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Foreword
Executive Mayor, Polokwane
Polokwane Municipality is one of the country’s fast growing ‘secondary’ cities. As the capital of
Limpopo Province it is the heart of the province and home to 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 beating. Energy services are critical for
welfare and development; but energy systems also present a number of issues and 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 for all. Global leaders agree on the need to curb climate
change through a move away from fossil fuel generated energy. If we are to drive development in
our country in a transformative manner, we have to change the way we generate, supply and
consume energy.
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 are efficient
and that support sustainable energy solutions. This is to support a more efficient economy as well
as in support of national government’s commitment to reducing the carbon footprint of the
country. Municipalities also carry the mandate to ensure that all 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 meeting its vision 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 challenges – turning
challenges into opportunities. The identification and prioritisation 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 projects 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.

Cllr Thembi Simelane-Nkadimeng
Executive Mayor of Polokwane
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1. Executive Summary
The Polokwane Green Goal Energy Strategy involves an update of the data and strategy developed
through SALGA in 2013 and includes information from an energy futures modelling exercise
undertaken by the Energy Research Centre, University of Cape Town. The Strategy development
process has involved a number of workshops with municipal officials from various departments, as
well as key stakeholders. The intention of the document is to provide a sound statistical basis from
which to design a strategy that talks to the municipality’s commitment, as expressed in its mission
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 smelters), resulting in 3 mega tonnes of annual carbon emissions. Energy
per capita is on a par with metros in South Africa (at 35GJ/capita), 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 sector emerges as the largest energy consuming sector, followed by
industry, households/residential sector and the commercial sector.
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Figure 1: Polokwane energy consumption by 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 as a relatively 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 consumption relates 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 development.
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 for electricity. 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 areas. Electrification has seen an impressive decrease in dangerous and
harmful paraffin consumption by poor households. However, wood and candles are still used within
poor households, contributing to environmental degradation and household risk. Households also
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struggle to afford electricity and the municipality must continue to ensure basic grants reach all
indigent households.
Transport is a large energy consumer, despite the fact that some 68% of residents’ main form of
mobility remains walking. Ongoing support of walking and non-motorised transit is important.
Within motorised transport the figures indicate that some 25% of fuel consumption relates to
‘corridor’ traffic; the rest is used within Polokwane – for both freight and passenger purposes.
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 passenger fuel consumption1.
Local government itself consumes a tiny portion of the municipal total – some 1%. However, it is an
important area in which to develop capacity that supports innovation in the energy sector and
demonstrate leadership. Polokwane municipality 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 indicates that a ‘Business as Usual’ pathway for Polokwane
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 thus an 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.

Figure 2: Possible future energy consumption by sector (optimal) compared to BAU scenario (without smelters) and
by cost.

This Green Goal energy future would be in line with the Polokwane mission and would support a
stronger economy and greater resilience amongst poor households. The Polokwane Green Goal
Energy and Climate Mitigation Strategy identifies 5 key goals in line with addressing the challenges
and opportunities identified within the exercise. These goals – efficiency, renewable energy,
alleviating poverty, public transport/NMT/urban form and institutional capacity – are supported by
a detailed action plan for implementation. A strong foundation of institutional capacity has been
laid to take this work forward.

1

These figures are approximations made within the LEAP energy futures model, but they are plausible given total fuel
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 and background
2.1. Development of the strategy and implementation plan
At a Polokwane-SAMSET meeting of 29 January 2015, the decision was taken to review the
Polokwane Energy and climate change strategy, which was developed through a SALGA-led process
with Swiss Development Corporation funding, in 2013. The review was considered important as
new, improved energy data has become available and the energy sector is changing fast. There are
also new plans and developments underway in the municipality, including the IRPT plan. The need
to re-engage stakeholders, and through this ensure 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 State of Energy
report (Aurecon, 2013), energy futures modelling (using the Long Range Energy Alternatives – LEAP
– software) and stakeholder engagements2. The energy futures model, available in a separate
report (Bryce Mccall, Adrian Stone, Polokwane LEAP model technical report, Energy Research Centre
University of Cape Town, 2016) provides an indication of what the energy picture in Polokwane
would look like up to 2040 on a Business-as-Usual trajectory, as well as under various, more
sustainable, ‘green goal’ energy pathways. This is a powerful strategic decision making tool. It has
been used to test and inform the key strategic priorities detailed in this report.

2.2. Purpose of the strategy and implementation plan
Local level energy strategies in the South African context support municipal service delivery, actions
and responses to national climate commitments, as detailed in the National Climate Change
Response White Paper (2011), as well as the areas of energy security, energy efficiency, access to
energy and renewable energy development as outlined in various pieces of energy-related
legislation and detailed in the 8 Objectives of the Draft Integrated Energy Strategy (DoE, 2012).
Polokwane’s Green Goal Energy and Climate Mitigation Strategy Update and Implementation Plan
provides an action agenda for the municipality relating to sustainable energy development to 2020.
It raises key issues of concern to Polokwane and identifies priority areas for attention. With the
help of energy futures modelling the strategy is able to assess the impact of inaction (“business as
usual”), as well as the impact of a range of sustainable energy interventions in the decades to
come.
Goals of a sustainable energy strategy
 Reduce greenhouse gas
This strategy intends to develop understanding and a
emissions
shared vision of Polokwane’s role in sustainable energy
 Maintain energy security
development and a common plan of action. It
 Ensure access to safe, clean and
recognises and builds on the strengths and leadership
affordable energy
of the municipality, while identifying the gaps that
 Maximise economic
exist in tackling this complex and challenging issue. The
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 municipal departments, provincial government departments, SALGA, Eskom, and
the University of Limpopo.
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strategy provides a framework through which partners across the municipality can work together to
achieve the municipal energy vision of sustainable – reliable, safe, affordable – energy for all.

2.3. Institutional framework
Cities are increasingly orienting themselves to mitigate the risks associated 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 enhanced must 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:
“The ultimate in innovation and sustainable development.”
Energy and Climate Mitigation Strategy:
“The ultimate in energy innovation and leadership through the provision of sustainable energy
that is reliable, safe and affordable for all.”
A strong case exists that local government mandates include sustainable energy approaches3.
Further, the department derives its mandate from the Polokwane IDP Vision: “The ultimate in
innovation and sustainable development”. The Energy Department, falling with the Engineering
Services Directorate, continues to provide the institutional home for this work within Polokwane
municipality. An interdepartmental committee drawn from the Green Goal team has supported the
development and implementation of the strategy. This 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 forum. This strategy is intended to become a more formal part of the Green
Goal Team’s mandate.
Polokwane Municipality is involved in local, national and global sustainable energy partnerships and
learning networks. Polokwane is a long-time member of the Association of Municipal Electricity
Undertakings (AMEU) and has been involved in the national Urban Energy network convened by
SEA-SALGA-SACN for a number of years. In 2013 Polokwane became a partner municipality within
the Supporting Sub Saharan Municipalities in Sustainable Energy Transition (SAMSET). Polokwane is
also part of the SEA-led, 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 the provincial 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 achieving sustainable development through provision of services to communities in a
sustainable manner and promotion of a safe and healthy environment (Section 152 (1) (b) (d)). This object is reinforced
in the Municipal Systems Act (32 of 2000) and the Municipal Structures 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 resources (now 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.

Figure 3. 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 of 2011 and an 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 available (Bryce McCall, Adrian Stone, Polokwane LEAP model technical
report, Energy Research Centre University of Cape Town, 2016). As far as possible the two reports
have aligned data input4.
An assessment of the state of energy and energy future in a municipal jurisdiction provides the
basis for energy strategy development, target setting and 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 allocation of the Eskom ‘wheeled’
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 global protocols for 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 fills up with petrol in Polokwane, but
journeys out of the area (note: the LEAP modelling exercise provides some important
disaggregation of the Polokwane fuel picture in relation to in-city transport and corridor
transport);
b. All transport related energy consumption 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. The municipality is a “taker” of the national electricity mix, except where it independently
purchases directly from another power supplier.
Table 1: Energy data sources

On the demand side:

On the supply side:

Polokwane municipality: electricity sales data Eskom for electricity directly distributed from
and energy efficiency in municipal operations Eskom to Eskom customers within the municipal
sourced from the Energy Services Department.
boundaries.
StatsSA census 2001, 2011 and General National Department of Energy (DoE): for the
Household Survey 2012: for demographic and South African Petroleum Industry Association
energy data relating to Polokwane households.
(SAPIA) liquid fuel data and national energy
balance data.
Mthenthe household survey (2014). This survey As it is deregulated, coal data is difficult to
was commissioned by SEA to develop a more collect on any consistent basis, industries and
detailed understanding of household energy merchant data was explored.
consumption.
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Table 2: Fuel supply data from Aurecon’s State of Energy report for Polokwane (2013) and additional
sources used to inform this update report

Fuel

Quantity

Units Year

Source of data

Sector

Avgas

177 420

Litres

2011

SAPIA

Transport

Jet Fuel

120 021

Litres

2011

SAPIA

Transport

Diesel

72 577 927

Litres

2011

SAPIA

Transport

Diesel

680 000

Litres

2011

SAPIA

Municipality

Petrol

119 734 125

Litres

2011

SAPIA

Transport

Petrol

468 000

Litres

2011

SAPIA

Municipality

HFO

1 681 770

Litres

2011

SAPIA

Industry

LPG

391 893

Litres

2011

SAPIA

Res/Comm

Paraffin

2 453 071

Litres

2011

SAPIA

Residential

Coal

2 910 000

kg

2006

AQM 2006

Commerce

Coal

140 414 000

kg

2011/2006

Coal

71 646

kg

2011

Wood

5 429 353

kg

2011

Charcoal

120 000 000

kg

2011

ERC Leap/Roundwood supply report

Industry

Electricity

490 925 000

GWh

2011

Aurecon+Eskom+Nersa/Munic

Households

Electricity 1 379 751 041 GWh

2011

Aurecon+Eskom+Nersa/Munic

Industry

Electricity

97 739 000

GWh

2011

Aurecon+Eskom+Nersa/Munic

Commerce

Electricity

450 000

GWh

2011

Aurecon+Eskom+Nersa/Munic

Agriculture

Electricity

22 707 000

GWh

2011

Aurecon+Eskom+Nersa/Munic

Municipality

Aurecon + AQM 2006 (adjusted so total all
Industry
commerce/industrial coal = Aurecon 2013
total) for numeric error; Residential
Aurecon SoE 2013 (adjusted
= 1741 GJ)
Aurecon SoE 2013 (=92299 GJ)
Residential

In order to compare energy sources, units are converted to joules, the standard energy unit. The
conversion factors are drawn from the national Department of Energy, Draft 2012 Integrated
Energy Planning Report - Annexure B. The conversion factors used are given in the table below.
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Table 3: Energy conversion factors, South Africa

Energy Carrier
Aviation Gas (AvGas)
Coal (general purpose)
Diesel
Electricity
Heavy Fuel Oil (HFO)
Jet Fuel
LPG
Natural Gas
Paraffin
Illuminating
(StatsSA) Data
Petrol

Energy
33.9
24.3
38.1
3.6
41.6
34.3
26.7
41

Unit
MJ/lit
MJ/kg
MJ/lit
MJ/kWh
MJ/lit
MJ/lit
MJ/lit
MJ/m3

Energy
0.0339
0.0243
0.0381
0.0036
0.0416
0.0343
0.0267
0.0410

Unit
GJ/lit
GJ/kg
GJ/lit
GJ/kWh
GJ/lit
GJ/lit
GJ/lit
GJ/m3

37
34.2

MJ/lit
MJ/lit

0.0370
0.0342

GJ/lit
GJ/lit

Density
(kg/lit)
0.73

MJ/kg
46.4

0.84

45.4

0.98
0.79
0.54

42.3
43.3
49.4

0.79
0.72

47
47.3

CSS

Source: Department of Energy, Draft 2012 Integrated Energy Planning Report, Annexure B - Model Input and
Assumptions (Optimisation Model) (Published September 2013)
Table 4: GHG emissions factors for South Africa
South Africa: Emission Factors

Diesel

lit

0.0026870

0.000003626

0.000021760

0.002702000

Default
Carbon
Content
(tCO2e/GJ)
0.07390

Petrol
Aviation
Gasoline
Jet Kerosene
Illuminating
Paraffin
Heavy Furnace
Oil

lit

0.0022640

0.000000327

0.000000020

0.002277000

0.06920

lit

0.0021920

0.000000313

0.000000019

0.002205000

0.07025

lit

0.0025010

0.000000350

0.000000021

0.002516000

0.07175

lit

0.0025620

0.000000356

0.000000021

0.002577000

0.07170

lit

0.0029530

0.000000382

0.000000023

0.002968000

0.07720

Electricity

kWh

0.001030000

0.30560

Natural Gas

lit

0.0020090

0.000000179

0.000000004

0.000002013

0.05615

LPG
Coal
(Bituminous)
Anthracite

lit

0.0016180

0.000128200

0.000002565

0.001622000

0.06320

kg

0.0026250

0.000000027

0.000000040

0.002810000

0.09440

kg

0.0000001

0.000000000

0.000000000

0.002643000

Marine Fuels

lit

0.0027667

0.000003000

0.000289800

0.003059500

CO2
Energy source

CH4

N2O

Unit

Total tCO2e
tonnes CO2e per unit

Source: compiled by Sustainable Energy Africa, 2012
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0.07440

Reference

www.emissionfactors.
com
(Using
4th
Assessment
Report
GWP)

Eskom
Reports,
(excluding
losses)

Annual
2011
T&D

www.emissionfactors.
com
(Using
4th
Assessment
Report
GWP)
Set as same for diesel

3. Polokwane Energy Profile
A sustainable approach to energy planning and management starts with the demand for energy –
where and how is energy being used – and then strives to meet that energy demand in a manner
that is equitable, affordable and with the minimum human and environmental harm. Polokwane’s
energy demand is explored through these sectors: residential, commercial, industrial and transport.
This is followed by an overview of how energy needs within Polokwane are currently met – the
supply side 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 Province, in the Capricorn
District. It is the administrative capital of the province, comprising 3% of the total surface area of
the province, at 3775km2. According to Census 2011, the population of Polokwane was 628 999
people living in 178 001 households with an average of 3.4 persons per household. 45% of these
households are female headed households. Population growth (average annual) in Polokwane has
been 2.7% from 1996 – 2011 (with more rapid growth in the period 1996 – 2001 – 3.7%; and
growth slowing from 2001 – 2011 to an average annual 2.2%). Households have grown more
rapidly, at 5% average annual growth from 1996 – 2011, 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
in 2011, i.e. households have ‘undbundled’, resulting in household growth outpacing population
growth.
The map below shows the spatial pattern of the municipality which is characterised by separate
settlements. At the centre is the CBD, which houses the industrial area and range of social services the economic drivers of the municipality - as well as the formal urban areas and together accounts
for 23% of the geographic area of the municipality. On the outskirts are rural/peri-urban
settlements, the main clusters 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 much of the land
within its jurisdiction. This land is also effectively ‘free’ and not subject to rates and taxes,
encouraging a dispersed settlement pattern that may challenge densification needed for greater
investment in public transport systems. Although the physical composition of the city is largely
rural/peri urban, 89.40% of the households reside in formal dwellings and informality is a relatively
small phenomenon.
Polokwane is a developing economy with Census 2011 data indicating 13.8% of households with no
income and a further 55% of households earning an income of less than R3 200/month (i.e. under
the poverty line). A total of 63.4% of the households earn an income of less than R76 400 per
annum which is within the lower to middle income group (bracket). 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 Scheme. However, all households in
rural areas receive free basic water. Free basic services relating to energy include provision of
100kWh of electricity for households in the indigent register. Between 2013 and 2014, 23 113
households received free basic services for electricity and water. This represents a decline in the
number of households reached, but an improvement in the quantity of the service, from 50 –
100KWh/month (in 2011, 115 082 households received free basic water services and 27 000
households received free basic electricity).

Figure 4: Polokwane Municipality (Spatial Development Framework, 2010)
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3.2. Energy data tables: Polokwane sustainable energy indicators and
energy and emissions overview tables
Table 5: Key sustainable energy indicators for Polokwane, 2011 (including smelters)
Energy and emissions overview
Energy per capita (GJ)
Energy per GVA (GJ/R millions)
GHG per capita (tonnes CO2e)
GHG per GVA (tCO2e/R millions)
General

Value
35
1 307
4.8
179
Value

Population density (people/km2)
Population growth (% p.a.)
Unemployment (narrow)
Unemployment (broad)
Informal households (%)
Indigent households (<R3200/month)
Households that own a car (%)
Energy Poverty
Electrified households, lighting as proxy (%)
Households using safe/clean energy for cooking (%)
Households using safe/clean energy for heating (%)
No. of households without formal electricity connection
Potential maximum share of indigent households accessing FBE (%)

167
2.2% (2001 – 2011)
32%
40%
9%
66%
27%
Value
83%
74%
62%
30 260
32%
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Table 6: Energy demand (native units) in Polokwane by energy type and sector, 2011 (including
smelters)
Fuel
Residential Commercial
Industrial
Transport
Government Agriculture
Total
Electricity total (kWh)
490 925 000 97 739 000 1 379 751 041
- 22 707 000
450 000 2 099 171 421
Coal (kg)
71 646
2 910 000
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)
1 681 770
1 681 770
Jet Fuel (litres)
120 021
120 021
Aviation Gas (litres)
177 420
177 420
Int Marine (litres)
Wood (kg)
5 429 353
5 429 353
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%

Table 7: Energy demand (GJ) in Polokwane by energy type and sector, 2011 (including smelters)
GJ
Electricity
Coal
Charcoal
Petrol
Diesel
Paraffin
LPG
Heavy Furnace Oil
Jet Fuel
Aviation Gasoline
International Marine
Wood
TOTAL

Residential
1 767 330
1 741
90 764
2 616
92 299
1 954 750

Commercial
351 860
70 713
2 616
425 189

Industrial
4 967 104
3 770 242
3 600 000
5 232
69 962
12 412 539

Transport
4 094 907
2 879 519
4 117
6 015
6 984 557

Government Agriculture
81 745
1 620
81 745
1 620

Losses
387 358
387 358

Total
7 557 017
3 842 696
3 600 000
4 094 907
2 879 519
90 764
10 464
69 962
4 117
6 015
92 299
22 247 758

Table 8: Energy-related GHG emissions by energy source and sector (tCO2e), 2011 (including smelters)
tCO2e
Electricity
Coal
Charcoal
Petrol
Diesel
Paraffin
LPG
Heavy Furnace Oil
Jet Fuel
Aviation Gasoline
International Marine
Wood
TOTAL
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Residential
505 653
176
6 323
159
512 311

Commercial
100 671
7 155
159
107 985

Industrial
1 421 144
381 474
318
4 994
1 807 930

Transport
272 719
204 238
302
391
477 650

Government Agriculture
23 388
464
23 388
464

Losses
110 827
110 827

Total
2 162 147
388 805
272 719
204 238
6 323
636
4 994
302
391
3 040 556

4. Polokwane energy demand
4.1. Current energy picture
The total amount of energy consumed in Polokwane in 2011 was 22 247 758 GJ, and 35 GJ per
capita. This is indicative of Polokwane’s status as a fairly industrialised, administrative capital city:
for the same year the national average was 52 GJ/capita, metros averaged at 36 GJ/capita and
ten of the country’s major secondary cities (which include a number of heavy industries)
averaged 65 GJ/capita (SEA, 2015).

Figure 5. Energy consumption per capita across South African cities and towns, 2012
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Figure 6. Energy consumption of South African cities and towns as a share of national, 2012

Polokwane’s energy picture (Figure 7) is dominated by electricity which is used to meet 34% of
the energy demand of the municipality and contributes 71% to carbon emissions. Petrol (18%)
and diesel (13%), if taken together, represent 31% of energy consumed, coal 17% and charcoal
16%. Paraffin accounts for a relatively small 1% of total demand (and liquid petroleum gas, heavy
furnace oil, jet fuel, aviation gasoline represent even less than 1%).
All of these fuels, save charcoal, are fossil-fuel derived. The substantial – 71% - contribution of
electricity to the city’s carbon emissions is due to the high carbon content of coal used to supply
electricity in South Africa. Coal, petrol and diesel (respectively) contribute the remainder of
carbon emissions.
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Figure 7: Polokwane energy consumption and carbon emissions by energy source, 2011 (with smelters)

Within Polokwane’s municipal boundary there are two industrial smelters, which contribute to
Polokwane’s industrial sector being the highest energy consumer at 56%, followed by the
transport sector (31%), residential (9%) and commercial sector (2%) (Figure 8). The governmental
and agricultural sector have relatively insignificant contributions to the energy consumption in
the city. The largest contributor to greenhouse gas emissions is the industrial sector (59%),
followed by the residential sector (17%), transport (16%) and commercial sector (3%). Electricity
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losses (technical and non-technical account for a sizeable 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.

Figure 8: Polokwane energy consumption and carbon emissions by sector, 2011 (with smelters)

4.2. Residential sector
Households in Polokwane consume 9% of the total energy in Polokwane and contribute 17% to
the municipality’s carbon emissions. Electricity meets the majority of household energy demand,
followed by candles 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 23% of
electricity consumed in the municipality. In addition, this sector is largely responsible for peak
demand (which is often costly for the municipality).
24 | P a g e

The electrification programme has boosted access to electricity and electrification in Polokwane
currently stands at 83% of households (a significant increase since 2001). Most unelectrified
households are in the Eskom distribution areas and the municipality has now begun to work with
Eskom towards electrification in these areas. This is a significant step towards meeting the energy
needs of some 30 000 households that remain without access to electricity.

Figure 9. Households using electricity for lighting (a proxy for electrification) 2001 - 2011

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, poor households are now
increasingly dependent on one fuel source – electricity – 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 households (earning less
than R3 200/month) spending on average R268/month on electricity, mid-income (earning
R3 201 – R12 800) R365 and high income (above R12 800/month) R651 (SEA 2015, from
Mthenthe Household Survey data, 2014). Polokwane has a pro-poor electricity tariff structure
and, together with free basic electricity of 100kWh/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 indication from the Census data is that only some
32% of indigent households are registered to receive the FBE subsidy.

25 | P a g e

4.2.1. Lighting
Electricity is the major fuel used for lighting in both low (below R3 200/month) and mid-high
income households (all households above R3 200/month) even though it’s slightly higher in the
mid-high income households. Both low and mid-high income households use other fuels for
lighting, however, low-income households have a higher proportion 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 a concern.

Figure 10: Fuels used for lighting by low-income households in Polokwane, 2011

Figure 11: Fuels used for lighting by low-income and mid-high households in Polokwane, 2001

4.2.2. Cooking
Electricity is the dominate energy fuel used for cooking across all income bands. Low-income
households have doubled in the use of electricity for cooking since 2001, which has reduced the
use of alternative energy fuel to less than 40% of households. Both low and mid-high income
households use alternative energy fuels for cooking with a higher fuel mix for cooking in low
income households. Wood has the highest proportion of use, followed by paraffin and LPG. The
prevalent use of wood and paraffin is due to its availability/ease of access. In some instances fire
wood may come ‘free’ as an environmental resource. However, the trend points to a sizeable
reduction in fire wood for cooking, which may represent a positive outcome for indoor air
pollution as well as environmental degradation.
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Figure 12: Fuels used for cooking by low-income and mid-high households in Polokwane, 2011

Figure 13: Fuels used for cooking by low-income and mid-high income households in Polokwane, 2001

4.2.3. Water heating
Along with lighting and cooking, water heating is a major consumer of household energy. The
dominant water heating appliance used is conventional geysers in high income households (53%)
and the kettle in mid-income 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 to cooking, households in Polokwane use a mixture of fuel sources to meet their space
heating needs. Electricity remains the dominant fuel used however, since 2001 the number of
mid-high households using electricity for space heating has decreased. A significant percentage of
low-income households use wood for space heating, as well as LPG and paraffin. 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 rising cost of fuels (particularly electricity), or simply relates to
census question shifts.

Figure 14: Fuels used for space heating by low-income and mid-high income households in Polokwane, 2011

Figure 15: Fuels used for space heating by low-income and mid-high income households in Polokwane, 2001
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Space heating energy needs are in part an indication of thermal performance of the 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 Polokwane involving 250 households involving all households’ types; high,
mid and low income households indicated that 69% of high income households owned houses
with ceilings while in mid and low income households more than 50% of the households in both
households types did not have ceilings. This is attributed to the type of dwelling poor households
reside in, which is informal housing often shacks or government subsidised houses that often do
not have ceiling.

Figure 16. Proportion of houses with ceilings across income groups in Polokwane (Mthenthe survey, SEA 2015)

4.3. Commercial and industrial sectors
The industrial sector accounts for 56% of energy consumption compared to the commercial
sector that only accounts for 2% of the energy consumed in Polokwane. The commercial sector is
predominantly electricity based, with a small amount of coal and LPG usage. Although in relative
proportions this is a small sector, commercial buildings within Polokwane, particularly relating to
its location as a regional capital, are on the increase. Greater knowledge of this sector would be
valuable. A number of dry cleaners, hospitals and schools use coal for dry cleaning/laundry
purposes.
Within industry, heavy industry, in the form of the two smelters (Anglo Platinum and Silicon)
dominates the energy picture. These smelters use substantial amounts of electricity, supplied
directly from Eskom and coal for heating purposes. Charcoal is used as a reducing agent in the
Silicon smelter works. It has been included in the energy picture, however the percentage actual
energy used from this fuel source is not known. Other, smaller industries include Coca Cola plant,
Sasko, Enterprise Foods, and South African Breweries (SAB).
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Figure 17. Industrial sector fuel breakdown

4.4. Transport and 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 demand. If heavy industry (i.e.
the smelters) is excluded, transport accounts for well over half of energy demand in Polokwane.
Polokwane is on the N1 and services this major transport corridor connecting the north with
Gauteng. Analysis within the LEAP model provides some valuable analysis of 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 freight5.
Various factors within Polokwane will influence the mobility patterns and consequent fuel usage.
This can include settlement patterns - Polokwane has both rural and urban components and
traditional land ownership opportunities may encourage fairly sprawling settlement patterns.
Analysis done within the LEAP energy futures modelling exericse indicates a potentially high use
of bakkie’s, which would be consistent with the rural aspect of the municipality. Within rural
parts of the municipality, walking is still a norm and the small size of the city centre also enables
walking to remain a viable means of getting around. An astonishing 68% of mobility in
Polokwane is achieved through walking (cited as a person’s major form of mobility within the
census 2011). This modal form may account for the majority of people, but would represent a
small proportion of the passenger kilometers undertaken within the city.

5

McCall and Stone, 2016.
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Table 9. The modal share for Polokwane commuters (source: Polokwane Integrated 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%

Figure 18. Number of people using motorised transport versus non-motorised in Polokwane, 2011

From the perspective of number of commuters, motorised transport is dominated by the use of
public transport, representing 52.6% of all commuter trips.

Figure 19. Percentage of commuters using private or public transport modes in Polokwane, 2011

Although the majority of citizens use public transport or NMT, this sector only accounts for a
relatively small amount of the petrol consumed. The major fuel consumption within passenger
transport in Polokwane may be attributed to private car use:
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Figure 20: Passenger transport energy split between private and public transport mode 2011 (extrapolated from
the LEAP model, ERC, 2016)

4.5. Local government
Although the government sector represents a relatively very minor contribution towards energy
consumption and carbon emissions it is an important sector in that the municipality directly
controls activities here and can lead by example through more sustianable and efficient
approaches to energy. City services and functions that contribute to energy and carbon emissions
include wastewater treatment, public lighting (street and traffic lighting), public facilities
(buildings) and vehicle fleet. Street and traffic lighting accounts for the majority of energy
consumption and carbon emissions. The 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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Figure 21. 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 the energy
efficiency programme impacts are taken into account. From 2009 – 2014 Polokwane Electricity
Department, with grant funding from the Department of Energy (National Treasury funded
Municipal EEDSM Programme) have retrofitted street and traffic lighting, building 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. Detail
on each installation is outlined in the table below, however the combined impact on municipal
energy consumption has not been written up, and it is not clear whether the 2013 Aurecon
figures factor in these changes, if not new figures would impact the above picture.
Table 10. Polokwane municipality interventions and savings achieved through the Department of Energy
Municipal EEDSM Programme, 2009 - 2014
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Area

Year

Retrofit intervention

Annual
Savings
Estimations (KWh)

Annual
Savings
Total (KWh)

Est.
annual
savings (ZAR)

Traffic lighting

2010-2011

1096
75w
lamps
replaced with 5w LED

70w x 8 hrs x 365 days
x 1096 = 224 022 kWh

224,022

R 156,815.40

Traffic lighting

2011-2012

1400
75w
lamps
replaced with 5w LED

70w x 8 hrs x 365 days
x 1400 = 286 160 kWh

286,160

R 200,312.00

Street lighting

2011-2013

120757 125w MV lamps
replaced with 70w HPS
lamps

55w x 12 hrs x 365 days
x 12 757 = 3 073 161
kWh

3,073,161

R 2,151,212.70

Buildings

2011-2012

Lighting and heat pumps

Heat pumps (243 units)
= approx. 1 334kWh

1,334

R 933.80

Lighting = approx. 47
916kWh x 12 months =
575 000kWh

575,000

R 402,500.00

Anticipated 50% saving
off total =
approx.
3 600 000 kWh

3,600,000

R 2,520,000.00

Water pumps

2013-2014

Efficient
and
replaced
motors/pumps

VSD
old

Total annual
7,759,677
R 5,431,773.90
savings*
* Noting that these figures are desk top calculations. Polokwane does have verified savings reports for many of the
interventions.

33 | P a g e

5. Polokwane energy supply
5.1. Energy supply sources
None of the major energy carriers used in the Polokwane Municipality are produced within the
municipal area, save for a new utility scale (30MW) photovoltaic plant recently opened as part of
the Department of Energy’s Renewable Energy Independent Power Producers Programme
(REIPPP). However, the majority of electricity is produced by a range of coal-fired power plants
located mainly in Mpumalanga and re-distributed from Eskom’s national grid to Polokwane
Municipality. Liquid fuels, namely petrol, diesel, and Liquid Petroleum Gas (LPG) are sourced from
the six national refineries located 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% of total primary energy consumption in South Africa, making it the
South Africa’s biggest primary energy provider (Figure 22). Most of this coal is from Mpumalanga
province. Because South Africa primarily depends on coal for electricity generation, coal is
estimated to start reaching its peak by 2020. This is a challenge to the electricity supply industry
and the economy as a whole.

Figure 22. Total primary energy consumption in South Africa, 2012

In Polokwane significant amounts of coal are used by the industrial sector for the 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 electrification. Where it is used at household/residential
sector it is often supplied by informal traders. As coal has been deregulated, accurate data on
consumption levels is very difficult to obtain. The high use of coal in Polokwane will mean high
levels of local emissions with consequent adverse impacts on health.

5.1.2. Liquid fuels and natural gas
Crude oil forms 22% of South Africa’s primary energy sources, and natural gas a small 3%. The
majority of South Africa’s liquid fuels are derived from imported crude oil (over 50%), imported
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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 the country’s refining/production
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 refineries – three on the coast (at Cape Town and two in Durban) and on
inland (Sasolburg). Fuel prices are regulated. The Basic Fuel Price (BFP) sets the price of fuel at
the refinery gate. For petrol the price is regulated to the retail level (price at pump) and includes
government tax and levies, a wholesale margin and service/zone 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. The average 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 MW of coal-fired stations (91% of capacity), 1
860 MW of nuclear (4% capacity, but around 6,5% supply), 2 409 of gas-fired and 2 000 MW of
hydro and pumped storage (these last are largely peaking stations).
In order to catalyse the 2003 cabinet decision to allocate 70% generation capacity to Eskom, 30%
to IPPs, with Eskom as the single buyer of power from IPPs (a later 2007 cabinet decision), the
Department of Energy has teamed up with the Public Private Partnership Unit of National
Treasury to facilitate the introduction of private, renewable energy into the country’s energy mix
via a competitive bidding process. The Renewable Energy Independent Power Producers
Programme (REIPPP) has undergone three bidding rounds and achieved 1 915 MW of gridconnected capacity (on line) by January 2015, with a further 1 512MW having reached
commercial operation (DoE, 2015).
Current peak demand is just under 39 000 MW. Projections indicate that this is likely to grow to
about 60 000 MW by 2025 (though this will be highly dependent 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 met. The sector is currently characterised by
an aging supply network and capacity 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 new capacity.
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
subordinated loan. Eskom’s access to private debt is becoming more difficult and expensive.
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 price increases are complemented by measures to ensure affordable special
tariffs for low-income families.
Transmission and Distribution
The Eskom owned national electricity transmission grid covers over 2 000 kilometres.
Electricity is currently distributed by 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,
government’s strategy of transferring all distribution networks to regional electricity distributors
to address maintenance and investment shortfalls has failed. The uncertainty around electricity
distribution industry restructuring has resulted in further underinvestment in physical and human
capital by both municipalities and Eskom – to 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 effort to encourage municipalities to ring-fence 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 the National Energy Regulator of South Africa (NERSA). Losses within
the Polokwane distribution area, both technical and non-technical together, account for
approximately 14% of total electricity distributed by the municipality. This is fairly high and
should be given consideration. The exploration into smart metering services is understood to be
in response to a desire to mitigate revenue lost through non-technical losses.

5.1.4. Distributed and small scale embedded generation (SSEG) and energy efficiency
Due to steep increases in the price of Eskom electricity municipalities across the country have
seen a sharp increase in energy efficiency interventions amongst all customer categories. There
has also been a steady decline in the price of solar PV technology, PV small-scale embedded
generation (SSEG) – i.e. ‘rooftop’ type systems – are becoming financially more attractive in
South Africa. Increasingly such systems are being installed on businesses and residences in standalong (battery storage) or grid-connected (often without official approval) systems. These 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 standards to be followed. Only the City of Cape Town has been granted a
Nersa-approved feed-in tariff. Polokwane is in the process of developing appropriate procedures
and tariff proposals. These can only be finalised with the advent of regulatory clarity from Nersa
(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 municipal boundaries are referred to as
‘guidelines’ within the document, and thus are of uncertain regulatory status. They only deal
with systems under 100kW, and indicate that such systems do not require generation licenses
from NERSA. The conditions require the municipalities 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 the related standards are complied with. Most of the technical requirements for
SSEG’s are covered in the NRS097 series of standards dealing with small-scale embedded
generation (NRS 097-2-1; 2; 3; and 4)
A key issue for municipalities is the potential revenue loss from efficiency (including SWH
installations) and reduced sales due to PV uptake amongst customers. Revenue loss estimates for
Polokwane (shown below) indicate an impact of around 1.5 – 3% of impact on operational
revenue by 2026 from rooftop PV6. The residential sector is assessed with and without a ‘fixed
charge’ – type tariff (i.e. including a fixed charge for residential customers with solar PV
installations to ensure fixed costs are recovered irrespective of net energy consumption of these
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 medium-term.
Table 11: Revenue impact of solar PV uptake in Polokwane, as a % of total electricity revenue

A far more sizeable impact on revenue can be anticipated through energy efficiency and solar
water heating. The graph below (Figure 23) illustrates the estimated revenue 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 compared with solar 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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Figure 23: Revenue impact of SWH and EE rollout compared with solar PV revenue impact (as a % of total
electricity revenue)7

Tariffs need to be designed to ensure equity across all grid customers, i.e. that SSEG customers
drawing on the grid and reliant on the country’s peak/backup power provision pay for these costs
(fixed charge). Unfortunately, accurate pricing often sends a negative message to customers
wishing to install PV and this can result in a tension between municipal goals of financial
sustainability, equity and commitment to ‘green’ energy, emissions reduction and potential local
economic development related to the growth of the sector.
Thus the advent of SSEG presents both opportunities and challenges for municipalities.
Opportunities identified are local economic development and grid enhancement; challenges exist
in terms of revenue, administration and technical grid management. Municipalities also have
little choice: either they create the administrative framework for this, or it will happen without
regulation, creating potential hazards.

5.1.5. Charcoal, wood and biomass
Charcoal, wood and biomass as sources of energy in South Africa are used for both industrial and
domestic purposes. Sizeable charcoal 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 used. Biomass is increasingly used in electricity generation, however not within
the Polokwane municipal area.

7

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 wood and animal dung is an important household fuel
(cooking, heating water, space heating), particularly for rural, un-electrified households. The
exact amount of wood fuel used in South Africa is unknown, but is estimated at 86 PJ or 7Mt of
wood per year nationally, which is approximately 3% of national energy consumption (DOE, 2010,
based on 2006 data). In 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. These have been grouped into two overarching scenarios: a
‘Business as Usual’ (BAU) scenario (i.e. a continuation of current day activities, including existing
policies and development plans) and a Green Goal Energy Scenario, which includes efficiency
interventions across all sectors and the introduction of municipal and small-scale electricity
generation.
The model indicates that a BAU future would render Polokwane vulnerable to rising fossil fuel
prices and carbon taxes. City prosperity is also constrained by inefficiencies in economic inputs.
The model indicates that an alternative energy future is not only necessary, but also possible
within current technologies and would cost less than BAU. Greater efficiencies can be achieved,
including improved energy services for the poor. This Green Goal future holds enormous
opportunity, but requires a sizeable commitment to transforming the status quo through urban
planning and transport interventions, approaching energy services afresh and diversifying and
managing energy supply.

6.1. Business as Usual
A ‘business as usual’ trajectory indicates that energy consumption in Polokwane (if one excludes
the large smelters) is set to increase by 69% within the next 15 years, with a 38% increase in
global carbon emissions. The transport 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 2030 and global carbon emissions grow by 10%. On a ‘business as usual’ trajectory,
Polokwane municipality will be vulnerable to rising fossil fuel prices, and global and national
carbon emissions constraints and unstable energy supply (for the full report see Bryce McCall,
Adrian Stone, Polokwane LEAP model technical report, Energy Research Centre University of Cape
Town, 2016). 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 and without 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 an energy picture with and without smelters is presented.
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Figure 24. The projected energy consumption for Polokwane through to 2030 for the BAU scenario (smelters
included)

Figure 25. The BAU scenario where the smelters have been excluded.

With smelters included, industry dominates the picture (shifting from 60% of total energy in 2011
to 50% in 2030). Without the smelters included, transport is the largest energy consumer in the
municipality (at 56% of total energy) and the relative share of sectors remains constant between
2011 and 2030.
The main source of fuel for Polokwane remains electricity going into the future, with diesel and
petrol making up a significant portion as well:
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Figure 26. Energy consumption by fuel type for Polokwane in the BAU scenario (with and without smelters)

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

Figure 27: Electricity consumption in Polokwane for the BAU scenario where the smelters have been excluded

Petrol is almost all consumed by local (rather than corridor) demand – both passenger and
freight. Local passenger transport drives growth in petrol consumption. Over 80% of this is
consumed by light passenger vehicles (i.e. private cars), despite this mode transporting far fewer
people. Diesel consumption is driven largely by freight, with local freight showing sizeable
growth. Strategies towards a more ‘green goal’, optimal future must thus focus on both the local
passenger and freight sectors.
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Figure 28: Petrol consumption in Polokwane BAU scenario

Figure 29: Diesel consumption in Polokwane BAU scenario

The vast majority of passenger vehicle fuel consumed within Polokwane is for private (light
passenger), passenger vehicles:

Figure 30: The petrol consumption for local passengers in Polokwane is mainly for light passenger vehicles.
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The above Business as Usual scenario is based on the following set of assumptions:
Table 12. Energy drivers to 2030: summary of key assumptions

Population growth rate
Economic growth rate

Heavy industry
Industry
Transport: freight
Transport: passenger

Commerce
Households

Remains constant at 1.58%
Aligned to national growth rates as per IRP 2010 Update (2013)
Weathering the storm scenario: around 3.5% 2014 – 2024; and 3.1 –
2.3% from 2024 – 2030.
Some expansion is provided for
Economic growth rate.
Local freight follows economic growth rate; corridor freight at 2.6%
growth rate.
Corridor follows economic growth; Local follows GDP/capita (slightly
adjusted model) i.e. follows general wealth of population. Public
passenger makes accommodation for an increase through BRT
uptake.
Growth in floor space linked to economic growth rate. Allows for all
new buildings to be SANS 1004 compliant.
Household density continues to drop to 3 persons/household;
assumed universal electrification by 2025; changes in income
grouping of households from 2001 – 2011 is extended to 2030;
trends in end use fuel shares 2001 – 2011 (StatsSA) are also
extrapolated to 2030.

6.2. A Green Goal energy future for Polokwane
Given the local, national and global imperatives of climate change, resource efficiency and
poverty alleviation, an optimal energy future looks to a mix of technology, behaviour and system
design change that can support economic robustness, improved health and quality of life of
citizens, reduce carbon emissions, protect valuable environmental resources and ensure access
of energy for all, at an affordable rate.
Various interventions, all economically and technically viable, have been modelled to reduce
energy consumption in each sector. The interventions look into making the sectors more energy
efficient through efficient technologies and behavioural changes. Local, small-scale embedded
generation and municipal renewable energy supply are also modelled. The table below lists
energy efficient and demand interventions and options that can be used to lower energy
consumption and emissions of the municipality and produce local, renewable energy:
Table 13. Energy efficient and demand interventions modelled for each sectors

Interventions
Transport
 Private transport behaviour change (PTB)
o Increase in occupancy average from
1.4 to 1.8 by 2030
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Comments



This leads to better fuel consumption for
the same amount of passengers
There is in general an increase in walking



Non-motorised transport shift (NMT)
o Non-motorised (both walking and
cycling) share of all passenger-km

(demand) increases from 23% - 25%
by 2020 and 30% by 2030
o Increase bicycle share of nonmotorised 40% by 2030
 Public transport share (PbTS)
o Public transport share from 52% in
2020 to 60% in 2030
 Efficient vehicles Scenario (PTEF)
o 10% passenger cars are electric by
2030
o 20% of cars are hybrid
Commercial and industrial sector
 All industrial and commercial buildings

move to more efficient T5 fluorescent lights
to meet all their lighting demands by 2030
 Space heating and cooling systems are

converted to Variable Refrigerant Volume
(VRV) systems
 Implementation of energy efficient motors
Residential sector
 HHs start to switch to ‘efficient’ water

heaters: low income households 40%
insulation on geysers and 40% SWH by
2030; mid-high income households 40%
SWH by 2030, 50% heat pump by 2030, rem
insulation on geysers
 Increased use of LED lighting from CFL
lighting: low income 60% CFL, 40% LED by
2030; high income 10% CFL, 90% LED by
2030.
 ceiling retrofit (thermal efficiency): in
 existing low income housing stock
Supply side scenarios: Local, renewable generation
 Rooftop PV: 5% of industrial, commercial
and residential electricity demand is met by
rooftop PV by 2020 and 20% by 2030.
 1.7MW landfill gas to electricity plant by
2020
 0.3MW biogas to electricity plant at the
WWTW from 2020

and cycling, and most of the increase is in
cycling
A higher public transport share is assumed
to also lead to higher occupancy numbers
in buses, BRT’s, and Minibus taxi’s leading
to lower energy intensities.

T5 fluorescent lights are about 40% more
efficient due to change in actual tube and
the newer ballast type.
Variable Refrigerant Volume (VRV) systems
are about 32% more efficient

High cost will be an issue until LED prices
come down in the next 10 years or so. It is
assumed LEDs become cost comparable to
CFL between 2020 and 2030.

The impact of the combination of all household, commercial, industrial and transport
interventions as modelled in a combination of scenarios is compared to the BAU baseline (black
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line) below (Figure 31). The energy efficiency scenario is already some 25% lower than BAU by
2030 and it is worth noting that with a longer timeline the impacts on energy savings in
Polokwane municipality will be larger. The Green Goal energy future can be achieved at a lower
cost than the BAU trajectory (Figure 33).

Figure 31. Possible future energy consumption (optimal) compared to BAU scenario (without smelters)

When looked at from a sector perspective (Figure 32), the contribution of households, achieved
most notably through solar water heating installation, is significant, but in absolute terms, the
transport sector is the most sizeable.

Figure 32: Possible future energy consumption by sector (optimal) compared to BAU scenario (without smelters)
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Key messages from the detailed modelling exercise include the following:
Financial viability
All scenarios are viable and all, save for the capital investment in efficient vehicles, result in
financial savings within the short time-frame modelled (a longer time frame would provide even
greater scope for overall cost savings) (Figure 33). A Green Goal energy future would cost the
city/economy R1.93 billion less than a BAU energy future in 2030. Cumulative savings would be
even more substantial.

Figure 33: Possible future energy cost (optimal) compared to a BAU scenario (without smelters)

Transport
 The NMT interventions save relatively less energy than occupancy shifts within private
transport or public transport share increases, but are extremely cost effective due to very
little capital required (the cost of a bicycle) and no operating costs.
 NMT and greater occupancy can be implemented in the relatively short term, whereas public
transport will take time to implement.
 Efficient vehicles, in the short time line modelled, have high upfront capital costs and
relatively lower energy savings.
 All interventions will be required in order to achieve an optimal, ‘green goal’ future and all,
save for the efficient vehicles scenario with high upfront costs in new vehicles, will cost less
than a BAU trajectory.
Commercial sector
 The energy savings achieved through efficient lighting and heating, ventilation and cooling
(HVAC) systems do not reduce the total Polokwane energy picture significantly, due to the
relatively small contribution of the commerce sector; however, the efficiencies represent
substantial savings within the sector, which would reduce business costs and improve
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economic resilience of the city. Achievable savings are in the region of R35.6 million per year
(in 2011 money terms).
Household sector
 This sector represents the greatest energy savings opportunities.
 Efficient water heating offers the greatest savings potential.
 This scenarios also offers substantial cost savings off a BAU trajectory. A green goal energy
future potentially represents a ‘saving to pocket’ of Polokwane households of some R416
million per year (in 2011 money terms). This would result in a population that is better off,
stimulating the economy and ensuring the ability of households to pay for services.
Industry (smelters not included)
 9.8% efficiency gains can be anticipated through efficient lighting, HVAC and motors, with
even greater financial savings gains.
 Savings can amount to some R79 million per year (in 2011 money terms).
Local electricity generation
 The impact achieved through municipal waste to energy projects is not substantial on a citywide scale, but detailed feasibility studies should be done to indicate the financial viability of
such projects for the municipality. This would include benefits reaped in terms of improved
water/sanitation management.
 SSEG can have a substantial impact on local electricity demand and related revenue.
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7. Polokwane Green Goal energy strategy and implementation
action plan
7.1. 5 priority areas
The Polokwane Green Goal Energy and Climate Mitigation strategy has been developed to
address the key challenges of energy security, economic competitiveness, climate change and
poverty. The following priority areas have been identified in the municipality based on
explorations of the state of the energy data and energy futures models:
1. Energy Efficiency: South Africa as a whole has been experiencing an extended period of
electricity supply constraints as a result of insufficient supply to meet total demand.
Within this context, a key contribution that can be made to both local and national energy
security is broad roll-out of energy efficiency within all sectors in the Polokwane
Municipal Area. Energy efficiency also helps to improve economic competitiveness,
reduce the environmental impact of energy use through reducing the associated energyrelated GHG emissions and it may stimulate local enterprise.
Green Goal: to ensure the municipality promotes the efficient use of energy in all sectors
(residential, commercial, agricultural, transport and Industrial) and leads by example in
its own municipal infrastructure and operations.
2. Renewable energy development: With the increased focus on renewable energy and
Polokwane’s strong potential for solar energy generation, there is an opportunity for
Polokwane to support the emergence of a renewable energy sector, which can potentially
be a driver of local economic development. The role of the municipality is to facilitate
uptake of such opportunities.
Green Goal: to ensure that renewable and cleaner energy will be a significant and
increasing portion of energy supply in Polokwane.
3. Energy Poverty: According to the 2013 State of Energy Report for Polokwane, 17% of
households in the municipal area were not electrified in 2011. While the majority of
households are electrified, wood, paraffin and candles are still used for cooking, space
heating and lighting. While wood, paraffin and candles have accessibility and affordability
advantage for users, they are generally considered to be an unsafe form of energy
because they can cause indoor air pollution and associated respiratory illnesses, as well as
disasters such as fires of poisoning. A key challenge for the Polokwane Municipality going
forward is to identify and provide access to alternative forms of energy for households
that are affordable, safe and reliable, and at the same time introduce measures to reduce
the energy requirements of residents so that they are not negatively affected by fuel price
increases.
Green Goal: to reduce energy poverty by meeting the energy needs of residents with
safe, clean, affordable and reliable energy services.
4. Public transport and NMT use: The majority of Polokwane residents use public transport
(17%) and non-motorised transport (68%) for their travel requirements. Only 27.3% of
Polokwane residents currently travel by car. However, Polokwane, like many other
municipalities, is experiencing a growth in the number of private vehicles, largely as a
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result of people preferring to use private cars instead of non-motorised or public
transport. Since the transport sector already accounts for 35% of the total energy demand
in the municipal area, the Polokwane Municipality needs to retain its existing high levels
of public transport and NMT usage in order to minimise energy requirements and
environmental impacts of transport. A key challenge for the Polokwane Municipality going
forward is to make the existing public transport systems, as well as non-motorised
transport, attractive for commuters so as to retain current levels of use and avoid the
shift to more carbon intensive modes of transport.
Green Goal: to establish a sustainable transport system that promotes use of public and
efficient transport, and non-motorised transport, and is supported by a suitable spatial
planning framework.
5. Institutional Capacity: The Polokwane Municipality has an Energy Department that is
responsible for the distribution of electricity within the municipal area and does not
currently have a broader mandate for the promotion of energy efficiency and renewable
energy. As a result, the Polokwane Municipal Administration has limited capacity, in terms
of both numbers of staff and technical skills, to implement energy efficiency and
renewable energy initiatives within the municipal area. There is also no formally identified
champion or dedicated unit to oversee the implementation of the energy strategy across
the full range of relevant departments. A key challenge for the Polokwane Municipality is
to develop sufficient capacity to implement this energy strategy.
Green Goal: to institutionalise and ensure adequate capacity, resources and
partnerships to implement the municipality’s energy strategy.
Each priority area thus has a green goal towards meeting Polokwane’s energy vision and
addressing the key challenges in the short to medium term. Each of the five goals has targets and
a detailed set of objectives and related activities that outline how the goal will be achieved.
Associated lead departments and key teams have been developed through a participatory
process of all stakeholders. The objectives will be implemented through a phased approach:
 Low priority
 Medium priority
 High priority
This document is a living document and will constantly be reviewed and updated every 3 years.
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Table 14. Green Goal Energy Strategy Action Plan

Goal 1 - The municipality will promote the efficient use of energy in all sectors (residential, commercial,
agricultural, transport and Industrial) and lead by example in its own municipal infrastructure and
operations.
Activities
Responsibilities
Target and Timeframe
Target: A saving of 2 032 100 GJ off BAU 2030; 100% efficiency in public and private sector building
lighting, HVAC systems and industrial motors by 2030.
Activity 1.1 – Regularly measure and  Energy Services Department – Medium priority
monitor energy use in the municipal
New Energy Officer
infrastructure and operations in  Facilities Management
accordance with national (DoE)  Department of Energy (DoE)
requirements, and publicly report this  LEDET
information. An initial assessment of
monitoring ability and purchase of
meters may be necessary.
PMS should be the central point
collecting energy data. This to
include:
 Fleet management liquid fuel
consumption data
 Electricity consumption data
from facilities
Activity 1.2 – The Polokwane  Energy Services Department
High priority
Municipality to lead by example in  Province
reducing its energy footprint within  Department of Energy (DoE)
Target:
100%
its own infrastructure and operations  LEDET
efficiency in public
through implementing the following  GIZ
lighting and building
retrofit programmes:
lighting (Fluorescent),
 ESKOM
HVAC systems and
 LED traffic lights
motors by 2030.
 Efficient street lighting
 Building audits and lighting
retrofits
 Water
and
wastewater
treatment plant efficiency
(continued)
 Behaviour
campaigns
amongst municipal staff.
Activity 1.3 – Develop an energy  Energy Services Department
High priority
efficiency
awareness
campaign  LEDET
(technical information) that targets a  ESKOM
Target: 70% lighting
variety of sectors external to the  Eskom
efficiency
in
all
municipality, including residential,  Department of Energy (DoE)
commercial, industrial
commercial, institutional (e.g. schools  Private sector
and public buildings
and churches). Included within this
and 50% penetration
programme is the existing Top 100
of efficient HVAC
customer engagement that is
systems by 2022;
happening through Energy Services
100% of both by 2030.
Department and close cooperation
with Eskom IDM.
Activity 1.4 – Train staff on enforcing  Planning and development
Medium priority
requirements of SANS 10400-XA on
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energy usage in new buildings, to
ensure that all major new
development proposals meet the
minimum standards and ensure
Provincial Housing is aware of how
the
regulations
impact
on
government delivered low income
housing.
Activity 1.5 – Strengthen energy
efficiency awareness and capacity
amongst
municipal
staff
by
undertaking training for building
managers, as well as other identified
key municipal staff. This to be broad
facilities management training (not
just specific technology training) and
training of procurement management
to ensure ongoing supply of efficient
technologies.

Target: 100% of new
developments
are
SANS
10400
compliant.









Medium priority
Energy Services Department
Corporate and Shared Services
Department
Utilities
HR
Facilities managers
Private sector
SEA to provide information on
facilities training from other
municipalities

Activity 1.6 – Keep up to date with
national Smart Meter and Smart Grid
options and standards regarding
potential efficiency gains and other
benefits
(such
as
renewable
integration, revenue protection etc.),
and develop a strategy to integrate
into municipal grid when clearly
feasible and cost-effective.
Activity 1.7 – Introduce efficiency
criteria into procurement systems.
This to include specific technologies
relating to EEDSM retrofit processes,
but also a broad green procurement
approach to be developed. Specific
technologies would include:
 Lighting
 Pumps
 HVAC





Energy Services Department
SANEDI
Eskom







Energy Services Department
Medium priority
Procurement
Legal
Finance
Energy efficiency suppliers ‘prequalify’ (learn from SPM via SEA)

Activity 1.8 – Encourage efficiency in
the tourism and hospitality sector
through ‘green rating’ programme
adoption. This to be developed
through a partnership between the
municipality and the provincial
government and Limpopo Tourism.
Activity 1.9 Undertake advanced
training for municipal fleet drivers to
improve efficiency of driving.








Tourism
LEDET
Limpopo Tourism
LTA
NCPC
SEA

Medium priority



Fleet management

Medium priority
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Medium priority

Goal 2 - Renewable and cleaner energy will be a significant and increasing portion of energy supply in
Polokwane.
Activities
Responsibilities
Timeframe
Target: Target: 5% of industrial, commercial and residential electricity demand is met by rooftop PV by
2020 and 20% by 2030
Activity 2.1 – Implement pilot  Energy Services Department
Medium-high priority
renewable energy projects on  Facilities Management
municipal facilities, starting with  Eskom
rooftop
embedded
solar
PV  Department of Energy (DoE)
generation.
 DBSA
DWS national
Activity 2.2 - Develop a policy and  Energy Services Department
High priority
tariffs for integrating small scale  GIZ
embedded generators (PV) onto the  Treasury
Target:
5%
of
municipal electricity grid, with initial  SEA
industrial, commercial
specific focus on rooftop solar PV,
and
residential
and raise awareness on the
electricity demand is
availability of this option. Guideline
met by rooftop PV by
will draw on the NERSA regulations.
2020 and 20% by
2030.
Activity 2.3 - Conduct a Solar PV total  Energy Services Department
Medium priority
potential feasibility study
 SEA
 Look into car parks (shading
for parks be solar PV)
 Roofs
Activity 2.4 - Provide training for  Energy Services Department
Low-Medium priority
inspectors (097 standards) relating to  GIZ
SSEG: PV installation and grid  SEA
connection approval.
Activity 2.5 – Develop and implement  Energy Services Department
High priority
a low-income and mid-income solar  Housing
water heater rollout programme,  Department of Energy
Target:
30%
low
linking with national solar water  Eskom
income
households
heater programmes where available.  Private sector
and 40% mid-high
income
households
 Residents
have
SWHs
by 2030
 SALGA
(20
and
30%
respectively by 2020).
Activity 2.6 - Assess feasibility to  Energy Services Department
Medium priority
generate energy from municipal solid  Environment
waste landfill sites, municipal water  Water and waste
Target: 1.7MW landfill
(run-of-pipe
mini-hydro)
and  Eskom
gas to electricity (or
wastewater processing infrastructure  Private sector
gas for vehicles);
(sewage methane power generation  SANEDI
0.3MW biogas to
etc.), and develop an Implementation  WRC
electricity for on-site
Action Plan based on the assessment.  SEA
consumption at the
Also consider the possibility of using
WWTW by 2020.
gas for municipal vehicles.
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Activity 2.7 – Accommodate other 
renewable energy options in the 
municipal energy mix as feasibility is 
demonstrated, and keep alert to
developments in new technology
areas, including:
 Solar PV farms
 Concentrated solar and salt
heating
 Organic waste energy feasibility
 Hot springs geothermal
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Energy Services Department
SANEDI
WRC

Medium priority

Goal 3 - Reduce energy poverty by meeting the energy needs of residents with safe, clean, affordable
and reliable energy services.
Activities
Responsibilities
Timeframe
Target: 100% universal access to electricity by 2025; free basic services reach 100% of those who
qualify by 2030; alternative (clean, affordable) energy services part of service package by 2020.
Activity 3.1 - Ensure that all  Energy Services Department
High priority
households that can be cost-  Eskom
effectively connected to the grid are  DoE
Target:
100%
electrified, with capacity to meet
electrification
by
long-term demand growth needs.
2025.
*Bench
marking
with
other
municipalities
Activity 3.2 – Develop an Energy  Energy Services Department
High priority
Services Strategy for poor households  SEA
to identify suitable safe, clean,  SALGA
affordable and reliable energy  University of Limpopo
services (for example, bioethanol,
wonderbag, solar lights, ceilings) and
develop an Action Plan to implement.
Obtain input from communities in
strategy development and provide
household energy training.
Activity 3.3 – Develop an up-to-date  Energy Services Department
High priority
and municipal-wide indigent register  Community Services
for households to support the  Finance department
appropriate allocation of Free Basic
Energy.
Activity 3.4 – Source funding to  Housing
Medium priority
retrofit ceilings in all poor households  Energy department
without ceilings (implementation to  National treasury
maximise local job creation). Explore  SANEDI
rooftop heat-resistant paint options.
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Goal 4 - Establish a sustainable transport system that promotes use of public and efficient transport,
and non-motorised transport, and is supported by a suitable spatial planning framework.
Activities
Responsibilities
Timeframe
Target: A savings target of 2 085 200 GJ off 2030 BAU; walking and cycling form 30% of passenger-kms
by 2030; and public transport increases to 60% of motorised share by 2030. Efficient vehicles are
encouraged, with uptake of hybrid vehicles at 20% by 2030 and electric vehicles at 10% by 2030.
Activity
4.1
–
Ongoing  Transport and Roads
High
priority
–
implementation of the Integrated  Development planning
ongoing
Rapid Public Transport (including the  Spatial Development
bus rapid transit (BRT) system) and  National Department of Transport
ongoing exploration of transport
(DoT)
options
from
surrounding  Private sector
settlements to the city centre. Ensure  National Treasury
integration via the CITP.
Activity 4.2 – Continue to improve  Traffic Management Department
High
priority
–
traffic management to reduce idling  Department of Energy (DoE)
ongoing
and speeding, through identifying and
targeting key areas for intervention.
Activity 4.3 – Construct safe, clean  Transport and Roads
High
priority
–
and attractive sidewalks and cycle  Communications
ongoing
lanes / routes, to encourage use of  National Department of Transport
non-motorised forms of transport.  National Treasury
Target: increase share
Support the necessary behaviour
of walking and cycling
change through programmes that:
(pass-km) from 23 –
25% by 2020 and 30%
 Link walking with improving one’s
by 2030.
personal health
 Profile ‘Champions ‘
 Support safety and visibility of
police
along
NMT
routes/pathways
Activity 4.4 – Through the Spatial  Spatial Planning Department
Medium priority
Development
Framework
and  Land
Use
Management
municipal town planning processes,
Target: car occupancy
Department
and in coordination with the  Transport Section
increases from 1.4
Transport Department, promote an
persons per vehicle
urban form which prioritises public
(on average) to 2
transport and general mobility – (e.g.
people per car by
through densification, in-fill and
2030;
mixed
use
development
in
Public transport share
appropriate locations).
of demand increases
These are to be held by, amongst
from 52% in 2020 to
others, the following:
60% in 2030.
 Spatial Development Framework
 Central City Land Use Plan
 Densification Policy
 Integrated Rural Development
Strategy
Activity 4.5 – The land use along the  Land
Use
Management Medium priority
BRT route is to consider appropriate
Department
zoning and densification.
 Transport Section
 Spatial Planning Department
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Activity 4.6 – Long term spatial
vision/plan for Polokwane to ensure
that settlement characteristics, such
as the rural settlement spread and
‘hi-income enclaves’ are integrated
into a sustainable vision around
transport and resources, and included
in
documents
such as
the
Neighbourhood Development Growth
Plans.
Activity 4.7 – Efficiency vehicle
uptake
is
encouraged
and
infrastructure required to support
this is explored and planned.
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Medium priority
Spatial Planning Department
Land
Use
Management
Department
Transport Section




Transport
Electricity Services

Medium priority
Target: 20% hybrid
vehicle uptake and
10% electric amongst
private
passenger
transport by 2030.

Goal 5 – Institutionalise and ensure adequate capacity and partnerships to implement the
municipality’s energy strategy.
Activities
Responsibilities
Timeframe
Target: Dedicated staff member, energy KPIs integrated into relevant job descriptions, political
committee in place, 3 – 4 partnership programmes (with additional resources) underway.
Activity 5.1 - Establish a dedicated  Directorate Engineering Services
High priority
energy office which is appropriately  Energy = director to lead (already
resourced and capacitated. This to
in the organogram)
start with the allocation of specific
staff
to
drive
the
Strategy/programme, and to pursue
the employment of a support officer
(as per organogram).
Activity 5.2 - Include coordination of  Directorate Engineering Services
High priority
implementation of the energy  HR
strategy, and regular updating
thereof, in the Job Description and
KPIs of the relevant staff:
 Director of infrastructure
 Manager of energy services
 New energy office position
 Manager of Water and sanitation
(blue drop, green drop)
 Transport
Activity 5.3 – Update the State of  Directorate Engineering Services
Medium priority- 3
Energy for Polokwane every 3 years,
years
including reporting on Energy
Strategy progress and energy KPIs of
staff as per 5.2 and link it to the
Polokwane Smart City 2030 Vision for
long term planning
Activity 5.4 – Establish a cross-  Energy Services Department
Medium priority
sectoral (multi-departmental) Energy  Energy Services
Strategy Coordinating Committee,  Transport
and meet quarterly to review strategy  Spatial Planning
progress.
 LED
 Each department must assign a  Tourism
specific staff member
 Facilities Management
 This committee could be merged
with
the
existing
Green
Municipality Competition (GMC)
– currently meet once a year
Activity 5.5 – Grow the existing  Energy Services Department
High priority
Business Forum into an energy forum  Private sector
where learnings and information on  Local Economic Development
energy efficiency and renewable  IDP
energy
are
shared
between  MMC Energy
government, business and industrial  South African Local Government
stakeholders and a “community of
Authority (SALGA)
innovation and practice” is built.
 Eskom
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Activity 5.6 – Participate in the 
SALGA/SEA/SACN and DoE Energy 
Platforms and keep informed of key
national
developments
around
sustainable municipal energy.
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Limpopo Provincial Government
Department of Energy (DoE)
Energy Services Department
MMC Energy

High
priority
ongoing

–

7.2. Conclusion: current projects and programmes
Polokwane municipality is already making enormous developments to address objectives of the
goals of the strategy. A number of projects are currently in progress under different municipal
departments to reduce energy consumption, other projects have been completed. Some of the
projects are specific to the municipality activities and others are external. Key achievements
towards a sustainable energy future to date include:
 The 100% retrofit (replacement) of all traffic lights with LED lights
 Substantial retrofit of MV street lighting with efficient HPS lamps
 Replacement of inefficient motors with Variable Speed Drives (VSD’s) within the municipal
water treatment system, with an average energy reduction of 42%
 Retrofit of municipal buildings with efficient lighting and sensors, efficient HVAC and
water heating systems
 Implementation of the Bus Rapid Transit and non-motorised transport.
There is potential for the municipality to offset their carbon emissions by generating electricity
using renewable energy. However, it should be noted that these projects can be expensive and
may only reap returns on investment in the medium to longer term. Such projects can be
important opportunities to showcase the municipal commitment to sustainable energy as well as
to build and develop capacity within the municipality to understand the requirements of new
approaches. The following are potential small scale projects Polokwane municipality can develop
within the city:
 Install solar PV panels in the commercial, industrial and the residential sectors to meet
20% of their electricity demand by 2030
 Produce 0.3MW of electricity from biogas at the waste water treatment works
 Produce 1.7MW of electricity from landfill gas by 2020.
Polokwane municipality is engaged in a number of partnerships that can promote and benefit
areas within the strategy. These include the SAMSET (Supporting Sub Saharan African
Municipalities in Sustainable Energy Transition) project (2015 – 2017) and the Bread for the
World funded project exploring new, alternative energy service provision into low income
households towards climate resilience (2015 – 2017). Polokwane has strong partnerships with
Eskom around engaging with business, with the national Department of Energy (as noted above)
through the Energy Efficiency and Demand Side Management Programme, the Province and the
University of Limpopo. These are important sources of additional capacity and resources,
knowledge and research and implementation support.
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