metros and le@ast one
metro is in financial distress (Figure 5).

Aty Power electricity purchases and sales
(GWh per year)
14000 35%
12000 — T 30%
° o
SLoeeeee o ¢ - 25%
10 000 w
.o. r20% Johannesburg sales
()
8000 o Joburg input (Eskom+Kelvin)
o b 15%
6000 0......9......6....000....-- ...o' ® «0e o|osses (tech and comm)
r 10%
4000 - 5%
2000 ‘ ‘ ‘ ‘ ; ; ; ; ‘ 0%
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Figure4: Signs of an electricity distributor in distress

Briefing Papers 1, 2 and 3, together, show that the metros will face increasing financial pressures as &
result ofbothreduced consumptiar distributed electricignd shifting consumption patterns.

Not only does the existing business model have the wrong incentives (to sell as much electricity as
possible), it is also unsustainable in the light of the inevitable changes in the structure of the supply
industry(See Briefing Paper 3)

An analysis of the potential impact of embedded solar PV on metro finances (Briefing Paper 3)
showed that the gross surplus could be reduced by 30% (R5 billion) having a major impact on
municipal finance®Vhile this analysis is indieaf it shows that the impact could be substantial.

3.2.6 Capability
Capability across the distribution business in South Africa is very skewed (Figure 6).

9 Data on custmer debt is given in Annex 3. A more recent estimate of the ealssidy in the City of Cape Town
put it at R1.5 billion per yeayr R0.5 billion from miehigh residential and Riillion from commercial customers to
subsidise lifeline customers (approxtely R150/month per lifeline custome{$EA, 2015)
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Sze'distribu%en'of' municipal'electricity'distributors
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Figure5: There are over 120 small distributors (size of bubble = electagiynue)

This has been an important driver in the proposals to reform the distribution industry. It should be
noted that there is also fragmentation within the large metropolitan areas with distribution by both
Eskom and the metropolitan municipalifi¢ss difficult, if not possible, to get data on total electricity

sales within a metropolitan area and households across the street from each other may experience
different electricity tariffs as a result of being supplied by different institutions.)

Whilethe metros and Eskom have long been regarded as strong and capable institutions with respect
to their distribution businesse=;hnical performance across the fairly equally sized large metros is
uneven with some performing much better than ahdmatreport difficulties in retainimgpable

and experienceadchnicastaft

The absence of robust and comparable performance data across the metros is a real concern.

3.2.7 Environmental sustainability

All (to be confirmedof the metroshave developeBnergy and Climate Change strategies, with
associated energy access, renewable energy and energy efficiency targets; energy efficiency projec
have been undertaken at scale and a diverse range of renewable energy projects have been develope
(see Annex tor detalils).

3.2.8 Summary assessment

The available evidence sugdkat the performance of tekectricitydistribution industry is declining
and under stres$he findings of the&DI benchmarking results presented during an EDI conference
in February 201dre still relevant today:

1 Pockets of good performance are on the decrease;

1 Asset management requires urgent focussed attention
9 Service delivery sustainability is at significant risk;
1

An urgent skills retention, recruitment and development intervengiquiied;
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1 Effective energy management is urgently required; and

1 There is significant room for improvement in respect of retail, customer service and revenue
management

The stresse®n the systenare likely to increasggnificantlyover time as a result ofevitable

dynamics in demand and supply going for(saedBriefing Papers 1, 2 and/®)st importantly, the

incentives of municipalities (to sell as much electricity as possible, and to tax it as heavily as possible)
are not conducive to good sectorcomes. Lastly, the absence of robust comparative data on the
performance of the distributors is a significant concern.

4 A framework for analysingroot causes

4.1 Analytical frame

The underlyingeasons giving rise to the outcofoesymptoms of the problemesented ithe
previous section are anatysvith respect to tlanalytical frame presented in Figure 7.

The Rules External environment
Pdicies /\
Legislation
Governance
Accounta-
Institutio nal bilities & !
structure incentiv es Capability

Financi g Perf /ﬂn nce
erTol al
Capablllty I%gulato Yy

function (rules
Performance are implemented)

Figure6: Analytical frame

4.2 Formal rules (policies and legislation)

Thereappears to begap between formal planning processes and actual investment decisions. The
IRP 2013 provided moreflexible approach to investmeatsnpared to IRO 201utthe IRP

2013 was not formally adopted anglé@mentedProceeding with procurement of new investment
capacity on the basis of IRP 2010 createsy real risk of stranded assets with significant costs of
the economyA revision or update to the IRP is currently undehwhght d the evidence psented

in Briefing Paper$, 2 and 3there is strong merit in introducing more flexible and incremental
approaches to capacity addition, with a larger role for the metropolitan distributors.
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Insteadof placing hurdles in the way of embedded generation or local procurement dheresrgy,

is a needo embracean operrendedand more flexible approach to investment decisions and
implementation. In the context of uncertainty, this will result in aesibient and robust electricity

supply sectoAllowing cities a degree of discretion in relation to electricity supply, including the
procurement of generating capacity, different pricing strategfiesdrid chargeand timeof-use
metering) provies a useful testing grodadthis approaclh set of rules permitting a certain amount

of PV generation without a commitment to extend these rules for further capacity allows for a certain
amount of tinkering without taking a view on future impactsahabt be forgeen Policy can be
dynamicand can respond to learning and to changes in supply and demand dynamies. This is
practi@al approach and reduces the risk of making large costly mistakes

The benefits of a welin competitive procurement progréon renewable energy at the national
levelhave been clear for all to $ekkey success factors included sound program management
together with good program desigan this succeg® replicated at the metro level andpifhow

best coud this be achieved? One optionld be for Cities to make use of the national procurement
facility already established.

Clarity on who regulates electricity prices is necessary in otlderefoo be effective regulation.
However, NERSA® s munitigaloetectricity tariffe is noe gearl I&s tlegislative
authority derives fromsection 4(ii) of the Electricity Regulation Act of 200@rms of whichhe

Energy Regulator mustgulate electricity prices and tarifflowever, the constitution gives the
sphere of local government exclusive jurisdiction over electricity reticulation and section 74 of the
Municipal Systems Act of 2000 requires local governments to set ttaiffqelidies for municipal

services against criteria set out in the section of that legishtioitipalities have voluntarily
complied with NERSA municipal tariff regulation processes but the constitutionality of this has not
been tested in couBee discussion in Annex 6.

4.3 Institutional structurand accountabilities

It is significant that data about geeformance of thelectricitydistributionsystem is hard to

access. Where data exists, it exists in isolation to other relevant data and is not collated or combined.
The problem exists across the system including municipalities, Eskom, the regulator and national
departments. For example, a 20ddysbn the status of electricity distribution assets has not yet

been released. This study wafermsn(aokey,sourcef el f, a
relevantata). These forms, in turn, are not considered to be reliable. Eskom doed notslis i t 0 s
sales in terms of municipal boundaries. Demand profile data and distribution data (temporal and
across customemenot readily available. Financial data is unrdiahleh of it is not presented

separately and auditatl there is a highgtee of unexplained volatility in the data. There is no
comprehensive and reliable data on PV uptake.

We2dziK ! FNAOIFI Qa wSySglofS 9ySNHe Ltt t NRPOdz2NBYSyd t NR3INI
11 A small team of technical staff frothe Department of Energgnd thenational Treasury?PP Wit established a
project office, known as the DOE IPP unit
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Poor and declining performance have been features of the sector for many years.aflp@éact th
performance can be-going over this long period suggests that there is a lack of accountability in
the current institutional set dgoor performance has not resulted in effective corrective actions.
Lack of accountability arises from poor guugce. This occuas two levels. At the municipal level,

poor performance is tolerated, so poor municipal performance continues. At the national level,
effective actions to intervene in the poor performance of municipalities are seldoRodaken
governace affects recruitment, the capability of staff, procurement processes, working conditions
and staff morale and effectiveness, contributing to weak institutions.

The National Energy Regulator (RiFA) has a challenging job to regulate about 184 municipal
providers. The regulator has adopted a oO0soft
auditing of performance and strong enforcement in cases -obmphance with minimum
standards.

Section 27(i) of the Eleatity Regulation Act 2006, requires that municipalitiesdqeaate
financial statements, including a balance sheet of the reticulation bhsagestthe eight metros
produceseparate financial statements for their electricity busiessf Johannesbu(Gity
Power)eThekwinand Mangaung (Centelec)

The requirements of section 27(i) lacks gatasibly because of constitutional difficulties with
greater oversight

Johannesbbug 6 s C iwasgorpdtasizeein 2001 with a governance structure in which the
Council as shareholder receives dividends, sets standards and policy, approvesusintéssand
plansAnnual financial statements are produced for the business. However, these requirements do
not, on their ownguarantee good performai@eg-igure 5)

4.4 Incentives

Metros use the sale of electricity as a local tax. Electricity surpluses help fund the rest of the budgets.
Thisis officiallyrecognised and NERSA allows a 15% surplus. When wholesale electricity was cheap,
this model worked acceptably but recently, tikivg assumptions have been challenged. The
increases in the wholesallectricityprice have provided an additional benefit to (some) municipal
budgets so that electricity has become a bigger net contributor even as the amount of electricity
purchasedds fallerfsees Figure 4 aBdiefing Paper 1)

The increase in the number of consumers with low marthsumptiorfless than 350 kWh per
month) places additional reliance on high consumption users (commercial, indogihathemache
residential) to make the cresbsidy model work. The partial defection of these customers threatens
this crossubsidy model by placingigherburden on a reduced consumption base.

While it isin the national public interest that electricity is USertmtly and provided at least cost,
municipalities have the opposite ince@tteesell more electricity at the highest attainable price. That
is, the incentive is to maximise the gross surplus whilst skimping on maiatehgavestments in
rehabiliation and replacemenistitutional uncertainty created by the 4amging regional
electricity distributor (REDs) procegacerbated thiBheregulatory processagended to moderate
these forces have not bewn sufficient for this task.
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It is important tdfind ways tamprove thelignment oftheincentive$acingmetros with th@ational
interesto promote botleconomic growthndenergy efficiency

The REIPPPprogramlas been criticized for being 06l ocat
build renewable energy. Different locations impose different costs of the system as a result of the
location and absorption capacity of interlinking grid infrastructure, sacdlses have not been
adequately taking into account in the evaluation of the REill®Ht can therefore be argued that

the resulting generation and transmission mix has not been optimized frecost [gaspective.

Allowing competitive tenderstlag local city level might go some way to responding to this criticism.
In this case, thselection of new generation options can be directly matched to the demand
requirements at the city level. This can allow cities to develop@staastemental ffato meeting

their energy needs taking available national capacity and costs into account.

The monetary value of generation contracts is large and there are competing incentives for control
over the award of these contracts. In this context is itthikelyational politicalconomy interests

will trump local interests making significant procurement of energy at the municipal level unlikely
unless ahuntil there is a shift in the overall political economy system between national and city
interests. (Bes are becoming increasingly important politically.)

4.5 Technical challenges

The existing distribution grid is not designed in such a way as to easily incorporate embedded
generation and increasing embedyeneration beyond a low threshold will create some technical
challenges for grid design and management. Distributors wanting to maximize the benefits of
embedded generation will therefore need to be forward thinking and willing to make investments in
upgrading and redesigning the grid, as well as introducing the management and information systems
necessary to manage a smart meshed grid optimally and safely.

New standards are necessary to enable safe connection of embedded tyettezagiodn, for a
design of a smart meshed grid and for the metering and related information and network management
systems.

There are some risks associated with the development of these standards. In the context of rapid
evolution of technology, goingf a &6 perfectd sol utditchne ngoow dma yi r
medium term. The standards need to be practical, somewhat flexible and incremental, allowing for
some experimentation. Uncertainties and delays should be avoided. There is a ngadtiee cons
collaboration between parties (NERSA, Eskom and municipalities in particular).

5 Some strategic choices

5.1 Municipal financinglternatives

Paradoxically, mo st of the metros benefitted
prices. However, the higher prices now pose a potential threat to the businessnmiodzpalf

electricity distributo&through loss of sales to highd customers and an increasing -sussidy

burden, and hence to the financial sustainability of municipalities given their heavy dependence on
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electricity revenudsational Treasuryeeds to decide how to respond to this. There is, for example,
a posdility of using ananaged and incentivizednsition to alternative financial sources (for
example, a business tax) to get better outcomes in the elsattmity

5.2 Promoting embedded generation

Municipalities have no incentive to reduce their revandegross surplus from electricity. This
means thanunicipal electricitystributorshave no incentives popomotesolar rooftop PV and other

methods of embedded generation, as well as imprangy efficien@n the part of their customers

In fact, heir incentives are in the opposite dired@itmplace obstacles in the way of decentralized

and embedded generation and energy efficiency (on the part of their customers) to avoid or delay
revenue losses.

National Treasury needs to take a vieawisthe relative economic and environmental merits of an
extensive rolbut of embedded and decentralized generation (or not) and considententiaes

and other mechanisms necessary to promote and incentivize this program, including an adjustment of
the incentives facing municipal electricity distributors.

5.3 Local procurememf decentralised generation capacity?

The relative merits to allowing decentralized procurement of electricity generation capacity by cities
needs to be carefully examined and a case for or agaoptdhiseeds to be made, including the
practical implementation modalities. Given the tanptorole National Treasury played in REIPPP,

its view on this matter is important and could be persuasive.

5.4 Compensating municipalities fioancialosses?

Various proposals have been made for some form of compensation to municipalities for losses
incurred as a result of reduced electricity sales through energy efficiency measures for a national rollout
of solar PV¥? The tight fiscal environment makes it unlikely that National Treasury will entertain and
agree to any of these proposals.

5.5 An alignment ointerestdetween metros and the EIGG

Metros andhe Energy Intensive User GrouplJG) account for 70% dabtal electricity usaga
South Africa EIUG may benefit from peaking challen¢g@mtributed primarily by domestic
consumers and at the city lelseing addressed at local city lew¢hanationakenergy planning for
expansion of generation capaci#ty concentrate on reliable efééctve base loagpower There
maytherefore be a synergy of interests between the metros and the EIUG aadfttepublic
private partnership toibg about thalesiredoutcomes, using or building on thepartment of
E n e r g yA® progRaml management capability.

5.6 A reconsideration of the regulatory and institutional framework?

It can be argued that the current regulatory framework is not effective. Should the regulatory and
institutional framework be reconsidered? See, for example, proposed institutional, financial anad
regul atory r ef orAPsopcses Appiech to the Restructueng @f the Eectriciby
Distribution Industrg (Sab).ga, 2013

2t NPLRalfa Ay (GKAa 3ISyNB RentableFnh&gyarfd e Nef AdadranffiCédeptA 0 Q LINE |
Presentation at the ERLN conference CSIR Energy (Tergteria, 4 Augus015).
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6 Possibleactions

There are many important challenges facing metro electricity distlibatoesof these challenges

are longstanding (arising from incomplete instit@iaeforms at the time of the creation of the
metros in 200&)and others are more recent (arising from the large increases in electricity prices and
rapid changes in the electricity supply industry as described in Briefly Paper 2).

It is important thathere is agreement on the nature of the problems to be Hudwerkspective
importance and urgendfeir solvability and the stakeholders who need to involved in the.solution

Key problems identifienh this reporhave been grouped under four maadiegs:
1 Panning

1 Mandates, legislation and regulation (changing the rules)

1 Replacing electricity as a source of revenue for local government (fiscal agdjustment)
1 New institutional and business models for electricity distrjlariabn

1 Pricing (changing ¢hincentives that customers face)

Each is discussed in turt.is not proposed thaa singlevorking group addreadi of these issues.
The issues are set out here for completeness. The recommendations in the following section propose
which items couldr should be addressed and how.

6.1 Planning

The key dynamics described in the three briefing papers (greater energy efficiency, delinking economic
growth and electricity demand growth, increasing marginal costs of traditional megaprojects,
decreasing marginadsts of new energy, increased embedded generation) are unavoidable. What
happens in the cities has a major impact on national demand and this needs to be taken into account
in national planning processes, especially in the revision of the IRP.

Possiblection: Citiescould engage proactively (and collectively) with the national IRP planning
process.

6.2 Mandates, legislation aedulabn

An overview of the policy and ledigacontext is given in Annexiy points needed action are
summarised here.

The long overdue regulatimrssmall scale embedded generatimhsmart meter standanged to
befinalised ang@ublished

Possibleation: Citiescouldengage proactively (and atilely) with NERSA, DoE, Eskom and
other stakeholders on the finalization of the regulations.

B The rationalisation of the electricity distribution industry (in parallel with the rationalization of other municipal
services during the local government reform process leading to new municipal boundaries in 2000) was put on
hold pending the prposed reforms to create six regional electricity distributors. The proposed reforms did not
take place and the electricity distribution sector was not rationalized.
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There is a strong case to be made to allow for cities to procure generation capaeitthithiir

demand profile and for the purposes of deast optimization of their energy supply. Existing
legislation and regulations appears not to allow this, but national policy on this is uncertain. There is
a need for policy certainty and undartpkhe necessary legislation amendments and changes to
regulations.

Possiblections:

9 Cities, collectivelygould make specific proposals to DoE for changes to the National
Electricity Regulation Act (and related regulations) to permit local procofeyaeatation
capacity.

1 Cities, collectivelgouldmake specific proposals to National Treasury for changes to the
MFMA (and related regulations) to permiteng procurement of generation capacity.

Consultations are underway on ggifatory ruleer third-party transportation of energy (wheeling)
including network charges. There is a lack of clarity as to who has the mandate to supply electricity
within a municipal boundary and a view that the regulations impose significzadtrisi@nonto
municipalities with the result that municipalities do not have an incentive to encourage embedded
generations.

There is a need for increased transparency related to electricity fmagres. of the natial
Electricity Pricing Policy (2008), electri@tiffs must be coseflective and crossibsidiesare
required to beransparent. In this contextglslatiorrequiresringfenced andeparately audited
financialkccountgnd statements (with balanoeet) These requirements need to be enforced.

Cost of supply studieed to beublishedand available to customers.

There needs to be regufamlisting of robustperformance datbor the electricity distribution
industry.

Possible cion: National Tresury and NERSAcould investigatgractical ways to improve
transparency of finances and performance in the electricity distribution sector (financial and economic
regulation).

6.3 Replacing electricity as a sourcauwdiciparevenue

The changing dynamics @lectricity supply and demand mean that long term reliance by
municipalities on a 06levyd on the sale of el ec
for the municipalitg to sell as much electricity as much as possible and sstanuch as possible.

The outcomes are soptimal from a national perspectiee Annex 7).

Possiblecion: National Treasuryald consider alternative sources of revenue to replace municipal
reliance on revenue from electricity sales. A transitian alternative source could be used to
incentivize more desirable outcomes in the electricity business.

6.4 New institutional and business modelglectricity distribution

Proposals for the institutional reform of the electricity distribution sestdyden made since the
Energy While Paper in 1998 but the basic structure of the industry is still bas&€89h pre
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arrangementé$.The need to a review and reconsideration of the institutional arrangements (and
especially the business model) for electricity distributors has become more important in light of the
rapidly changing demand and supply dynamics.

The grid service is a natureonopoly and distributomsve two core functions, namely to be the
load serving entitgsponsible for delivering power to customedsto ensureraliability of
servicenvolvingreattime physical balancing of supply and demand, monitoring arstratictye
grid needs like proper voltagel maintaining sufficient reserve cap@aity maintaining the
infrastructure and associated systems)

Going into the future there are several models that could be contemplated. Distributors could
continue to operate roughly as they are doing but expseltiigysolar paneals solar Water
heatersleasing storage technologies like batéereadjust #ir tariffs accordingly. They would

also be active Bervicesuch aslemand shifting, voltage regulation, or capacity re3énges.

requires a lot of data and transparency. Further into the future, distributors might be able to reduce
the scale of theactivities and through thaetomation and communication capabilities of smart grid
technologiemanagdransactionévheelingdn behalf obther participants electricity markets

The distributor couldwn someyeneratingeserves for reliability poges

The transition will be hard to accompli&tth Eskomand municipalities drkely to resist a
reduction irtheirresponsibilities and consumers will not want to pay for the additional costs. The
transition is also inherentharketorientated and poses challenges for the smbsgly model.

Possibleation: A working groupvould be establishédl investigate newmstitutional andbusiness
models for the distribution of electricity at the city level, taking into account futuresdyrsupply
and demand and learning from leading examples of this transition internationally.

6.5 Reforming electricity tariffs

In terms of the national Electricity Pricing Policy (2008), electricity tariffs are required t0 be cost
reflective Whileoverall average effectieiffs have moved closer to exetectivity, there are still

some i mportant tariff signals that do not ref
tariff that is, in most cases, not passed ondminresidential) customers responsible for the peak
demand.The lack of published castsupply studieglsomakes it difficult to determine the extent

of costreflectivity for most tariff categories applied by municipalitieofGogply studies ad to

be published.

In terms of the national Electricity Pricing Policy (2008), eletanitymust be coseflective and
subsidies (including cremsbsidiesare required to keansparenThere is little transparency in the
nature and extent of existsgpsidies antrosssubsidies within the system. $hbsidy andross
subsidy system will come under increasing strain as prices continue to increase in real terms.

In terms of the national Electricity Pricing Policy (2@08js must include tirmef-useenergy rates
for all customers supplied at MV or ahalleustomers above 100 k\&h cases where the metering

14§ &n @verview of the Restructuring of the South African Electricity Distribution thydSalga, 2013a) and
G! tNRBLRZASR ! LILINRFOK (2 GKS wSadNHzZOGdzNAYy3a 2F (GKS 9f SO0
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provides such features alidother customers where it is warrantkd.very high peak tariffs mean
that timeof-use pricing is warrented more widely than is currently implemented.

NERSA seeks to achieve tariff convergence rmtidnalisationwithin the municipal
sectoXOHowever, the number of tariffs offered by metros and other municipalities is still very large
and there is a large spread in tariff levels between metros unlikepraitedy differences in

cost structure (see Briefjpgper 1). Greater rationalization and convergence of tariffs is warranted.

National Treasure has fegislative mandateregulate the electricity levy imposed by municipalities
acting as distributors. This regulatory function haseaotdifectively perfoed

Possiblections:

1 A working group comprising National Treasury, DoE, NERSA ana8&alldaeestablished
to investigatbow to regulate finances and tariffs of distributors (Eskom and municipalities)
more effectively with a weto increasing transparency and -iegkctivity, tariff
rationalization and convergennereased use of tim@use pricing and sustainable targeted
and prepoor subsidies

1 National Treasurmgouldconsider how to regulate the electricity levy maetieéiyor how
to do away with the levy (see Section 6.3 above)

7 Recommendations

7.1 A business model working group?

*k%

City Budget Forum

*k%x

7.2 A regulatory working group?

*k%k

S NERSA (201(Regulatory framewor®or theGeconomic regulatio@f municigal electricity distributors of South
Africa. Sakeholderconsultation paperS®ptember 2010
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Mandating organisations

*k%

Composition
*k%k

Terms of reference
*%k*%

7.3 A standards working group?

Objectives
*k%

Mandating organisations
*k%k

Composition
*k%k

Terms of reference
*%%

7.4 Other actions

*k%k

8 References

Departmenof Energy. 200&Ilectricity Pricin@olicy Government Gazette 31741. December 2008.

Inter-Ministerial Working Group on Energy: Working Group on the Economic Impact of Tariff
increase2010.The structure of municipal electricity tariffs and implications for municipal revenue
May 2010

NEDLAC. 2010A study into approaches to minimise the impact of electricity price increases on the
poor. Executive summary report.

NERSA. 2010.Regulatory framewddkor theDeconomic regulati@of municipal electricity
distributors of South Africa. Stakeleslconsultation paper. September 2010.

Salga. 2013anverview the Restructuring of the South African ElectricityoDigin Industry
Salga201d. A Proposed Approach to the Restructuring of the Electricity Distribution Industry.

World Bank. 201&out h Africads Renewable Energy | PP Pr
Lessons. World Bank.



Critical issues facing South African cities with respect to electricity Page 20
Annex 1: Electricity sales, tariffs and gross surplus
ANALYSIS - REVENUE and TARIFFS
Electricity sales
FY ending ...
Electricity sales 2007 2008 2009 2010 2011 2012 2013 2014 2015
Gwh
Cape Town 10 278 10 565 10616 10 530 10523 10 402 10 255 10 152 10 010
eThekwini 10 964 11 163 10 920 10925 10 837 10799 10 745 10 550
Johannesburg 11 338 11 464 11214 11633 11273 777 9720 8 854
EMM 10 702 10 996 10 844 10777 9 660 9677 9624 9574 9392
Tshwane 8 487
NMB 3516 3532 3499 3278 3 226 3177
Total 47 381 45 825 44 154 50 843
Revenue (from electricity charges)
R million (2015 Rands, real)
Cape Town 4 581 4733 5984 7510 8 497 9508 9 886 9765 9 964
eThekwini 5165 5575 6149 7 651 8738 9872 10 243 9 869 10 341
Johannesburg 6 003 6324 7 808 9 865 12177 14 092 13 693 13078 12 189
EMM 4924 4 944 5734 7439 9454 10 709 10 818 10 825 11 238
Tshwane 4 206 4 558 5024 6 667 7573 8933 9 106 8724 9 168
NMB 1768 1798 2125 2394 2723 3195 3147 3 002 2 858
Total - 6 metros 26 647 27 931 32 823 41526 49 162 56 309 56 893 55 263 55 758
Average effective tariff (Revenue from sale of electricity / units sold)
c/kWh (Real, 201! 0
Cape Town 45 45 56 71 81 91 96 96 100
eThekwini 47 50 56 70 81 91 95 94
Johannesburg 53 55 70 85 108 144 141 148
EMM 46 45 53 69 98 111 12 13 120
Tshwane 103
NMB 68 77 91 96 93 90
Average (metros) 48 49 59 74 92 109 111 111
Eskom (ave. to muL 27 27 33 41 47 57 61 63 66
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Gross municipal surplus
(Revenue for sales less bulk purchases)
R million (2015 Rands, real)
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Annex 2: Capital spending on electricity reticulation

Tablel: Newand replacement reticulation infrastructure (R million)

Buffalo City

Cape Town 386 490 598 713 874 871 737
City Of Johannesburg 1028 758 943 601 1289 1990 2232
City Of Tshwane 276 368 389 534 506 566 617 365 498
Ekurhuleni Metro 105 188 353 334 268 329 359 339 465
eThekwini 121 465 529 468 551 452 392
Mangaung 56 65 81 102 39 131 157 144 251

Nelson Mandela Bay

Source: National Treasury municipal finadatal

Table2: Capital repairs and maintenance spending (R million)

Buffalo City 100 100

Cape Town 203 184 285 316 325
City Of Johannesburg

City Of Tshwane 228 264 366 298
Ekurhuleni Metro 486 534 402 465 512
eThekwini 391 386 607 721
Mangaung 41 26 83
Nelson Mandela Bay 29 39 40 43

Source: National Treasunynicipal financial data






