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Foreword

Executive Mayor, Polokwane

t 2t 216FyS adzy AOALIfAGE A& 2yS 2F (GKS 0O2dzy i NE
Limpopo Province it is the heart the province and hom& many of the educational, health and
administrative institutions that support the area. It also houses large industries that drive the local
and national economy. Energy is needed to keep this heart bedEimergy serviceare critical for

welfare and development; but energy systems also present a number @sisswd challenges that

must be met.

Goal 7 of the new UNDP Sustainable Development Goals looks to: Ensure access to affordable,
reliable, sustainable and modern energy fl. Global leaders agree on the need to curb climate
change through a move away from fossil fuel generated endfgye are to drive development in

our country in a transformative manner, we have to change the way we generate, supply and
consumeenerqy

As energy intensive locations and the frontline of the developmental state, municipalities have a
key role to play in forging a new energy future. We must build and develop towns that anersff

and that support sustainable energy solutions. This is to support a more efficient economy as well
Fa AY &dzLR2 NI 2F yFEdA2ylf 3F208SNYyYSyiqQa O2YYA
country. Municipalities also carry the mandate to ensuret thlh citizens have access to affordable

and safe energy services.

In preparation for hosting the 2010 World Cup Polokwane established its Green Goal direction. This
has outlasted the World Cup and continues to guide the municipality towards meetingida of
sustainable development. This Green Goal Energy and Climate Mitigation Strategy supports this
ongoing work. It provides guidance on how to move forward to meet the challeqgasning
challenges into opportunities. The identification and prisation of projects provides a clear plan

of action and the strong data base provides the means to monitor and measure the impact of
activities.

Polokwane Municipality, through hard work and commitment of staff, has a number of existing
sustainability pojects underway. It has also established a number of key partnerships to take this
area of work forward. We look forward to building on this strong foundation and taking the Green
Goal: Energy and Climate Mitigation forward together.

Clir Thembi Simelarlkadimeng
Executive Mayor of Polokwane
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1. Executive Summary

The Polokwan&reen GoaEnergy Strategy involves an update of the datal strategy developed
through SALGA in 2013 and includes information from an energy futures modelling exercise
undertaken by the Energy Research Centdaiversity of Cape TowmThe Strategy development
process has involved a number of workshops with romal officials from various departments, as
well as key stakeholders. The intentiohthe document is to provide a sound statistical basis from
GKAOK (2 RSaA3dIy | adNrdsS3ae aGkKIFG Grfla G2 GKS
statement to innovation and sustainable development (including carbon emissions reduction and
economic development) and its energy vision of reliable, safe and affordable energy services for all.
Linked to the strategy is an action plan to support implementation.

The total energy consumption within Polokwane municipality in the baseline year of 2011 was 22
GJ (inclusive of the large smeai), resulting in 3 mega tonnes of annual carbon emissions. Energy
per capita is on a par with metros in South Africa (at 3&4pita), and this would be lower if not for

the presence of heavy industry. The gigantic energy consumption of the smelters means that
industry is the largest energy consuming sector within Polokwane. However, when these are
excluded the Transport sectaemerges as the largest energy consuming sector, followed by
industry, households/residential sector and the commercial sector.
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Energy by sector
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Figurel: Polokwane energy consumptiohy sector, with and without smelters 2011

Energy in Polokwane is met with three major fuels: electricity, petrol and diesel. These are all fossil
fuels and contribute to global warming.

Industrial fuel consumption includes the large smelters as well asdatively large grouping of
heavy industry. These use both electricity and coal. Many industries form part of national or
multinational companies and may offer leadership in energy efficiency and alternative energy
development. Commercial energy consumpticelates largely to office buildings and is relatively
small, but with the growth of Polokwane as the regional capital, ensuring an efficient built
environment offers important opportunities for energy savings, economic competitiveness and
enterprise deveopment.

The residential sector (households) consume around 10% of energy in Polokwane, but as this is
heavily dependent on electricity, they contribute substantially to carbon emissions and, of
particular importance, to driving costly peak demand forctileity. The municipality has made
impressive strides with the electrification of low income households. This now stands at 83% of all
households and plans have been made with Eskom to tackle the backlog, which lies predominantly
in Eskom distribution ames. Electrification has seen an impressive decrease in dangerous and
harmful paraffin consumption by poor householéwever, wood and candles are still used within
poor households, contributing to environmental degradation and household risk. Housedistls
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struggle to afford electricity and the municipality must continue to ensure basic grants reach all
indigent households.

¢CNFyaLR2NI Aa | 1 NBS SySNHe O2yadzyYSNE RS&aLAGS
mobility remains walking. Ongoingupport of walking and nemotorised transit is important.

Within motorised transport the figures indicate that some 25% of fuel consumption relates to
WO2NNAR2NR GNIFFFAOT G KS&for M@dhafieighth and padssehder parposes.A y
Within passenger transport, although 52% of commuters use public transport, this mode of
transport only consumes some 18% of all passenger fuel consumption. Private cars (moving half of
the 31% of motorised commuters) accounts for approximately 82% of passtm@jeonsumptiof.

Local government itself consumes a tiny portion of the municipal w&dme 1%. However, it is an
important area in which to develop capacity that supports innovation in the energy sector and
demonstrate leadership. Polokwane muniiiy have an excellent track record with regards to
internal energy efficiency implementation, through the support of the Department of Energy
Municipal Energy Efficiency and Demand Side Management Programme.

The energy future model undertaken indicatésK I G I W. dzaAy Saa +a | adz f
would result in an energy increase (excluding smelters) of around 69% by 2030, with an emissions
increase of 38%. This would render Polokwane vulnerable to rising fuel prices (often above inflation
and thusan economic drag) and potential carbon taxes. An alternative future, drawing on known
and viable efficiency and renewable energy interventions, will bring down rising energy demand,
emissions and will cost less, overall, than Business as Usual.

— ndustry

m— Transport

Commerce

million Gl

Municipal
Households
m— Agriculture

—FA

e
Figure2: Possible future energy consumption by sector (optimal) compared to BAU scenario (without smelters) and
by cost.

ThisGreen Goaknergyfuture would be in line with the Polokwane mission and would support a
stronger economy and greater resilience amongst poor households. The Poloksvara Goal
Energy and Climate Mitigatiorir&egy identifies 5 key goals in line with addressing the challenges
and opportunities identified within the exercise. These goalsefficiency, renewable energy,
alleviating poverty, public transport/NMT/urban form and institutional capagigre supported by

a detailed action plan for implementatio®\ strong foundation of irtgutional capacity has been
laid to take this work forward.

I These figures are approximations made within the LEAP energy futures model, but they are plausible givesl total fu
figures, national averages and are consistent with the patterns found in other South African cities.
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The development of this strategy update has been undertaken by Sustainable Energy Africa, through
the donor support of DFID/EPSRC (within the SAMSET Programme) and Bread for the World.
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2. Introduction andoackground

2.1. Developmenbf the strategyand implementation plan

At a Polokwané&SAMSETmeeting of 29 January 2015, the decision was taken to review the
Polokwane Energy and climate change strategy, which was developed trea&@hGAed proces

with Swiss Development Corporatidanding, in 2013. The review was considered importast

new, improved energy data has become available and the energy sector is changing fast. There are
also rew plans and developments undeay in the municipality, idading the IRPT plaihe need

to re-engage stakeholders, artdrough thisensure that the strategy is institutionalised across the
municipality, was also identified

The strategy update process has involved an update of the energy data of the Statergf E
report (Aurecon, 2013), energy futures modelling (using the Long Range Energy AltergatiAaR

¢ software) and stakeholder engagemehtIhe energy futures model, available in a separate
report (Bryce Mccall, Adrian Stone, Polokwane LEAP modwlitet report, Energy Research Centre
University of Cape Town, 201@ovides an indication of what the energy picture in Polokwane
would look like up to 2040 on a BusinessUsual trajectory, as well as under various, more
sustainableW 3 NB S ¥nergydatHways. This is a powerful strategic decision making tobhs
been used to test and inforriine key strategic priorities detailed in this report.

2.2. Purpose of the strategy and implementation plan

Local level energy strategies in the South Africantextrsupport municipaservice deliveryactions

and responses to national climate commitments, as detailed in Mwegional ClimateChange
ResponsaVhite Paper (2011), as well as the areas of energy security, energy efficiency, access to
energy and renewdb energy development as outlined in various pieces of enezxtated
legislation and detailed in the 8 Objectives of the Draft Integrated Energy Strategy (DoE, 2012).

t 2 f 21 ¢dregrSGal Energy and Climate Mitigat®imategy Update and Implementati Plan
provides an action agenda for the municipahigating to sustainable energy development to 2020

It raises key issues of concern to Polokwane and idenfifigsgity areas for attention. With the

help of energy futures modelling the strategy 38 S G2 | aaSaa GKS AYLI Od
dzadz- £t €0 a ¢Sttt a GKS AYLIOG 2F | Nry3asS 27
come.

Goals of a sustainable energy strategy

This strategyintends to develop understanding and T Reduce greenhouse gas

AaKI NBR @GAaizy 27F t 2fehdroyl emissions _ I AY I
development and a common plan of action. T Maintain energy security

recognises and builds on the strengths and leaders| 1 Ensure access to safe, clean af

of the municipality, while identifying the gaps thd affordable enegy

exist in tackling this complex and challenging issue. " Maximise economic

opportunities

2 Stakeholder meetings were held in Polokwane on 29 January 2015, 22 March 2015 and 19 August 2015. These
meetings include a cross section of municigabartments, provincial government departments, SALGA, Eskom, and
the University of Limpopo.
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strategyprovidesa framework through \wich partners across the municipality can work together to
achieve the municipal energy vision of sustainapteliable, safe, affordable energy for all.

2.3. Institutionalframework

Cities are increasingly orienting themselves to mitigate the riskecadsd with global climate
change, economic competitiveness and social inequity. Sustainable Energy is key in this and
ensuring that energy efficiency, renewable energy development and access of citizens to
affordable, reliable and safe energy is enhanoagst be a priority of local government. Polokwane
municipality undertook a first State of Energy report and Strategy in 2013. This work was led by the
Energy Department and supported by the South African Local Government Association (SALGA).

Integrated Development Plan Municipal Vision:
GThe ultimate in innovation and sustainable developmeat

Energy and Climate Mitigation Strategy
dThe ultimate in energy innovation and leadership through the provifisnstainable energy
that is reliable, safe and affordable fordlé

A strongcase exists that local government mandates include sustainable energy apprbaches
Further, the department derives its mandate from the PolokwdbB® Vision:a ¢ KS  dzf G A Y I i
AYYy20FGA2Yy | yR &dza Theiyergp DePartrRedt@félling visivaiEyiginéetding
Services Directorate, continues to provide the institutional home for this work within Polokwane
municipality. An interdepartmental committegrawn from the Green Goal teahas suppored the
development and implementation of the strategyhis includes representation from Energy, Water

and Sanitation, Waste Management, Local Economic Development and Tourism, Facility
Management. Transport and Spatial Planning have been consulted, but are not yet regular
participants within the forumThis straegy is intended to become a more formal part of the Green
D2Ff ¢SIFYQa YIyRIGS®

Polokwane Municipality is involved in local, national and global sustainable energy partnerships and
learning networks. Polokwane is a letigne member of the Association of Whicipal Electricity
Undertakings (AMEU) and has been involved in the national Urban Energy network convened by
SEASALGASACN for a number of years. In 2013 Polokwane became a partner municipality within
the Supporting Sub Saharan Municipalities in Soatale Energy Transition (SAMSET). Polokwane is
also part of the SEkd, Bread for the World donor funded, Pioneering alternative energy services
models project. Polokwane has local partnerships with the University of Limpopo, Eskom regional
office and theprovincial Local Economic Development, Environment and Tourism department

3 Section 152 of the Constitution of the Republic of South Africa (1996) contains two objectives that relate specifically to
the role of local government in achilmg sustainable development througinovision of services to communities in a
sustainable manner and promotion of a safe and healthy environif&attion 152 (1) (b) (d)). This object is reinforced

in the Municipal Systems Act (32 of 2000) and the Mualcgiructures Act (117 of 1998), making it clear that municipal
functions must be interpreted with these goals in mind. The sustainable use of energy is clearly linked to a concern for a
healthy environment and a just and equitable distribution of resoarew and for future generations).
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(LEDET)Within Transport Polokwane is engaged is large infrastructure projects involving
partnerships with the German foreign donor agency, GIZ, amongst others.

Appeals Committee S
[Section 62: Systems Act)

Audit Committes
(Section 166: MFIMA)

Council
Speaker —] Committees(sec 79)
1
Disciplinary Committee

Executive Mayor

(Schedule 1-Systems Act) o Chief Whip
Mayoral
Committee
Portfolic Committees
|(Councillors)
specal focus Aamin Roads &
Finance & Water & Spatial Planning . Waste & Community and
LED Energy Sanitation & Development [IEr=TE Environment Safety &;m:h Governa =

Figure3. Polokwane Municipality organogram

2.4. Data sources and report method

This report includes both a rapid update of energy data in Polokwane, drawing on the State of
Energy undertaken for Polokwane by Aurecon (2013), with a base year ofa2@lan energy
futures exercise that has involved detailed modelling of the Polokwane energy picture. A separate
report on the Polokwane modelling exercise, undertaken by the Energy Research Centre of the
University of Cape Town, is availalBryce M€all, Adrian Stone, Polokwane LEAP model technical
report, Energy Research Centre University of Cape Town). ZxLéar as possible the two reports
have aligned data inpfit

An assessment of the state of energgd energy futuren a municipaljurisdiction povides the
basis for energy strategy developmenarget settingand action planning for a municipality. The
study area is the municipal area of Polokwane. Consumption of energy is allocated to the city and

4 Data clarity on the exact composition of the electricity distribution figures is still required; this report and the LEAP

model numbers have aligned, though the methods differ and confirmation of exact allocati&n®ft9 a1 2 Y Wg KS St
amount is still required. The LEAP model also scales up the difference between supply and distribution figures, whereas
the Sate of Energy report records this as losses. Both are valid and offer particular insights.
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the sectors according to a globpiotocolsfor local level energy and emissions accounting. Key
points about local scale energy data reporting include:

a. All fuels sold in a local area are reported within that area, even if they may be physically
consumed elsewhere, for example a car or aeroplane fidlsvith petrol in Polokwane, but
journeys out of the aregnote: the LEAP modelling exercise provides some important
disaggregation of the Polokwane fuel picture in relation teciiy transport and corridor
transport),

b. All transport related energy consumiph is assigned to a Transport sector, rather than to
the respective sector, e.g. residential for passenger transport, commercial for freight, etc.
This is because it is such a substantial sector, with particular dynamics that require a
consolidated focus.

c. ¢KS YdzyAOALI fAGE A& |
purchases directly from another power supplier.

GaF1SNE 2F GKS yIFGA?z

Tablel: Energy data sources

On the demand side: On the supply side:

Polokwane munigpality: electricity sales dati
and energy efficiency in municipal operatio
sourced from the Energy Services Departmen

Eskomfor electricity directly distributed from
Eskom to Eskom customers within the munici
boundaries.

StatsSA census 2001, 2011nda General| National Department of Energy¥DoE): for the

Household Survey 2012for demographic ang
energy data relating to Polokwane households

South African Petroleum Industry Associat
(SAPIA liquid fuel data and national energ
balane@ data.

Mthenthe household survey2014). This surve
was commissioned by SEA to develop a m
detailed understanding of household ener
consumption.

As it is deregulated, coal data is difficult
collect on any consistent basis, industries &
merchant data was expred.
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Table2Y CdzSt adzlJid & RIFEGE FNRY ! dzZNBO2yQa {dGFdGS 27
sources used to inform this update report
Fuel Quantity Units |Year Source of data Sector
Avgas 177420 |Litres| 2011 SAPIA Transport
Jet Fuel 120021 |Litres| 2011 SAPIA Transport
Diesel 72577927 |Litres| 2011 SAPIA Transport
Diesel 680 000 Litres| 2011 SAPIA Municipality
Petrol | 119734125 |Litres| 2011 SAPIA Transport
Petrol 468 000 Litres| 2011 SAPIA Municipality
HFO 1681770 |[Litres| 2011 SAPIA Industry
LPG 391893 |Litres| 2011 SAPIA Res/Comm
Paraffin 2453071 |Litres| 2011 SAPIA Residential
Coal 2910000 kg 2006 AQM 2006 Commerce
Coal 140 414 000 | kg |2011/2006 Aurecon +AQM 2006 (adjusted so total a| Industry
commerce/industrial coal = Aurecon 2013
Coal 71 646 kg 2011 |[Aurecon SoE 2013 (adjusted for numeric enf Residential
=1741 GJ)
Wood 5429 353 kg 2011 Aurecon SoE 2013 (=92299 GJ) Residential
Charcoal] 120000 000| kg 2011 ERC Leap/Roundwood supply report Industry
Electricity 490925000 | GWh| 2011 Aurecon+Eskom+Nersa/Munic Households
Electricity] 1379 751041 GWh| 2011 Aurecon+Eskom+Nersa/Munic Industry
Electricity 97 739000 | GWh| 2011 Aurecon+Eskom+Nersa/Munic Commerce
Electricityy 450000 |GWh| 2011 Aurecon+Eskom+Nersa/Munic Agriculture
Electricity 22707000 | GWh| 2011 Aurecon+Eskom+Nersa/Munic Municipality

In order to compare energy sources, units are converted to joules, the stareteergy unit. The

9y S

conversion factors are drawn from the national Department of Energy, Draft 2012 Integrated

Energy Planning RepoerAnnexure B. The conversion factors used are given in the table below.
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Table3: Energy converisn factors, South Africa

Density
Energy Carrier Energy | Unit Energy | Unit (kg/lit) MJ/kg
Aviation Gas (AvGas) 33.9 MJ/lit 0.0339 | GJ/lit 0.73 46.4
Coal (general purpose) 24.3 MJ/kg 0.0243 | GJ/kg
Diesel 38.1 MJ/lit 0.0381 | GJ/lit 0.84 454
Electricity 3.6 MJ/KWh | 0.0036 | GJ/KWh
Heavy Fuel Oil (HFO) 41.6 MJ/lit 0.0416 | GJ/lit 0.98 42.3
Jet Fuel 34.3 MJ/lit 0.0343 | GJ/lit 0.79 43.3
LPG 26.7 MJ/lit 0.0267 | GJ/lit 0.54 49.4
Natural Gas 41 MJ/m3 | 0.0410 | GJ/m3
Paraffin llluminating CSS
(StatsSA) Data 37 MJ/lit 0.0370 | GJ/lit 0.79 47
Petrol 34.2 MJ/lit 0.0342 | GJ/lit 0.72 47.3

SourceDepartment of Energy, Draft 2012 Integrated Energy Planning Report, AnnexMi@dBl Input and
Assumptions (Optimisation Model) (Published September 2013)

Table4: GHG emissions factors for South Africa

South Africa: Emission Factors
CO» CH, N,O gef";“"
Energy source Unit _ Total tCO.e Cg:ngrr:t Reference
tonnes CO.e per unit (1COLe/GJ)
Diesel lit 0.0026870 | 0.000003626 | 0.000021760 | 0.002702000 | 0.07390
Petrol lit 0.0022640 | 0.000000327 | 0.000000020 | 0.002277000 | 0.06920
Aviation lit 0.0021920 | 0.000000313 | 0.000000019 | 0.002205000 | 0.07025 www.emissionfactors.
Gasoline com (Using 4th
Jet Kerosene lit 0.0025010 | 0.000000350 | 0.000000021 | 0.002516000 | 0.07175 Assessment  Report
llluminating l 0.0025620 | 0.000000356 | 0.000000021 | 0.002577000 | 0.07170 GWP)
Paraffin it .0025 . 5 . 1 | 0.002577 0717
gﬁa"y Fumace | 0.0029530 | 0.000000382 | 0.000000023 | 0.002968000 | 0.07720
Eskom Annual
- Reports, 2011
Electricity kWh 0.001030000 0.30560 (excluding TaD
losses)
Natural Gas lit 0.0020090 | 0.000000179 | 0.000000004 | 0.000002013 | 0.05615 o
LPG lit 0.0016180 | 0.000128200 | 0.000002565 | 0.001622000 | 0.06320 www.emissionfactors.
Coal com (Using 4th
oal kg | 0.0026250 | 0.000000027 | 0.000000040 | 0.002810000 | 0.09440 Assessment  Report
(Bituminous) GWP)
Anthracite kg | 0.0000001 | 0.000000000 | 0.000000000 | 0.002643000
Marine Fuels lit 0.0027667 | 0.000003000 | 0.000289800 | 0.003059500 | 0.07440 Set as same for diesel

Source: compiled by Sustainable Energy Africk2 20
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3. Polokwane Energy Profile

A sustainable approach to energy planning and management starts with the demand for energy
where and how is energy being use@nd then strives to meet that energy demand in a manner

that is equitable,affordable andwith the minimum human and environmental harn.2 f 2 { 6 Yy S G
energy demand is explored through g®sectors: residential, commercial, industrial and transport.

This is followed by an overview of how energy needs within Polokwane are currently thet

supply sde picture.This energy data overview updates the more detailed report done by Aurecon in
2013, and is not a full State of Energy Report

3.1. Polokwane municipality profile

Polokwane Municipality is located in the central part of the Limpopo Provincie Capricorn
District It isthe administrative capital of the provinceomprising3% of the total surface area of

the province at 3775kmi. According to Census 2011, the population of Polokwane was0898
peopleliving in 178001 households with an avega of 3.4persons per household. 4b of these
householdsare female headed household®opulation growth (average annual) in Polokwane has
been 2.7% from 199@ 2011 (with more rapid growth in the period 19962001 ¢ 3.7%; and
growth slowing from 200Xk 2011 to an average annual 2.2%). Households have grown more
rapidly, at 5% average annual growth from 1298011, with household size decreasing over time
from an average of 4.9 persons per household in 1996 to an average of 3.5 persons per household
n2mmMsE APSP K2dzASK2f Ra KIF FS WdzyRodzy Rt SRQX NB A«
growth.

The map below shows the spatial pattern of the municipality which is characterissefdayate
settlements. At the centre is the CBWhich houses thendudrial area and range of social services

the economic drivers of the municipalityas well aghe formal urban areasnd together accounts

for 23% of the geographic area of the municipali@n the outskirts are rural/petrban
settlements, the main ckters being Seshego, Mankweng, Molepo and Moletjie, which account
71% of the city. Much of this land remains held in traditional land tenure systems. This presents
particular challenges to the municipality in that it does not exercise authority over wiuitte land
GAOKAY AGAa 2dZNAARAOQUAZ2Y® ¢KAA fLYyR A& faz
encouraging a dispersed settlement pattern that may challenge densification needed for greater
investment in public transport systemalthough tre physical composition of the city is largely
rural/peri urban, 89.40% of the households reside in formal dwellamgsinformality is a relatively
small phenomenon

Polokwane is a developing economy wikensus 2011 data indicatii®.8% of householdsith no
income and a furtheb65% of households earning an income of less tha@@Bmonth (i.e. under
the poverty line). A total 063.4% of the households earn an income of less than 416 per
annum which is within the lower to middle income group (et). The total unemployment rate
was 32.4% of the population in 2011.
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Households that have registered in the indigent register for basic services in the municipality
receive 6kl of water per month for the Urban Regional Water Schet#oeever,all households in

rural areas receive free basic watdfree basic services relating to energy include provision of
100kWhof electricity for households in the indigent registeBetween 2013 and 20143 113
households received free basic services for eletyrimnd water. This represents a decline in the
number of households reached, but an improvement in the quantity of the service, from 50
100KWh/month (in2011, 115082 households received free basic water services &7d000
householdgeceived free basielectricity).
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Figure4: Polokwane Municipality (Spatial Development Framework, 2010)
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3.2. Energy data tablesPolokwane sustainable energy indicators and
energy and emissions overview tables

Table5: Keysustainable energy indicators for Polokwane, 20@dcluding smelters)

Energy and emissions overview Value
Energy per capita (GJ) 35
Energy per GVA (GJ/R millions) 1307
GHG per capita (tonnes e&p 4.8
GHG per GVA (tG&R millions) 179
General Value
Population density (people/kh 167
Population growth (% p.a.) 2.2% (200%, 2011)
Unemployment(narrow) 32%
Unemployment(broad) 40%
Informal households (%) 9%
Indigent households (<R3200/month) 66%
Households that own a car (%) 27%
Energy Povdy Value
Electrified households, lighting as proxy (%) 83%
Households using safe/clean energy for cooking (%) 74%
Households using safe/clean energy for heating (%) 62%
No. of households without formal electricity connection 30 260
Potential maximumtsare of indigent households accessing FBE 32%
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Table 6: Energy demand (native units) in Polokwane by energy type and sector, 20ddluding

smelters)

Fuel Residential | Commercial Industrial Transport [ Government [ Agriculture Total
Electricity total (kWh) 490 925 000 | 97 739 000 | 1379 751 041 -| 22707000 | 450000 | 2099 171 421
Coal (kg) 71646 [ 2910 000 155 154 000 - 158 135 646
Charcoal (kg) 120 000 000 120 000 000
Petrol (litres) 119 734 125 119 734 125
Diesel (litres) 75 577 927 75 577 927
Paraffin (litres) 2 453 071 - 2 453 071
LPG (litres) 97 973 97 973 195 947 - 391 893
Natural Gas (litres) - - -
HFO (litres) 1681 770 - 1681 770
Jet Fuel (litres) 120 021 120 021
Aviation Gas (litres) 177 420 177 420
Int Marine (litres) -
Wood (kg) 5429 353 5429 353
Losses
Electricity losses (calculated by subtracting sum of munic sales by sector from munic total) (kWh) 107 599 380
Electricity losses check (%) (generally ranges between 5-15%) | 14%
Table7: Energy demand (GJ) in Polokwane byeegy type and sector, 201(@including smelters)
GJ Residential | Commercial Industrial Transport | Government [ Agriculture| Losses Total
Electricity 1767 330 351 860 4 967 104 - 81 745 1620 | 387 358 7 557 017
Coal 1741 70 713 3770 242 - - - - 3 842 696
Charcoal - - 3 600 000 - - - - 3 600 000
Petrol - - -| 4094907 - - - 4 094 907
Diesel - - -| 2879519 - - - 2879519
Paraffin 90 764 - - - - - - 90 764
LPG 2 616 2 616 5232 - - - - 10 464
Heaw Furnace Oil - - 69 962 - - - - 69 962
Jet Fuel - - - 4117 - - - 4117
Aviation Gasoline - - - 6 015 - - - 6 015
International Marine - - - - - - - -
Wood 92 299 - - - - - - 92 299
TOTAL 1954 750 425189 | 12412539 | 6984 557 81 745 1620 | 387358 | 22247 758

Table8: Energyrelated GHG emissions by energy source and sector £Q011(including smelters)

tCOze Residential | Commercial Industrial Transport | Government | Agriculture | Losses Total

Electricity 505 653 100 671 1421144 - 23 388 464 | 110 827 2162 147
Coal 176 7 155 381 474 - - - - 388 805
Charcoal - - - - - - - -
Petrol - - - 272 719 - - - 272 719
Diesel - - - 204 238 - - - 204 238
Paraffin 6 323 - - - - - - 6 323
LPG 159 159 318 - - - - 636
Heaw Furnace Oil - - 4994 - - - - 4994
Jet Fuel - - - 302 - - - 302
Aviation Gasoline - - - 391 - - - 391
International Marine - - - - - - - -
Wood - - - - - - - -
TOTAL 512 311 107 985 1 807 930 477 650 23 388 464 | 110 827 3 040 556
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4. Polokwanesnergydemand
4.1. Qurrent energy picture

The total amountof energy consumed in Polokwane 2011 was 2247758 GJ, and 35 GJ per
capita¢ KA& A& AYRAOIGAGS 2F t2t216FySQa adl ddza |
for the same year the national average was 52 GJ/capita, metros averaged atca®itaJand

GSy 2F GKS O2dzyiNEBQA YI 22N aSO2yRIFINE OAGASaA
averaged 65 GJ/capita (SEA, 2015).

Energy consumption per capita in 2012

Saldanha Bay
KwaDukuza : -
King Sabata Dalindyebo
Steve Tshwete |
Sol Plaatje
Rustenburg |
Polokwane | - | Secondary cities
Mbombela |
George :
Drakenstein
Tshwane |
Nelson Mandela Bay
Mangaung
Johanneshurg
EThekwini
Ekurhuleni
Cape Town
Buffalo City _

Smaller towns

~ | Metros

0 50 100 150 200 250 300 350
gigajoules per capita

Figure5. Energy consumption per capita across South African siied towns, 2012
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Energy consumption as a share of national in 2012

Saldanha Bay | 7

KwaDukuza | || Smaller towns
King Sabata Dalindyebo J
Steve Tshwete
Sol Plaatje
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Polokwane B | Secondary cities
Mbombela
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Drakenstein
Tshwane
Nelson Mandela Bay
Mangaung
Johanneshurg
EThekwini
Ekurhuleni
Cape Town
Buffalo City

Metros

0% 2% 4% 6% 8% 10%

Figure6. Energy consumption of South African cities and towns as a share of national, 2012

t2f2106FySQa (BguENE domindked bydzldigtwhich is used to meet 34 of

the energy demand of the municipality and contributes 71% to carbon emissions. Petrol (18%)
and diesel (13%)f taken together, represent 31% of energy consumed, coal 17% and charcoal
16%.Paraffin accounts for a relativedynall 1% of total demand (and liquid petroleum dasavy
furnace oil, jet fuel, aviation gasoline represent even less than 1%).

All of these fuelssave charcoakre fossHfuel derived. The substantigl 71%- contribution of
electricity i 2 (i K Barb@einigsidsiisdue to the high carbon content of coal used to supply
electricity in South AfricaCoal, petrol and diesel (respectively) contribute the remainder of
carbon emissions.
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Energy by fuel

M Electricity

M Coal

m Charcoal

H Petrol

m Diesel

m Paraffin
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B Heavy Furnace Oil
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m International Marine
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Emissions by fuel

M Electricity

H Coal
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H Petrol

H Diesel

W Paraffin

B PG
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Figue 7: Polokwane energy consumption and carbon emissions by energy so@@g] (with smelters)

2 AUKAY t 2rudicipd boyh&afy dhere are two industrial smeltgrshich contribute to
t2f216FySQa Ay Rdzi i Nddt Energy Sansuthét)at685 folfoded byKiBe KA 3
transport sector(31%) residential(9%)and commercial sectqR%)(Figure8). The governmerdl

and agricultural sectohave relatively insignificant contributions to the energy consption in

the city. The largest contributor to greenhouse gas emissions is the industrial s&efa), (
followed by the residential sector %), transport (%) and commercial sector (3%)ectricity
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losses (technical and nerchnical account for a sizeke 2% of total energy and 4% of total
carbon emissions. This is larger than that consumed by the municipality in carrying out its
functions, and equivalent to the commercial sector energy consumption.

Energy by sector

0% 2% M Residential
2%

B Commercial
® Industrial

H Transport

B Government
m Agriculture

W Losses

Emissions by sector

1% 4% B Residential
B Commercial
® Industrial

M Transport

B Government

W Agriculture

0 Losses

Figure8: Polokwane energy consumption and carbon emissions by sector, Z0dth smelters)

4.2. Residentiakector

Households in Polokwane consume 9% of the total enarddolokwane and contribute 17% to

0 KS Ydzy A OdondmisgionsElexticittOnedtd the majority of household energy demand,
followed bycandles used for lighting, LPG, paraffin and wood used for both cooking and space
heating. Although only 9% of total energy used, the residential sector accounts for d3%
electricity consumed in the municipality. In addition, this sector is largely responsible for peak
demand(which is often costly for the municipaljty
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The electrification programme has boosted access to electricity and electrification in Polokwane
currently stands at 83% of householda significant increasesince 2001) Most unelectrified
households are in the Eskom distribution areas and the municipality has now begun to work with
Eskom towards electrification in these are@his is a significantep towards meeting the energy
needs of some 3000 households that remain without access to electricity.

Households using electricity for lighting over time
(secondary cities and smaller towns)

Saldanha Bay
| — 1 |
KwaDukuza Smaller towns
King Sabata Dalindyebo
Steve Tshwete
Sol Plaatje
Rustenburg
Polokwane
Mbombela

George

Drakenstein

0% 20% 40% 60% 80% 100%

m 2011 w2001

Figure9. Households using electricity for lighting (a proxy for electrification) 206011

Electrification has seen an important decline in dangerous fuels such as paraffin and candles, as
well as fire wood, which contributes to indoor air pollution and environmental degradation.
These are all important gains that have been made. However, poosdholds are now
increasingly dependent on one fuel sourgelectricity ¢ and rising costs must be managed to
ensure ongoing access to energy by the poor.

Expenditure on electricity varies across income group, with low income houseglealdsng less

than R300/month) spending on average R268/month on electricity, fimdome (earning
R3201 ¢ R12800) R365 and high incoméabove R1300/month) R651 (SEA 2015, from
Mthenthe Household Survey data, 201#olokwane has a ptpoor electricity tariff structue

and, together with free basic electricity of 200kWh/month received by indigent households, has a
policy framework that enables access by the poor to electricity. An issue of potential concern is
the registration of indigent households: the indicatiomrfr the Census data is that only some
32% of indigent households are registered to receive the FBE subsidy.
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4.2.1. Lighting

Electricity is the major fuel used for lighting in both Ighelow R3200/month) and midhigh

income householdgall households above RBO/month)S @Sy (1 K2dzaK A0 Q&a &f A:
mid-high income householdsBoth low and midhigh income households use other fuels for
lighting, however, low-income households have a higher propon of alternative energy fuel

use After electricity,candles are the next major source of lighting. These pose substantial health

and fire risks to households and thus, although the use of candles has declined substantially since
2001, the continued use of them in just under 20% of households remains arnonce

Energy used for lighting (2011) = Electricity

mLPG
Mid-high income m Paraffin
Candles
Low-income Solar
. . . . . Other
0% 20% 40% 60% 80% 100% ' None

FigurelO: Fuels used for lighting by lovincome households in Polokwane, 2011

Energy used for lighting (2001) = Electricity

mLPG
Mid-high income | Paraffin
Candles
Low-income Solar

1 . . . : Other

0% 20% 40% 60% 80% 100% ' None

Figurell: Fuels used for lighting by lowncomeand mid-high households in Polokwane, 2001

4.2.2. Cooking

Electricity is the dominate energy fuel used for cooking across all income bandéndome
households have doubleid the useof electricityfor cookingsince 2001, which has reduced the

use of alternative energy @l to less than 40%f householdsBoth low and miehigh income
households use alternative energy fuels for cookivith a higher fuel mix for cooking in low

income householdsWood has the highest proportion of ydellowed by paraffin and LRGhe

prevdent use of wood and paraffin is due its availabilityease ofaccesslIn some instances fire
g22R YIe& 02YS WINBSQ | dHoweyer, tBeyt@rid &g YoSaysizeallle NB &
reduction in fire wood for cooking, which may represent a positivécome for indoor air

pollution as well as environmental degradation.

- —
Energy used for cooking (2011) m E::)e(;: trictty
W Paraffin
| Wood
W Coal
M Animal Dung
Solar
Other
None

Mid-high income |

Low-income

0% 20% 40% 60% 80% 100%
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Figurel2: Fuels used for cooking by lovincomeand mid-high households in Polokwane, 2011

M Electricity
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Wood
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Figurel3: Fuels used for cooking by lovncomeand mid-high incomehouseholds in Polokwane, 2001

Energy used for cooking (2001)

Mid-high income |

Low-income

4.2.3. Water heating

Along with lighting and cooking, water heating is a major consumer of household energy. The
dominant water heating appliance usés conventional geysers in high income households (53%)
and the kettle in midncome households (61%) and low income households (40%). Combined,
paraffin and electric stoves are used to heat water in 50% of low income households.

4.2.4. Space heating

Similar b cooking, households in Polokwane use a mixture of fuel sources to meet their space
heating needs. Electricityemains the dominat fuel used however, since 2001 the number of
mid-highhouseholds using electricifpr space heatinpas decreased signiicant percentage of
low-income households use wood for spalkeating, as well as LPG apdraffin. Wood and
paraffin carry potential health and disaster risks. It is not clear whether the increase in no use of
fuel for space heating is due to the risirmgtof fuels (particularly electricity), or simply relates to
census question shifts.

M Electricity
mLPG
M Paraffin

Energy used for space heating (2011)

Mid-high income

Low-income

| Wood

0% 20% 40% 60%

80%

100%

m Coal

M Animal Dung
Solar
Other
None

Figurel4: Fuels used for space heating by lémcome and mighigh income households in Polokwane, 2011

Mid-high income

Low-income

Energy used for space heating (2001)
|
1 1 1 ! ! .
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M Electricity

B LPG
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Wood

H Coal

m Animal Dung
Solar
Other
None

Figurel5: Fuels used for space heating by lamcome and midhigh income households in Polokwane, 2001
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Space heating energy needs arepart an indication of thermaperformance ofthe houses in
Polokwane.Thermal insulation in houses ensures that indoor temperatures are kept constant
throughout the year which allows households to spend less money on space heating and cooling.

A study conducted in Polokwardey @2 f @Ay 3 Hpn K2 dza SK2 fygesi highy 902 ¢
mid and low income households indicated tH&2% of high income householdsvned houses

with ceilingswhile in mid and low income households more than 50% of the households in both
households types didot have ceilings. This is attributed ttee type of dwellingpoor households

reside in, which isnformal housingoften shacks or governmemsubsidised housethat often do

not haveceiling.

House has Ceiling

I
208 | \:
|‘; |_ %

High Ircame Mid Income Low Incomap

"Yel ®Na

Figurel6. Proportion of houses with ceilings agss income groups in Polokwane (Mthenthe survey, SEA 2015)

4.3. Commercial and industrial sectors

The industrial sector accounts fo6% of energy consumption compared to the commercial
sector that only accounts for 28 the energyconsumedn PolokwaneThecommercial sector is
predominantly electricity based, with a small amountcofil andLPG usage. Although in relative
proportions this is a small sector, commercial buildings within Polokwane, particularly relating to
its location as a regional capitakeaon the increase. Greater knowledge of this sector would be
valuable.A number of dry cleaners, hospitals and schools use coal forcldaning/laundry
purposes.

Within industry, heavy industry, in the form of the two smelters (Anglo Platinum anar§ilic
dominates the energy pictureThese smelters use substantainounts of electricity, supplied
directly from Eskonand coalfor heating purposes.@rcoal is use@s a reducing agent in the
Silicon smelter workdt has been included in the energy pioty however the percentage actual
energy used from this fuel source is not knov@ther, smaller industries include Coca Cola plant,
Sasko, Enterprise Foods)d South African BrewerieSAB.
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Industrial sector: energy
by fuel

M Electricity
H Coal

Charcoal

Figurel?. Industrial sector fuel breakdown

4.4. Transportand Mobility

The size of the transport sector in Polokwane is slightly masked by the presence of heavy
industry, but at 31% it represents a substantial portion of energy demlitnetavy industry(i.e.
the smdters)is excluded, transport accounts fevell over half of energy demand in Polokwane

Polokwane is on the N1 and services thmagjor transport corridor connecting the north with
Gauteng. Analysis within the LEAP mogebvides some valuable analysi§ the relative
contrbution of corridor transport to total fuel consumption. The indication is that the corridor
transport accounts for around 25% of total transport fuel; with 75% being used for local transport
¢ passenger and freight

Various factors whin Polokwane will influence the mobility patterns and consequent fuel usage.
This can include settlement patternsPolokwane has both rural and urban components and
traditional land ownership opportunities may encourage fasfyrawling settlement pa#rns.
Analysis done within the LEAP energy futures modelling exericse indicates a potentially high use
2F o0l 11ASQas 6KAOK g2dzZ R 0S O2yaAiaWwiyiras A (K
parts of the municipality, walking still a norm and thesmall size of the city centre also enables
walking to remain a viable means of getting around. An astonisbB¥ of mobility in
Polokwaneis achieved through walking OA G SR & | LISNE2y Qa YI 22 NJ
census 2011)This modal form mg account for the majority of people, but would represent a
small proportion of the passenger kilometers undertaken within the city.

5McCall and Stone,(26.
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Table9. The modal share for Polokwane commutgisource: Polokwanédntegrated Transport Plan

2007

MODE OF TRAVEL | % of total trips

Bus 6.58%
Minibus Taxi 9.69%
Train 0.30%
Car (Driver) 7.46%
Car (Passenger) 7.25%
Motorcycle 0.32%
Bicycle 0.55%
Foot 67.48%
Other 0.36%
Total 100%

% of motorised vs. non-motorised

B Non-motorised

= Motorised

Figurel8. Number of people usingnotorised transport versus nomamotorised in Polokwane, 2011

From the perspective of number of commutersptorised transport is dominated by the use of
public transport, representing 52.6% of @immutertrips.

% of public vs. private motorised

B Public

H Private

Figurel9. Pecentage of commuters using private or public transport modesPolokwane, 2011

Although the majority of citizens use public transport or NMT, this sector only accounts for a
relatively small amount of the petrol consumethe major fuel consumption withipassenger
transport in Polokwane may be attributed to private car use:
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2011

Figure20: Passenger transport energy split between private and public transport mode 2@kirapolated from
the LEAP model, ERC, 2016)

4.5. Localgovernment

Although the government sector represerdsrelatively very minocontribution towards energy
consumption and carbon emissionsistan important sector in that the municipality directly
controls activities here and can lead by example through moreisnable and efficient
approaches to energyCity serviceand functionghat contributeto energy and carbon emissions
include wastewater treatment, public lightingstreet and traffic lighting) public facilities
(buildings) and vehicle fleetStreet andtraffic lighting accounts for the majority of energy
consumption and carbon emissionEhe vehicle fleet repsents are large energy consumer, while
energy consumed within the waste water treatment works represents a high level of carbon
emissions.
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emissions (detail)
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Traffic Lighting

Figure2l. Local government energy consumption and carbon emissions by service sector, 2011

These figures are drawn from the 2013 Aurecon data. These may look different if thgyene
efficiency programme impacts are taken into account. From 20@914 Polokwane Electricity
Department, with grant funding from the Department of Energy (National Treasury funded
Municipal EEDSM Programme) have retrofitted street and traffic lighbuidging lighting and air
conditioning systems, solar water heating on municipal buildings and replaced old pumps with
efficient motors and variable speed drives in the water and waste water treatment plants. Detall
on each installation isutlined in thetable below,however the combined impact on municipal
energy consumption has not been written ugnd it is not clear whether the 2013 Aurecon
figures factor in these changes, if not new figunesild impact the above picture.

Table10. Polokwane municipality interventions and savings achieved through the Department of Energy
Municipal EEDSM Programme, 2002014
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Area Year

Traffic lighting 20102011
Traffic lighting 2011-2012

Street lighting 2011-2013

Buildings 20112012

Water pumps 20132014

Total annual
savings*

Retrofit intervention

1096 75w lamps
replaced with 5w LED

1400 75w lamps
replaced with 5w LED

120757 125w MV lamp:
replaced with 70w HP!
lamps

Lighting and heat pumps

Efficient and VSL
replaced old
motors/pumps

* Noting that these figures are desk top calculations.

interventions
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Annual Savings
Estimations (KWh)

70w x 8 hrs x 365 day
x 1096 = 22822 kWh

70w x 8 hrs x 365 day
x 1400 = 28860 kWh

55w x 12 hrs x 365 day
x 12757 = 3073161
kwh

Heat pumps (243 units
= approx. 1 334kWh

Lighting = approx. 4
916kWh x 12 months :
575 000kwWh

Anticipated 50% savini
off total = approx.
3600000 kWh

Total (KWh)

Est. annual
savings (ZAR)

R 156,815.40

R 200,312.00

R 2,151,212.70

R 933.80

R 402,500.00

R 2,520,000.00

R 5,431,7730

Polokwane does have veafigtgseports formany of the



5. Polokwanesnergysupply

5.1. Energysupplysources

None of the major energy carriers used in the Polokwane Municipalityeréuced within the
municipal areasave for a new utility scale (30MW) photovoltaic plant recently opened as part of
GKS S5SLINIYSYyG 2F 9ySNHeQa wSySglofS 9ySNHe@
(REIPPPHowever, the majority of lectricity is prodaeed by a range of coéifed power plants

located mainly in Mpumalanga and-RRA & G NA 6 dzi SR FTNRBY 9412YQa Yyl
Municipality. Liquid fuels, namely petrol, diesel, and Liquid Petroleum Gas (LPG) are sourced from
the six national refineriesocated primarily in Cape Town, Durban, Sasolburg and Mossel Bay.
Coal is also sourced from outside the municipal area.

5.1.1. Coal

Coal represents a massive 72%atél primary enegy consumption in South Afagcmaking it the

{ 2dzi K ! FNA Ol Ceaergy pra¥ideiyire22)INBsYdf tNi&coal is from Mpumalanga
province BecauseSouth Africaprimarily depends on coal for electricity generation, coal is
estimated to start reaching its peak by 2020. This is a challengesteldttricity supplyndustry
and the economy as a whole.

Total primary energy consumption in South Africa,
2012

Natural gas
3%
Nuclear
3%

Renewables
<1%
Coal
72%

Source: BP Statistical Review of World Energy, 2013.

Figure22. Total primary energy consumption in South Africa, 2012

In Polokwanesignificantamounts of coal areised by the industrial sector fahe smelters.
Within the commercial sector coal is used in hospitals, schools and laundries for water heating
for laundry purposes. Residential consumption of coal has dramatically decreased since 2001,
with the advent of higher levels of electrificatiomVhere it is used at haseholdfesidential
sectorit is often supplied by informal trader#&s coal has been deregulated, accurate data on
consumption levels is very difficult to obtaiihe high use of coal in Polokwane wwikan high

levels oflocal emissiongiith consequent edverse impacts on health

5.1.2. Liquidfuels anchaturalgas

/| N¥zZRS 2Af F2N¥Xa Hw: 2F {2dziK ! TNAOF Qa LINAYI N
YI22NRGE 2F {2dziK ! FNAOF Q& fAldzAR FdzSta | NB |

34| Page



from trading partners in Saudi Arabia, Iran and Nigeria and some 35% is produced from local coal
(synfuel), with liquid petroleum and natural gas providing about 5%. The remainder is made up of
liquid fuel imports as demand in South Africa currently exceeds thg dolNE Q& NBFAY A Y Ik
capacity.How to best meet the growing demand for liquid fuel is a debate and challenge of
national planners and policy makers.

South Africa has four oil refinerieghree on the coast (at Cape Town and two in Durban) and on
inland (Sasolburg)-uel prices are regulated. The Basic Fuel PrieR)d&ts the price of fuel at

the refinery gateFor petrol the price is regulated to the retail level (price at pump) and includes
government tax and levies, a wholesale margin and sefzane differentials (inland vs coastal).
The price of diesel is only controlled to the wholesale level. Paraffin in controlled to the formal
retail level only. Liquid petroleum gas is also controlled from the refinery gate price and the retail
prices. Theverage real liquid fuel price increase between 2002 and 2014 was 5.5% (DoE, 2015).

5.1.3. Electricity

Generation

Eskom generates 95% of the power in South Africa; operating some 27 power stations with a
nominal capacity of 41 919 MW, comprising 35 650 MWbal-fired stations (91% of capacity), 1

860 MW of nuclear (4% capacity, but around 6,5% supply), 2 409 difrehsand 2 000 MW of
hydro and pumped storage (these last are largely peaking stations).

In order to catalyse the 2003 cabinet decision to@dke 70% generation capacity to Eskom, 30%

to IPPs, with Eskom as the single buyer of power from [@Redr2007 cabinet decision), the
Department of Energy has teamed up with the Public Private Partnetship of National

Treasury to facilitate the nN2 RdzOG A2y 2F LINAGIGST NBYSgl o6t S €
via a competitive bidding procesdhe Renewable Energy Independent Power Producers
Programme (REIPPP) has undergone threkling roundsand achieved 15 MW of grid
connected capacity(on line) by January 2015, with a further512MW having reached
commercial operation (DoE, 2015).

Current peak demand is just under 39 000 M®Ybjections indicate thathis is likely to grow to

about 60 000 MW by 2028hough this will be highly depelent on what levels of economic
growth are achieved)A further 6 900 MW of old capacity will be retired, meaning that a total of
about 28 000 MW of additional demand needs to be nidte sector is currently characterised by

an aging supply network and macity reserve margins below the internationally accepted
benchmark of 15%. In addition, the 2013 Coal Roadmap indicates the urgency of securing coal for
Eskom power stations.

Sharp electricity price increases are necessary to finance investment in BApacity.
Government has probably reached the limit of its support for Eskom in the form of R350 billion in
guarantees and a further R20 billion equity injection, on top of a previous R60 billion
ddzo 2NRAYIFGSR f2Fyd 9a12YQa moeQiffiagudt and 2xpehdNd @1 G S
Failure to raise electricity prices to levels that cover these costs will result in Eskom making a loss,
and maintenance and investment programmes being delayed, threatening electricity supply. It
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will be essential that pricencreases are complemented by measures to ensure affordable special
tariffs for lowrincome families.

Transmission and Distribution
The Eskom owned national electricity transmission grid covers over 2 000 kilometres.

Electricity is currently distributely Eskom and municipalities. Restructuring of the distribution
sector was intended due to large differences between the performance and revenue of
distributors ¢ relating to previous, inequitable division of distribution areas. However,
32 @S NY Y Sabyi db tiansteringlallidistribution networks to regional electricity distributors

to address maintenance and investment shortfalls has failed. The uncertainty around electricity
distribution industry restructuring has resulted in further underinvestmenplnysical and human
capital by both municipalities and Eskanto an amount estimated by EDI Holdings at more than
R27 billion . The NDP points to the need for a funding plan to be developed to cater for this
backlog, alongside a sustained support efftot encourage municipalities to riAfgnce their
electricity distribution businesses and operate them more sustainably.

Polokwane customers are supplied by either Eskom or by the municipality. The municipality is
licenced as a distributor by thational Bergy Regulator of South Africa (NER&A3ses within

the Polokwane distribution area, both technical and rtenhnical together, account for
approximately 14% of total electricity distributday the municipality. This is fairly high and
should be givenansideration. The exploration into smart metering services is understood to be
in response to a desire to mitigate revenue lost through-technical losses.

5.1.4. Distributed and small scale embedded generation (S8@&nergy efficiency

Due to steep incrases in the price of Eskom electricityunicipalities across the country have

seen a sharp increase in energy efficiency interventions amongst all customer categories. There
has also beera steady decline in the price of solar PV technology, PV -scea#embedded
generation (SSE@QA ®Sd® WNER 2 T Xlal@ bedanlnip finand@ally(in®ne attractive in
South Africa. Increasingly such systems are being installed on businesses and residences in stand
along (battery storage) or grdonnected (often withat official approval) system3hese shifts

have important implications for municipal revenue as well as for technical procedures.

Very few municipalities have procedures in place to guide prospective SSEG installers regarding
systems criteria and standds to be followed. Only the City of Cape Town has been granted a
Nersaapproved feedn tariff. Polokwane is in the process of developing appropriate procedures
and tariff proposals. These can only be finalised with the advent of regulatory clarity frosa Ne
(this is imminent). It is also likely that the next Integrated Resource Plan (IRP) will provide clarity
on the role of SSEG within the national electricity supply and distribution industry.

The 2011 NERSA Standard Conditions for SSEGs within mumicipdéries are referred to as
WIdZARSEAYSaQ gAGKAY (GKS R20dzySyidsz |yR GKdza |
with systems under 100kW, and indicate that such systems do not require generation licenses
from NERSA. The conditions require thunicipalities to maintain a database of all small scale
(<100kW) embedded generation within their area and report to the Regulator on an annual basis
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on aspects such as number and capacity of installations, tariffs and safety. They are also required

to ensure that therelated standards areomplied with.Most of the technical requirements for

{{9DQa | NBE ORESNSies df $tandafdsS dealing with sswle embedded

generation (NRS 092-1; 2; 3; and 4)

A key issue for municipalities is timotential revenue loss fromefficiency (including SWH
installations) andeduced sales due to PV uptake amongst custoniResenue loss estimates for

Polokwane (shown belowindicate an impact of around 1.§ 3% of impact onoperational

revenue by 2026rom rooftop PV. ¢ KS NBXAARSY G A €
OK I NeBu@ tariff (i.e. including a fixed charge for residential customers with solar PV
installations to ensure fixed costs are recovered irrespective of net energy consungbtibese

aSO02NJ Aa

aa:

customers). It can be seen that losses from solar PV rollout are not expected to be significant,
and therefore this does not represent a concern for municipalities in the medgum.

Table11l: Revenue impact of solar\Puptake in Polokwane, as a % of total electricity revenue

Residential | Residential
PV fixed PVno fixed | Commercial | Industrial
year charge charge PV PV
0 0.00% 0.00% 0.00% 0.00%
3 0.00% -0.02% -0.04% -0.04%
5 -0.01% -0.05% -0.14% -0.13%

A far more sizeable impact on revenue can be anticipated through energy efficiency and solar

water heating.The graph belowHigure23) illustrates the estimated reveie impact of solar PV

rollout compared with Solar Water Heater (SWH) and Electricity Efficiency (EE) interventions in
Polokwane SWH impact on revenue is expected to be most significant largely due to the high

volumes of installations expected comparedwsolar rooftop PV.

6 Estimates are derived from a specific tool developed by Sustainable Energy Africa for purposes of municipal
electricity revenue impact estimation from a range of interventions (found on

http://www.cityenergy.org.za/category.php?id=3
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Figure23: Revenue impact of SWH and EE rollout compared with solar PV revenue impact (as a % of total
electricity revenuey

Tariffs need to be designed to ensure equity across all grid customers, i.6&S$f#B customers

RN} gAy3a 2y (GKS ANRAR FyR NBftAlLyldl 2y GKS O2dzy iGN
(fixed charge) Unfortunately, accurate pricing often sends a negative message to customers
wishing to install PV and this can result in a tensbetween municipal goals of financial
adzaldl AylroAfAdGes SldzaGe |eniRsioddszeductiomny Soertial beal W3 NEX
economic development related to the growth of the sector

Thus the advent of SSE@esents both opportunities and allengesfor municipalities
Opportunities identified are local economic development and grid enhancement; challenges exist
in terms of revenue, administration and technical grid managem&hinicipalities also have

little choice: either they create the adinistrative framework for this, or it will happen without
regulation, creating potential hazards.

5.1.5. Charcoglwood and biomass

Charcoal, wod and biomassas source of energy in South Africare used for both industrial and
domestic purposesSizeableharcoal is used in Polokwane within the Silicon smelter, though the
application is largely chemical, rather than as an energy source, it is likely that the heat generated
is captured and usediomass is increasingly used in electricity generation, howege within

the Polokwane municipal area.

" Graph derived from the revenue impact tool developed by Sustainable Energy Africa (found on
http://www.cityenergy.org.za/category.php?id=3
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In the residential sector harvested wooahd animal dungis an important household fuel
(cooking, heating water, space heating), particularly for rurakelactrified households. The
exact amount of wood fuel @sl in South Africas unknown, but is estimated at 86 PJ or 7Mt of
wood per yeamnationally, which is approximately 3% of national energy consumpi@E, 2010
based or2006 data)ln Polokwane fire wood represents about 1% of total energy demand.
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6. Polokwane Energy future

An extrapolation of current city energy consumption trends into the future has been done for
Polokwane, using the LEAP modelling tool. Various scenarios have been developed, based on
discussions with the municipality. Thekawe been grouped into two overarching scenarias:

W, dzaAySaa a !'adatQ o6.!!'0 A0SYINR2 O0A®PSd | O:
policies and development planghd a Green GoaEnergy Scenarjovhich includes efficiency
interventions across all sectors and the introduction of municipal and sswle electricity
generation.

The model indicates that a BAU future would render Polokwane vulnetahiising fossil fuel
prices andcarbon taxes. Citprosperity isalsoconstrainedby inefficiencies in economic inputs.

The model indicates that an alternative energy future is not only necessary, but also possible
within current technologiesind would cost lesshan BAU Greater efficiencies can be achieyed
including improved energy sereis for the poor This Green Goalfuture holds enormous
opportunity, but requires a sizeable commitment to transforming the status ttough urban
planning and transport interventions, approaching energy services afreshdiaedsifying and
managing energ supply

6.1. Business as Usual

I Wodza Ay Saa | iadicass tzht En@rgylconbu@ioniir2PNBkwa(ifeone excludes

the large smelters)s set to increase b§9% within the next 15 yearsvith a 3% increase in

global carbon emissionsThe tranport sector is the major driver of this growth. With the
smelters included, given their large size and slower growth, energy consumption shows a 37%
growth up to 2030and global carbon emissions grow by ™% hy | WYodzaAy Saa | a
Polokwane mnicipality will be vulnerable to rising fossil fuel prices, and global and national
carbonemissions constraints and unstable energy sufdy the full report seeBryce Mcéll,

Adrian Stone, Polokwane LEAP model technical report, Energy ResearcitU@eensty of Cape

Town, 201% Economic development will be hampered by rising fuel costs and limited mobility
amongst workers and the social risk of poverty and inequality.

Note: The analysis below presents an indication of the picture both with atibut the smelters.

In terms of global local level energy and emissions reporting protocols, all energy usage within the
boundaries are included. However, as the smelter energy consumption is so large, it can skew the
energy picture of the area. Thus ameegy picture with and without smelters is presented.
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Figure24. The projected energy consumption for Polokwane through to 2030 for the BAU scenario (smelters
included)
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Figure25. The BAU scenario where the smelters have been excluded.

With smelters includedndustry dominates the picture (shifting from 60% of total energy in 2011
to 50% in 2030). Whout the smeltersincluded,transport is the largest energy consunethe
municipality(at 56% of total energygnd the relative share of sectors remains constant between
2011 and 2030.

The main source of fuel for Polokwane remains electricity going into the futttie diesel and
petrol making up a significant portion asll:
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Figure26. Energy consumption by fuel type for Polokwane in the BAU scenawith(and without smelters)

Electricity consumption in Polokwane into the future will be dniviey the industrial and
household sectors:

Figure27: Electricity consumption in Polokwane for the BAU scenario where the smelters have been excluded

Petrol is almost all consumed by loéadther than corridordemandc both passenger and
freight. Local passenger trgmart drivesgrowth in petrol consumptionOver 80% of this is
consumed by light passenger vehicles (i.e. private cars), despite this mode transfartewer
people.Diesel consumption is driven largely by freight, with local freight showing sizeable
growth. Strategies towards a moi® 3 NB S \6ptima? flitdirédduist thus focus on both the local
passenger and freight sectors.
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