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Executive Summary
This is the full report of the study commissioned by the South African Cities Network (SACN) to establish the
energy savings potential that can be realised from energy efficiency (EE) interventions in municipal facilities
and operations in its nine member cities. South African municipalities can promote EE in their jurisdictions by
developing and implementing projects to improve the energy efficiency of municipal facilities and operations.
They will thereby lead by example, motivate the private sector and other stakeholders to follow suit, and
achieve cost savings by improving the energy efficiency of their facilities and day-to-day operations.
Estimating energy savings potential is a complex exercise as it has to be based on energy end use
applications. In this study, the modelling of EE potential is based on energy consumption baseline data across
selected sectors within the SACN members. The modelled sectors include the following: electricity
consumption by street & traffic lighting; municipal buildings; bulk water and wastewater treatment plants; as
well as fuel consumption by municipal vehicle fleets.

EE potential was modelled using the Municipal Energy Efficiency Planning Tool, developed for this analysis.
The tool makes use of baseline energy consumption data and the estimated penetration rates of energy
efficiency measured in the respective sectors across all the study cities. The modelling relied on the
interventions listed in Table 1 for the different sectors. The proposed interventions were deemed commercially
viable during the research period, in 2014. Also included are the expected payback periods of the
interventions based on a MegaFlex electricity tariff of R0.55c/kWh.
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Table 1: Proposed interventions and their payback times

Sector

Old Technology

Proposed New

Potential Savings

400W MV

Technology
250W HPS

per fitting
(kWh/a)
619kWh

250W MV

150W HPS

412kWh

7 years

150/125W MV

70W HPS

226kWh

8.1 years

Street lighting

Traffic lighting

80W MV

50W HPS

124kWh

10 years

10W LED

569.4kWh

2 years

T8

T5

29.2kWh

2 years

58.4kWh

6 years

325kWh

6 years

20%

2.7 years

32%

0

T8
HVAC

system

Conventional

LED
VRV

Efficient

VRV

using

using refrigerants such

efficient refrigerant like

as water; R22; R407c,

R410A; latest inverter

etc.

technology, and latest

Water supply &

IE1 motors

wastewater
treatment
Vehicle Fleet

4 years

75W incandescent

Building lighting

Building

Payback Time

scroll compressor
IE2/ IE3 motors with
VSDs

Diesel and petrol

Improved practice/

vehicles

behavioural change

Overarching Data Findings
Baseline Consumption
From the available, but notably limited data, the dominant energy consuming sector is the municipal vehicle
fleet accounting for 35% of the total energy consumed. Electricity consumption in buildings and facilities
accounts for 31% of the total energy use; while it is 17% and 16% in water supply and wastewater treatment
and street lighting respectively. Traffic lighting only accounts for 1% of the total electricity consumption. One of
the reasons for such low energy consumption might be attributed to the success of traffic lighting energy
efficiency programmes that have been completed in most of the municipalities under study.
.
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Figure 1: Average baseline energy consumption per sector (GJ/a)

Baseline energy consumption (GJ/a)

Buildings & Facilities
31%

35%

Street lighting
Traffic lighting
Water supply &
wastewater treatment
Vehicle Fleet (petrol &
diesel)

16%

17%
1%

Energy efficiency potential across the sectors
Although the data gathered remains incomplete, the report clearly illustrates that there are significant EE
opportunities in municipal operations in most sectors covered. The municipal vehicle fleet sector accounts for
39% of the end-use savings potential, the water supply and wastewater sector 29%, buildings and facilities
18% and street lighting 14%. Capturing the full potential of energy savings also represents a significant
reduction in carbon emissions across the sectors, as depicted in Figure 2. While the municipal vehicle fleet
sector presents a high energy saving potential, it however, accounts for a low carbon emission reduction
figure due to the high carbon content associated with our grid supplied electricity relative to that of liquid fuels.

Figure 2: Potential energy and carbon emissions reductions per sector/year

Potential energy savings per Sector (GJ/a)

Potential carbon emission reductions
(tCO2e/a)

Buildings & Facilities

18%

14%

Buildings & Facilities

25%

Street lighting

39%

Street lighting
Traffic lighting

14%

0%
29%

Traffic lighting

Water supply & wastewater
treatment
Vehicle Fleet (petrol &
diesel)

41%

20%

0%

Water supply & wastewater
treatment

Vehicle Fleet (petrol & diesel)

The water supply and wastewater treatment sectors have the highest electricity efficiency savings potential
among the electricity consuming sectors. In this sector, the greatest potential is in retrofitting the standard
motors in water pumps with energy efficient motors coupled with Variable Speed Drives (VSDs). In the
municipal vehicle fleet sector, the greatest potential is in improved (behavioural) practices. Energy efficient
Modelling Energy Efficiency Potential in Municipal Operations in the Nine Member Cities of the SACN
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lighting, followed by retrofitting of heating, ventilation and air conditioning (HVACs), in municipal buildings is
the end use that continues to have the largest and cost-effective energy saving potential. Figure 3
summarises the modelled results of electricity efficiency potential across all the selected sectors in the SACN
cities.
Figure 3: Potential electricity savings per sector (MWh/a)

Potential electricity savings per Sector
(MWh/a)

Buildings & Facilities
29%
Street lighting

48%
Traffic lighting

23%

Water supply &
wastewater treatment

0%

Four of the assessed municipalities indicated a 100% penetration of energy efficient LED luminaires in their
traffic lighting systems. Within the four sectors surveyed (excluding traffic lighting due to existing high
efficiency penetration), the savings that can be realised amount to over R10 million per municipality per year,
representing a significant benefit to municipal revenues. The payback times for interventions are also often
reasonable. Some cities have been involved in the Department of Energy’s (DoE) Division of Revenue Act
(DORA)-funded Municipal Energy Efficiency and Demand Side Management (EEDSM) programme, which has
enabled these cities to launch EE retrofit programmes within their operations. The contribution to carbon
reduction in the municipalities, as well as nationwide, is also significant, and supporting municipalities with
energy efficiency programmes should continue to receive support from national government.

While municipalities may delay implementing EE improvements owing to the high upfront costs associated
with EE interventions, this can also be costly as it results to high operating costs associated with inefficient
energy end uses. A number of financial instruments exist for municipalities to fund their EE projects and these
include: use of internal funds, loans, bonds, energy performance contracting, lease purchase agreements as
well as grants. The institutionalisation of EE in a strategy, and also preferably in the Integrated Development
Plan (IDP), is an important first step in raising awareness within the municipality and enabling more resources
to flow to implementation. Proactivity of staff is also essential to make progress in the implementation of
energy efficiency programmes and the development of green procurement policies in some municipalities.

Table 2 summarises the modelled EE potential of different interventions across sectors in the nine member
municipalities. Energy consumption and the savings potentials are highly variable across the municipalities.
Note that data used here is for a number of different years across the study municipalities, owing to the
absence of current data or data for a uniform year.
Modelling Energy Efficiency Potential in Municipal Operations in the Nine Member Cities of the SACN

Page 9 of 82

The report aims to provide key information on energy usage baseline, energy saving potential and
opportunities and successes achieved.

Table 2: Overview of energy consumption and energy efficiency potential in SACN member cities

Modelling Energy Efficiency Potential in Municipal Operations in the Nine Member Cities of the SACN

Page 10 of 82

Table 2: Overview of energy consumption and energy efficiency potential across SACN member cities
Municipality

Sector

Buffalo City

Buildings & Facilities
Street lighting
Traffic lighting
Wastewater treatment
Petrol (l)
Diesel (l)
Buildings & Facilities
Street lighting
Traffic lighting
Bulk water supply &
wastewater treatment
Petrol (l)

Cape Town

Ekurhuleni

Ethekwini

Diesel (l)
Buildings & Facilities
Street lighting
Traffic lighting
Bulk water supply &
wastewater treatment
Petrol (l)
Diesel (l)
Buildings & Facilities
Street lighting
Traffic lighting
Bulk water supply

Wastewater treatment
Petrol (l)
Diesel (l)
Johannesburg
Buildings & Facilities
Street lighting
Traffic lighting
Bulk water supply &
wastewater treatment
Petrol (l)
Diesel (l)
Mangaung
Buildings & Facilities
Street lighting
Traffic lighting
Bulk water supply &
wastewater treatment
Petrol (l)
Diesel (l)
Msunduzi
Buildings & Facilities
Street lighting
Traffic lighting
Water & wastewater
treatment
Petrol (l)
Diesel (l)
Nelson Mandela Bay Buildings & Facilities
Street lighting
Traffic lighting
Bulk water supply
Wastewater treatment
Petrol (l)
Diesel (l)
Tshwane
Buildings & Facilities
Street lighting
Traffic lighting
Bulk water supply &
wastewater treatment
Petrol (l)
Diesel (l)

Baseline
EE measure
Energy
penetration (%)
Consumption
(GJ/a)
No data
No data
19,307
19%
1,686
100%
21,711
7%
No data
0%
No data
No data
968,682
11%
355,134
59%
42,767
100%
390,223
0%

Potential
Potential
Electricity Energy Savings
Savings
(GJ/a)
(MWh/a)
No data
No data
2,084
7,501
2,078
7,482
No data
No data
42,484
152,942
24,106
86,783
51,039
183,742

206,256
404,934
235,057
No data
No data
213,096

0%
0%
10
No data
No data
0%

1,929,881
3,401,017
10,429
No data
No data
12,634

66,002
129,579
37,544
45,484

366,250
531,293
692,076
535,120
22,430
175,555

0%
0%
10
23%
100%

3,426,901
4,462,306
30,694
47,116
15,445

117,200
170,014
110,498
169,618
55,603

83,066
152,707
350,380
103,334
22,866
No data
1,308

0%
0%
0%
10%
No data
No data
0%

1,428,837
2,942,825
4,835
No data
No data
38,700

48,866
112,122
17,406
139,320

14,268
38,333
92,710
142,165
No data
36,473

0%
0%
10%
20%
No data
0%

133,505
321,957
4,112
No data
No data
26,139

4,566
12,267
14,803
94,100

30,780
45,720
22,723
4,269
No data
Umgeni Water

0%
0%
10%
No data
No data
N/A

288,000
384,000
1,008
No data
No data
N/A

9,850
14,630
3,629
N/A

4
1,109
18,458
42,268
No data
95,144
86,465
No data
No data
173,754
32,572
4,666
171,662

0%
0%
10%
20%
100%
0%

348
9,315
819
4,068
10,846

12
355
2,948
14,646
39,046
-

40%
25%
37%
0%

5,137
2,860
1,090
10,252

18,493
10,298
3,924
36,907

75,001
311,989

0%
0%

701,762
2,620,382

24,000
99,837
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Carbon
emissions
reduction
(tCO2e/a)
No data
2,146
2,141
No data
No data
43,758
24,830
52,570

Financial Saving
(ZAR)

R
R
R

R
R
R
R

No data
1,145,976
1,143,062
No data
No data
23,366,033
13,258,490
28,071,624

13,583 R 61,484,548
10,738 R 5,733,625
No data
No data
No data
No data
13,014 R 6,948,957
19,862 R 90,996,825
31,614 R 16,881,467
48,529 R 25,913,788
- R
15,909 R 8,494,964
11,203 R 50,419,556
4,980 R 2,659,029
No data
No data
No data
No data
39,861 R 21,285,000
1,174

R

5,252,817

4,325 R 2,261,429
No data
No data
No data
No data
26,923 R 14,376,440
1,693

R

7,751,040

1,038
No data
No data
N/A

R

554,266
No data
No data
N/A

26

R

111,415

843
4,190
11,172

R
R
R
R

450,238
2,237,601
5,965,368

5,291
2,946
1,122
10,560

R
R
R
R

2,825,530
1,573,267
599,229
5,638,633

8,675 R 38,311,331
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1. Introduction and Background
1.1 Introduction
The primary objective of the work underlying the report was to produce estimates of energy savings that might
be obtained from EE measures in selected sectors of municipal operations of the SACN member
municipalities, which are:


Buffalo City Municipality



City of Cape Town (CoCT)



City of Johannesburg (CoJ)



City of Tshwane (CoT)



Ekurhuleni Metropolitan Municipality



eThekwini Municipality



Msunduzi Municipality



Mangaung Municipality



Nelson Mandela Metropolitan Municipality

The study estimates the EE potential at municipal owned and operated facilities through estimating savings
that would result from the installation of energy efficiency measures. The selected sectors in this analysis
include: electricity consumption by street and traffic lighting; office buildings; bulk water supply, distribution
networks, wastewater treatment facilities and sewerage networks; as well as fuel consumption for vehicle
fleets.
Estimates of the magnitude of this energy saving potential can help municipal decision makers in identifying
areas that offer the most benefits, both financial and in terms of carbon emissions reduction, in their
operations. The potential energy savings estimated in this study include those savings resulting from the
installation of high efficiency retrofits, conversions and behaviour change. Energy savings resulting from the
major redesign of existing systems were not included in the scope of this work.

1.2. Background
The 2007/2008 electricity crisis in South Africa led to an increase in the importance of EE in the country.
Public sector facilities and operations are recognised by the World Energy Council as having significant
opportunities for EE improvement (GIZ, 2012). Benefits include reducing the energy costs for government and
public sector stakeholders, reduced demand for new generation and investments in energy supply and
transmission and distribution systems. Cities can also provide a leadership role through demonstrating and
disseminating information on EE measures, piloting interventions, promoting confidence in new technologies
and business approaches, as well as stimulating the market through its substantial purchasing power.

Modelling Energy Efficiency Potential in Municipal Operations in the Nine Member Cities of the SACN
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However, given all these benefits, EE remains underutilised in South Africa’s energy portfolio. An energy
efficiency potential study collects vital energy data for the design of policies and programmes aimed at
increasing investment in energy efficiency, including:


Setting achievable energy savings targets.



Determining funding levels for delivering energy efficiency programmes.



Designing programmes to achieve the long-term potential.



Allocating resources to implementation.

1.3. Local policy and strategy context
A lot of foundational research and policy work has been done on EE in South African municipalities. Listed
below are the most relevant documents as they relate to municipal EE.
National Energy Efficiency Strategy – Review (DoE, 2008): This document sets out the efficiency
opportunities and targets for different sectors. It has little direct focus on local government.

National Energy Efficiency Action Plan (Draft Feb, 2013): Undertakes an analysis of the current barriers to
energy efficiency (the national strategy is partially outdated in this regard), and addresses measures for public
building efficiency improvements (it does not cover public lighting, fleet and water works). Included are:


The application of the new South African National Standard (SANS) 10400XA standards for all new
buildings.



Public building upgrades and retrofits.



DORA EEDSM support for municipalities.

It also proposes the following new measures for public buildings:


Energy performance certificates for public buildings.



Green building rating system for public buildings.

Local Government Energy Efficiency and Renewable Energy Strategy (SALGA, 2014): This
comprehensive strategy was developed through a consultative process with municipalities throughout the
country. Strategic Priority Area 2: Municipal ‘own’ Energy Efficiency addresses actions and responsibilities for
efficiency across all internal energy-consuming sectors.

This report provides more detail on the opportunities for energy and financial saving in many of the key areas
within the above mentioned strategy, and aims to support and facilitate the implementation of this strategy.
Consolidation of Lessons Learnt for RE and EE Initiatives within Cities (SACN, 2013): provides useful
summary of the barriers to implementing energy efficiency within municipalities with recommendations on how
to facilitate EE.
Modelling Energy Efficiency Potential in Municipal Operations in the Nine Member Cities of the SACN
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Energy Efficiency Guidelines: Guide for municipal officials in South Africa (National Treasury TAU
2013): This document provides a wealth of information to facilitate implementation of energy efficiency in local
government, including informative case studies on a range of relevant initiatives. It provides particularly useful
sections on financial mechanisms and approaches for EE implementation in local government.

Other useful documents are listed below:

Increasing Investment in Climate Change related projects at the Sub National Level (National Treasury
TAU 2013). Phase 1: Diagnostic Report: Barriers and Challenges to implementing Climate Change Projects.
Phase 2: Towards a Financing Framework for Implementing Climate Change Projects: These documents
provide a detailed analysis of the funding situation and options for climate-related implementation projects,
which includes energy efficiency.

Guide to HVAC and Lighting Efficiency in Commercial Buildings (Carbon Energy Africa, Sustainable
Energy Africa, 2013): provides an overview and detailed technical information on improving HVAC efficiency
and lighting efficiency in office buildings.

Efficient Public Lighting Guide (Sustainable Energy Africa 2012): This provides general guidance and
detailed technical information on the implementation of efficient traffic, street and building lighting for
municipalities.

How to Implement Renewable Energy and Energy Efficiency Options (Sustainable Energy Africa, 2009):
This document provides support for local government on implementing energy efficiency and renewable
energy options.

Topics relevant to energy efficiency include efficient lighting and efficient building

management (Sustainable Energy Africa, 2009).

1.4. Organisation of the report
The Executive Summary of this report provides a high-level summary of the EE potential analysis results,
including an overarching summary of energy consumption across the nine SACN member municipalities, and
a summary of the modelling results. The report has the following main sections:

Part 1 introduces the study and provides background information for the estimation of EE potential and the
geographic scope of the analysis. It also provides a brief description of the approach used in this study
towards developing a baseline and energy savings potential. The section also presents information on the
status, challenges and opportunities in energy data management within the cities.

Part 2 provides a quantitative baseline analysis on energy consumption throughout the following selected
sectors across the nine SACN partner cities: street and traffic lighting; municipal buildings; water supply and
wastewater treatment works; and municipal vehicle fleet. It provides information on the size and payback
Modelling Energy Efficiency Potential in Municipal Operations in the Nine Member Cities of the SACN
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periods associated with upfront investments in energy efficiency improvements in municipal facilities and
operations.

Part 3 explores the different financing opportunities and implementation enablers available to help cities
manage the costs associated with energy efficiency improvements.

Case studies are used throughout the report to highlight best practice examples of energy efficiency
retrofitting work completed or underway in South African municipalities.

1.5. Method towards modelling the energy savings potential
The report is a pioneering effort to pull together available information on energy consumption and potential
efficiency for selected sectors within SACN partner cities. Given the difficulties in accessing reliable data on all
sectors from the nine municipalities, the process will be iterative – as more data becomes available, so the
picture will fully emerge. The Municipal Energy Efficiency Tool that has been developed, as part of this study
will enable cities to take the work further as their data improves.

1.5.1. Energy data situation
The World Energy Council’s 2010 report: Energy Efficiency: A Recipe for Success notes that data on public
sector energy use is limited in many countries: ‘although sectoral energy charts have been drawn up for years
in many countries, the public sector is often not analysed as a separate entity. Consequently, few detailed
breakdowns of public sector energy uses are currently available and are often not comparable due to different
boundaries.’ (WEC, 2010:98 and later, GIZ, 2012).
The quality and availability of data across the nine municipalities has been a limiting factor in this study. Data
collection across the municipalities has been a very challenging exercise, as a number of municipalities did
not respond to numerous requests for data. Municipal officials were sent emails and numerous follow-up
phone calls returned no data. The reliability of obtained data is questionable in several cases as it was based
on rough estimates because of limited metering of energy consumption in most municipalities. Municipalities
that have energy offices, which are actively collecting energy data have better data than municipalities without
such structures.

DoE was approached for current data submitted by municipalities, as part of their business plans, on the
different energy efficiency projects being implemented under the Municipal DORA EEDSM. However, the
research team was advised to contact individual participating municipalities for this information.

Where data is available, there are also challenges in terms of comparability as systems of data collection
differ. For example, in terms of traffic lighting there are significant differences in the manner municipalities
capture and report information on the number of traffic light intersections that they have under their control.
Some municipalities report this according to the number of traffic lights, while others report this information in
Modelling Energy Efficiency Potential in Municipal Operations in the Nine Member Cities of the SACN
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terms of the number of aspects per intersection. A few municipalities report this information in terms of the
number of individual light bulbs across all traffic light intersections in the municipality. These differences in
reporting make it difficult to compare the number of light bulbs or aspects to be retrofitted in a municipality.
Added to this challenge are differences in the number of pedestrian heads/aspects that vary across
intersections. It would therefore be helpful if municipalities align their recording of this information.

Municipalities do not meter and record electricity consumption in all their buildings and facilities. Further,
building registries often do not indicate the building type, or size, so that the exercise of building up a baseline
by establishing consumption averages by building type is not possible.

Street lighting as a sector usually has fairly good data, as electricity consumption for this sector is often
metered, or recorded, separately within municipal electricity accounts. The challenge here is to know the
number of actual lights; also, to know the proportion of a city’s street lighting service that is provided directly
by Eskom.

Municipalities usually have good records of liquid fuel consumption within their vehicle fleet. However, the
breakdown of this amongst different vehicle type is less readily available.

In the absence of an Energy Office, or a recently undertaken State of Energy report, few municipalities collect
this data on a routine basis.

Data presented and the analysis undertaken within this report includes:


Energy consumption per sector



Number and types of public lighting luminaires in municipalities (both street and traffic lights)



Implementation measure costs and savings.

Given time constraints, the data collated was necessarily limited (promises of information from over-busy
officials require extensive follow-up to reap results). It is hoped that this report will stimulate the process of
bringing more information to the fore. Energy data for each SACN municipality is collated in Annex 2,
including information on data sources. Energy data obtained was analysed using the Municipal Energy
Efficiency Tool to determine the energy saving potential that exists across the sectors.

1.5.2. Types of energy savings potential assessed
The report provides an assessment of potential savings that can be realised from technical EE interventions.
Energy efficiency is defined as ‘the use of less energy to provide the same service,’ therefore savings relate to
that portion of energy not used to provide an energy service. In this context, technical potential refers to the
potential that would be captured if all energy efficiency measures were installed in all feasible applications as
modelled. As such, this study focuses on the maximum amount of energy that could be displaced by efficiency
measures, disregarding all non-engineering constraints such as cost-effectiveness and the willingness of endModelling Energy Efficiency Potential in Municipal Operations in the Nine Member Cities of the SACN
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users to adopt the new efficiency measures. It does however give costs and payback for interventions so their
financial feasibility can be assessed. In modelling fuel efficiency in vehicles, some assessment of the impact
of behaviour is included.
Model Overview
This study used Sustainable Energy Africa’s Municipal Energy Efficiency Tool to quantify technical potential
for energy efficiency in SACN member cities. This user-friendly Ms-Excel based tool calculates energy
savings within municipal facilities and operations. The tool makes use of current internal energy use data for
relevant sectors within a municipality’s operations, these include: public buildings (small and large buildings),
street and traffic lighting, municipal vehicle fleet, bulk water supply and wastewater treatment. The tool has in
place a set of key assumptions around the energy efficiency savings achievable from a range of interventions.
Users of the tool can view, but not change, these assumptions. Energy efficiency potential calculations are
calculated using the product of a measure’s savings per unit, and the total energy consumption in that sector.
The EE programme design recognised by the tool is that of early retirement (retrofit) of existing technologies
before the equipment fails (replacement on burnout).
The Tool is accessed through a user interface, as illustrated in Figure 4. The model makes use of the
following sections:


Inputs – user inputs are indicated by orange coloured cells, which can be found in each sectoral tab.



Assumptions – fixed inputs that cannot be changed by the user of the Tool, but can be viewed.



Outputs – the user interface contains a set of output graphs and reports of the potential impact of EE
interventions under the summary sheet (main interface).

Figure 4: Municipal Energy Efficiency Tool user interface
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A Municipal Tool to Calculate Energy Efficiency Potential
(NOTE: see subsequent worksheets for detailed assumptions and calculations, and other user inputs required)

*Only fill-in coloured cells on this and subsequent sheets

Basic parameters and conversion factors

Municipal consumption per year
Internal Liquid Fuel Consumption

Litres/yr

Diesel Consumption per year

9,196,329

Petrol Consumption per year

4,465,116

MWh

Internal Electricity consumption

MWh/yr
192,243
71,839
148,645
6,231
418,957
136,688

Total energy consumption (MWh)

%
94,520

Total fuel energy (MWh)

Buildings
Wastewater & Bulk water supply
Street lighting
Traffic lighting
Total electricity consumption
Total liquid fuel consumption (MWh)

June 2014

1 litre petrol

9.444 kWh

1 litre diesel

10.278 kWh

CO2 emissions (petrol)

0.0023 ton/litre

CO2 emissions (diesel)

0.0027 ton/litre

CO2 emissions (electricity)
Electricity price(R/kWh)

R 0.55

42,169

31%

Diesel price (R/litre)

R 11.53

136,688

100%

Petrol (R/litre)

R 11.54

%
46%
17%
35%
1%
100%

Breakdown of internal electricity consumption
Traffic
(MWh/yr)
lighting
2%

Street lighting
35%

555,646

Energy saving
potential

Energy saving
estimate (MWh/yr)

Financial savings
(R/yr)

30%
16%
12%
30%
16%
12%

36,334
19,378
14,534
15,572
8,305
6,229
100,351

6.5%
15.0%

Street lights (35% of total elec use)
MV to HPS retrofits
MV to CFL retrofits
MV to LED retrofits
HPS to LED retrofits
Sub Total
Traffic lights (1% of total elec use)

Wastewater& bulk water supply (17% of total elec use)
Efficient motors
Variable Speed Drives (VSDs)
Sub Total

CO2 avoided
Payback (yrs)

(tCO2e/yr)

R 19,983,699
R 10,657,973
R 7,993,479
R 8,564,442
R 4,567,703
R 3,425,777
R 55,193,072

3.3
N/A
0.0
3.3
N/A
0.0

37,424
19,959
14,970
16,039
8,554
6,416
103,362

761
1,848
2,608

R 418,360
R 1,016,260
R 1,434,620

N/A
N/A

783
1,903
2,687

38%
54%
78%
40%

43,636
0
0
13,109
56,745

R 23,999,709
R0
R0
R 7,210,212
R 31,209,921

4
20
8
43

44,945
0
0
13,503
58,448

89%

2,840

R 1,561,890

6

2,757

Total elec MWh
Vehicle fleet
Improved maintenance etc practices
Fleet dieselisation
Sub Total

Buildings
46%

Wastewater
& Bulk water
supply
17%

Summary of potential impact of EE interventions

Buildings (46% of total elec use)
LARGE BUILDING: Lighting efficiency
LARGE BUILDING HVAC efficiency
LARGE BUILDING Behavioural
SMALL BUILDING: Lighting efficiency
SMALL BUILDING HVAC efficiency
SMALL BUILDING Behavioural
Sub Total

1.03 ton/MWh

69%

31%
17%

162,545
Litres
3,868,042
368,372
4,236,414

Total

R 44,611,166
R 4,269,656
R 48,880,821

9,938
102
10,040

R 138,280,324

177,293

Information sources:
The tool draws on the report: Modelling Energy Efficiency Potential in Municipal Operations in the Nine Member Cities of the SACN, 2014.
For more information contact:
South African Cities Network: sandiswa@sacities.net
Sustainable Energy Africa NPC: melusile@sustainable.org.za

More information on how to use the Tool is provided in Annex 1 of this report.
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2. Efficiency Potential - Sectoral Analysis
2.1 Baseline energy consumption in municipal facilities and operations
Municipalities are significant energy end users in their buildings and facilities. Municipalities usually account
for 1% to 2% of total energy consumption, depending on the size of the municipality. The major energy loads
in a municipality are typically the water pumping systems, wastewater treatment and handling, street and
traffic lighting. Municipal buildings also contribute to the high municipal energy use.

In municipalities with full data sets the indication is that electricity consumption is split as shown in Figure 4
presenting data for the CoCT and eThekwini Metropolitan Municipality for 2013 and 2010, respectively.
Figure 5: Internal energy proportional sector consumption comparisons between Cape Town and eThekwini

City of Cape Town

eThekwini Metropolitan Municipality

Total energy consumption by sector (GJ/a)

Total energy consumption by sector (GJ/a)
Street lighting

Street lighting

7%

13%

2%

14%

8%

Traffic lighting
Buildings & Facilities

Traffic lighting

27%

17%

Buildings & Facilities

Bulk Water Supply

Bulk Water Supply

4%

14%
34%

16%

Wastewater Treatment
Diesel

1%
Wastewater Treatment

9%
34%

Petrol

Diesel
Petrol

However, there tends to be a variation in the proportion of energy consumption across sectors and across
municipalities due to a number of factors. Some municipalities subcontract a portion of their service delivery,
for example, in the CoJ, bulk water supply is managed by Joburg Water. Often it is more difficult to obtain data
from private entities; thus, the CoJ may appear to have lower electricity consumption figures than another city
where consumption data is not recorded internally. In some municipalities bulk water or wastewater has to be
pumped over long distances from the water source, or to the sewage treatment plants, and over varying
gradients. Street lighting is also to varying degrees divided between the municipality and Eskom. These
factors all lead to differences in total electricity consumption and render city comparisons meaningless, and
generalised proportions cannot be developed.

Table 3 presents annual energy consumption data across different sectors in the member SACN cities.
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1

Table 3: Energy consumption in all sectors per year

Municipality

Electricity Consumption (kWh)

Vehicle
Fleet
(Petrol)

Vehicle
Fleet
(Diesel)

Litres

Litres

Data Year

Buildings &
Facilities

Bulk Water
Supply

Wastewater
Treatment

Street
Lighting

Traffic
lighting

Buffalo City

No data

No data

6,030,878

5,362,924

468,315

No data

No data

2008

Cape Town

269,078,304

128,996,808

108,395,360

98,648,244

11,879,700

6,030,878

10,628,177

2013

Ekurhuleni

65,293,581

428,418

58,764,958

No data

No data

10,709,064

13,944,707

2011

eThekwini

192,243,372

48,765,261

23,073,750

148,644,505

6,230,607

4,465,116

9,196,329

2010

Johannesbur
g

28,704,000

No data

363,444

6,351,730

No data

417,204

1,006,116

2008

Mangaung

25,752,778

10,131,388

1,200,000

900,000

2004

Msunduzi

6,311,888

Umgeni
Water

Umgeni
Water

1,185,851

No data

1,088

29,108

2013

Nelson
Mandela Bay

5,127,233

No data

No data

No data

2013

26,428,909

24,018,182

11,741,169

No data

No data

9,047,661

No data

2,193,005

8,188,693

2013

Tshwane

48,265,000

39,490,278

Challenges were experienced in obtaining current data. However, experience working with municipal energy
consumption data has shown that significant variations over years in reported figures relates mainly to the
quality of available data rather than to substantial changes in actual energy consumption. Therefore, the
relatively ‘older’ and varying years of the data drawn on in this study is still deemed to provide a reasonable
picture of energy efficiency savings potential and in the absence of more current values such data has been
used.

2.2. Energy efficiency potential in street and traffic lighting
Street and traffic lighting usually account for between 15% and 30% of the total energy consumption within a
municipality’s operations and it is one of the easiest EE intervention areas. Most of the common technical
measures applied to address EE in street lighting can generate between 38% to 54% energy savings per
measure and these have very short payback periods. Traffic lighting interventions can generate 70 to 80%

1

Information on current energy consumption was obtained from a number of municipalities, although data gaps remained in most half of the cases. In
these cases where no recent data was provided the modelling team relied on past reports on energy consumption across the different sectors of the nine
partner municipalities such as old State of Energy reports and State of Energy in South African Cities reports.
Modelling Energy Efficiency Potential in Municipal Operations in the Nine Member Cities of the SACN
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energy savings per measure and have a 1 to 2 year payback. Additional benefits of energy efficient street and
traffic lighting include a reduction in maintenance costs and phasing out environmentally harmful lighting
technologies. Good street lighting is essential for keeping pedestrians, drivers, and other roadway users safe,
while promoting night time mobility.
However, many street lighting facilities in municipalities are outdated and therefore highly inefficient. Old
lighting technology also has higher maintenance requirements. In municipalities with outdated lighting
systems, street lighting can count for a large proportion of a municipality’s electricity consumption. Significant
potential exists to improve lighting quality, reduce energy use and costs, and contribute to the reduction of
climate change causing greenhouse gas emissions through energy efficient retrofits of both street and traffic
lighting.
Financial savings realisable from efficient street lighting are based on the technology reduction in energy use
and maintenance costs relative to the old lighting fittings. From a lifecycle perspective, the majority of costs
related to conventional street lighting stems not from the capital cost (15%, of total cost) itself, but from postinstallation costs i.e. energy and maintenance costs (85%).
Municipalities have a legal obligation regarding road safety and must ensure that their lighting systems comply
with various technical norms and standards (e.g. SANS 10098-1).

2.2.1. Street lighting
There are various street lighting technologies or luminaires used across municipalities. These technologies
include mercury vapour (MV), metal halide (MH), high-pressure sodium (HPS), compact fluorescent lamps
(CFLs) and the new technologies such as light emitting diodes (LED) and induction lighting.
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Street lighting technologies
MV lamps are said to have been introduced in 1948 and were deemed a major improvement over the
incandescent light bulbs. These lamps are coated with a special material made of phosphors inside the bulb
to correct the lack of orange/red light. The ultraviolet (UV) light excites the phosphor, producing a more
white light. Metal halides are a newer and more efficient than MV lighting technology; however these are
less efficient than HPS lamps. MH luminaires operate at high temperatures and pressures, emit UV light
and need special fixtures to minimise risk of injury or accidental fire when the lamp bursts at the end of its
useful life. HPS lamps have a high efficiency when compared to MV and MH lamps on a lumen/watt scale.
Their main drawback is that they produce a narrow spectrum of yellow lighting.
CFL luminaires have improved over time although their use in street lighting is rare in South African
municipalities. CFL lamps have limited lumen output, high heat build-up in the self-contained ballast. New
lighting technologies, such as LED or induction lights emit a white light that provides high levels of scotopic
lumens allowing street lights with lower wattages and lower photopic lumens to replace existing street lights.
Induction lighting is relatively new in the market and these luminaires make use of radio frequency or
microwaves to create induced electrical fields, which in turn excite gases to produce light. Induction lights
work at peak efficiency with minimal warm-up time, much like LED technology. LEDs are rapidly developing
in light output, colour rendering efficiency and reliability (Grah Lighting, 2014). Table 4 provides a summary
of comparisons of the different lighting technologies.
Table 4: Comparisons of the different lighting technologies
Light
Technology

Colour of
light

Lifetime (hours)

Lumens
per Watt

CRI

Overview, pros and cons

Mercury Vapour

Bluish-white

12,000 – 24,000

13 – 48

15 – 55

Very inefficient, contains mercury, ultraviolet
radiation, inexpensive, medium length life

Metal Halide

White

10,000 – 20,000

60 – 100

70 –
105

Good colour rendering and lumen maintenance,
high cost, low life hours, high maintenance, UV
radiation, contains mercury and lead, risk of
bursting at the end of life.

High
Pressure
Sodium

Golden
yellow

12,000 – 24,000

45 – 130

25

Medium length life, good lumen maintenance,
more energy efficient than MV & MH counterparts,
low CRI with yellow light, contains mercury and
lead

Compact
fluorescent
lamps

Soft white

12,000 – 20,000

50 – 80

85

High efficiency, colour rendering excellent, limited
lumen output, high heat build-up in self-contained
ballast, low life/burnout due to frequent cycling
(on/off) of lamp

Induction

White

60,000 – 70, 000

70 – 90

80

Rapid start-up, long life, good colour rendering,
energy efficient, higher initial cost, contains
mercury

Light
diodes

White

50,000 – 70,000

70 – 150

85 –
100

Relatively higher initial cost, high energy efficiency
and low maintenance/long life, free of harmful
substances, low rates of lumen depreciation

emitting
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Baseline and retrofitted street lights to date
Table 5 summarises the reported distribution of different lighting technology types across the nine cities.
Table 5: Current luminaire types in use per city

Current Luminaire Types in use in the Municipalities
Mercury Vapour
Municipality

400W 250W 150W 125W

Buffalo City

1,625

Cape Town

3,547 21,552

High Pressure Sodium Vapour
113W

80W

103,500

400W 250W 150W 125W
3,250

3,843

57,663

400 19,145

126,010

8,147 25,767 19,060

100W

Metal Halide

70W

1,625

50W

250W 150W

70W

Compact Fluorescent Lamp

LED

250W 150W 120W 100W 57W

117W

20,000
4,377 99,858

30

Ekurhuleni
Ethekwini

8,147 27,167 19,525

Johannesburg
Mangaung

1,400

1,410

13,892

2,801

Msunduzi

1,048

1,568

404

592

1,943

Nelson Mandela Bay
Tshwane

465

22,000

2,000
300 25,000 7,000

60,000

50 7,100

350 25,477

30,338
2

Data Source: SEA, 2014 based on municipal responses and online searches .

Table 5 shows that the CoCT use energy efficient luminaires, the HPS, now outnumber the old inefficient MV
luminaires. Nelson Mandela Bay municipality is the only municipality that reported replacing MV luminaires
with CFL.

2

Full street lighting data was obtained for Buffalo City, Cape Town, eThekwini, Nelson Mandela Bay and Tshwane. The number of luminaires
reported here for Msunduzi Municipality represents the known energy efficient light retrofits. It was not possible to get information on the total number
of installed luminaires in the municipality. Electricity department officials indicated they did not know the total number of street lights under their
management but were only able to provide information on the retrofitted street lights. For Mangaung Municipality, it was also not possible to ascertain
the total number of currently installed luminaires across the municipality. The modelling team had to rely on outdated data reported under the EEDSM
programme in 2012. Also, for Ekurhuleni Municipality no information on street lighting was provided to the research team. City Power did not furnish
the research team with information on the total number of street lights in the City of Johannesburg. Information on the 22,000 energy efficient HPS
luminaires was obtained from the company’s business plan of 2011.
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Figure 6: Breakdown of existing street lighting luminaires

Breakdown of Street Lighting Luminaires (%)
Light Emitting
Diode (LED),
0.08%

Compact
Fluorescent
Lamps, 5%

Metal Halide
(MH), 0.50%

High Pressure
Sodium, 33%

Mercury
Vapour (MV),
62%

Inefficient MV luminaires make up 62% of the total number of installed luminaires across the nine cities. The
potential impact for energy savings in street lighting in South African municipalities is substantial. However,
EE retrofits taking place in some of the municipalities have resulted in a rapid increase in the number of
efficient luminaires installed such as the HPS luminaires. This can be attributed to the success of the National
Treasury’s DORA Municipal EEDSM programme being managed by the Department of Energy. Msunduzi is
the only municipality that indicated current retrofits of its 150W HPS luminaires with 117W LED luminaires.
Nelson Mandela Municipality is reported to have retrofitted 25,000 125W MV with 57W CFLs in its minor
roads. However, the municipality is yet to retrofit the mercury vapour luminaires on its major roads.
The potential impact for energy savings in street lighting in South African municipalities is substantial. Some
retrofitting of street lighting has occurred within the nine municipalities, although only a limited number of
these retrofitted lights have comprehensive M&V data linked to them. Table 6 presents an outline of available
information on street lighting retrofits underway mainly funded through the Municipal DORA EEDSM
programme.
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Table 6: Summary of street lighting retrofits in the SACN municipalities funded through the DORA EEDSM programme
Municipality

Project scale

Buffalo City

Replacement of over 20 000 125W MV street light luminaires with 50W HPS luminaires and 3
250 400W MV with 250W HPS luminaires between 2009 and 2012.

Cape Town

Retrofitting of over 99 000 125W MV luminaires with 70W HPS luminaires, 19 145 250W MV to
150W HPS and over 4 000 250W MV to 100W HPS since 2009/10 to present.

City of

22 000 70W HPS have been installed and no data was availed on the total number of induction

Johannesburg

lighting luminaires currently installed

City of Tshwane

Retrofitting of 30 338 125W MV luminaires with 70W HPS luminaires between 2010 and 2012.

Ekurhuleni

No data on the number of luminaires retrofitted.

eThekwini

Retrofitting of 25 767 400W MV luminaires with 125W HPS luminaires, 19 060 250W MV with
150W HPS luminaires.

Mangaung

Street lighting retrofit of 2 801 400W MV luminaires with 250W HPS luminaires and the
replacement of 1048 125W MV with 70W HPS. Also the replacement of 1 568 400W MV
luminaires with 250W MH luminaires between 2010 and 2011.

Msunduzi

Installation of a total of 1 943 70W HPS luminaires in the place of 80W and 90W MV luminaires
between 2011 and 2012. Replacement of 404 150W HPS and 188 250W HPS with 592 117W
LED luminaires. Planned retrofit of 1 028 150W HPS with 117W LED luminaires.

Nelson Mandela

25 000 street lights in minor roads retrofitted from 125W MV to 57W CFL. MV luminaires on

Bay

major roads have not been retrofitted to date.

EE opportunities and assessment methodology
To calculate the energy savings potential in street lighting in the nine municipalities the following assumptions
were made:


3

It was assumed that all lighting types had the same hours of operation - 4,125 hours per year or 11.3
hours per day, and the power drawn is assumed to be constant



Lighting levels for the different road types i.e. both major and minor roads are in accordance with
national standard SANS 10098-1 requirements (see the “Efficient Public Lighting Guide” for more
information (SEA, 2012).

This modelling exercise didn’t analyse other variables, which might impact energy savings such as road
configurations, pole configurations, fixture type, light levels and luminaire light uniformity ratio.

In the EEDSM Programme, 2009 – 2012, most municipalities had indicated that their lights are on for approximately 11.3 hours per day
Modelling Energy Efficiency Potential in Municipal Operations in the Nine Member Cities of the SACN
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Case Study 1: Buffalo City Municipality saves
energy on street lighting
The Buffalo City Municipality has participated in the
Department of Energy Municipal EEDSM programme
since its inception in 2009/2010. The EEDSM

Programme

2009-

2010-

2011-

Component

2010

2011

2012

Street Lighting

R5m

R4m

R4m

Total Allocation

R5m

R4m

R4m

Total

R13m

programme is a government initiative to provide
subsidies to selected South African municipalities to reduce the electricity demand as a measure to minimise supply
interruptions through the installation of energy efficient lighting technologies. These subsidies are disbursed by National
Treasury through DORA as a grant fund to municipalities. The Department of Energy is responsible for managing the
programme. The implementation of the EEDSM programme in Buffalo City is being managed by the city’s Electricity
Department.

Old Technology: 125W MV light

50Watt

New Technology: 50W HPS

HPS lamps were chosen to replace the 125W MV lamps as they are a tried and tested energy efficient

technology, while many of the newer technologies have not been proven. They are also cost effective and enable the
maximum number of street lights to be retrofitted. DoE’s budget allocation to Buffalo City Municipality between the periods
from 2009/2010 to 2011/2012 is detailed below (NB. Details on current funding to the municipality and targeted
interventions were not made available to the researchers). The table also indicates the money allocated for each energy
efficiency intervention over the past three years of the EEDSM funding cycles.
Internal supply chain issues were the greatest stumbling block to overcome in the implementation of the programme.
These were solved through the use of existing annual contracts and local workers (for more information see section
2.5.3). The most significant benefit of the programme is that it reduces the municipality’s energy consumption. In addition,
it lowers the municipality’s emission of greenhouse gases and provides work for the local community.
Source: Information from Buffalo City, Electricity Department, 2012

Results of the modelled energy efficiency potential in street lighting
In estimating the potential energy savings that can be realised from street lighting retrofits, the team made use
of the common retrofit choices made by municipalities participating in the DoE’s EEDSM programme. Average
efficiencies resulting from the preferred retrofits are indicated in Table 7:
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Table 7: Average savings for preferred retrofits
Luminaire Retrofits

Old Luminaire

New Luminaire

(W)

(W)

Average Savings
(%)

MV – to - HPS

400

250

38%

MV – to - CFL

125

57

54%

MV - to - LED

400

117

71%

HPS – to- LED

150

117

22%

Retrofitting MV luminaires with LEDs results in the highest energy savings (71%). However most of the
municipalities have been retrofitting with HPS luminaires because LEDs are still regarded with some caution
due to lighting characteristic, untested lifespan and costs. Nelson Mandela Bay is the only one that has been
retrofitting with CFL luminaires, which offer a considerable energy saving than HPS luminaires. However, the
City of Cape Town had tested use of CFLs in its street lights and found these had problems with the moist air
conditions prevailing in the city. It would be interesting to look at the reasons given for the decision by
Msunduzi Municipality to retrofit its more energy efficient HPS luminaires, i.e. more efficient than MVs, with
LED lamps which only offer an average saving of 22%. It was not possible to obtain the total number of the
different luminaires currently installed in the municipality.

Street lighting retrofitting can include a simple change of luminaires but at times may involve a change of
poles. Because of this, we have not factored capital costs into the cost savings calculations reflected in Table
8, as they are too diverse and variable. Annex 3 provides an indicative sense of the relative costs associated
with the retrofits. These figures however do not take into account different lamp styles or the labour costs
involved in the implementation.
Table 8: Potential energy savings from street lighting retrofits

Street lights

Baseline Energy Consumption by Existing Luminaires & Proposed Retrofits
Potential Energy Savings
Total current Old lighting Efficient light Replacement Existing Proportion Proportion
Total
Potential
Financial
electricity
technology consumption
type
retrofit
of energy
of energy
remaining
carbon
saving
consumption wattage per
per fitting
penetration from new
from old
saving
savings
p.a.
fitting
(typical)
lights
lights
potential for from new
(typical)
full retrofit luminaires

Units:
MWh/yr
Watts
Watts
Ethekwini
148,644.50
400
Cape Town
98,648.24
125
Buffalo City
5,362.92
125
Johannesburg
6,351.73
125
Ekurhuleni
No data
No data
No data
Mangaung
39,490.28 No data
No data
Msunduzi
No data
150
Nelson Mandela Bay
11,741.17
250
Tshwane
9,047.66
113

%
250
70
70
70

MV-HPS
MV-HPS
MV-HPS
MV-HPS
No data
No data
117 HPS-LED
120 MV-CFL
70 MV-HPS

23%
59%
19%
No data
No data
No data
No data

15%
44%
12%
No data
No data
No data
No data

20%
25%

No data
No data
No data
No data
11%
17%

MWh/yr
47,115.98
24,106.35
2,083.59
No data
No data
No data
No data
89%
5,434.23
83%
2,860.49
85%
56%
88%

tCO2e/yr
48,529
24,830
2,146
No data
No data
No data
No data
5,597
2,946

R/yr
R 25,913,788
R 13,258,490
R 1,145,976
No data
No data
No data
No data
R 2,988,826
R 1,573,267

The CoCT has the highest penetration of energy efficient street lighting luminaires among the nine
municipalities. However, energy and financial saving opportunities still exist. The above cost savings are only
for savings realisable from changing of lighting technologies and do not include substantial savings related to
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maintenance costs. Also, not included in the calculations in Table 8 are possible savings that may result from
retrofitting high mast lighting e.g. 1 000W and 2 000W MV luminaires.

It should be noted that a further 10% of electricity savings can be realised from using voltage reduction
devices. Voltage reduction devices are important in that they provide a safe and constant reduced voltage to
the lamps with no interfering harmonics in the power system. With a reduction in voltage, there is a
corresponding reduction in power consumption. According to Energy Controls Ltd (2011), voltage reduction
devices ensure that the lamps are not damaged by the system and can operate to their full potential.
However, according to BEKA (2008) voltage reduction devices have an impact of reducing lighting levels to as
much as 35%. Therefore, it is further advised that these devices be applied in Class B road lighting
installations, which would have been initially overdesigned by 50%. These will still operate within the
parameters of the SANS Standard (SANS 10098).

2.2.2. Traffic lighting
LED lighting has become the standard efficient retrofit technology for traffic lights. Where incandescent and
halogen light bulbs require replacement every four months, LED traffic light fittings last 5 to 8 years,
substantially reducing maintenance costs. Operating costs are also massively reduced due to the same level
of lumination available with LED lighting, at a much lower wattage. The LED technology is easy to retrofit as it
fits the existing aspects (SEA 2012:4). A summary of traffic lighting retrofits to date across the nine
municipalities are presented in Table 9.
Table 9: Status of traffic light retrofits
Municipality

Old Technology

New Technology

Penetration

Buffalo City

75W Incandescent bulbs

8W LED lamps

100%

Cape Town

75W Incandescent bulbs

8W LED lamps

100 %

City of Johannesburg

No data

No data

City of Tshwane

75W Incandescent bulbs

LED lamps

Ekurhuleni

No data

No data

eThekwini

75W Incandescent bulbs

10 W LED lamps

Mangaung

No data

No data

Msunduzi

75W Incandescent bulbs

8W LED lamps

54%

Nelson Mandela Bay

75W Incandescent bulbs

10W LED lamps

100%

rate (%)

No data
37%
No data
100%
No data

A few cities, including the Buffalo City, CoCT, eThekwini and Nelson Mandela Bay, have achieved 100%
penetration of energy efficient traffic lighting.
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Results of the modelled energy efficiency potential in traffic lighting
Table 10: Potential energy, carbon and financial savings from LED traffic lighting retrofits
Traffic lights

Total current
Old
LED
Existing Proportion Proportion
Total
Carbon
Financial
consumption consumption consumpti
retrofit
of energy of energy
remaining
savings
saving
p.a.
per fitting
on per
penetration from LED from old
saving
from LED
fitting
lights
lights
potential for
lights
full retrofit
Units: MWh/yr
Watts
Watts
%
MWh/yr
tCO2e/yr R/yr

Buffalo City

468

75

8

100%

100%

0%

-

-

R

-

Cape Town

11,880

75

8

100%

100%

0%

-

-

R

-

75

8 No data

Ekurhuleni
Ethekwini

No data
6,231

75

10

-

100%

100%

No data
0%

No data
-

-

No data
R

-

Johannesburg

No data

75

8 No data

-

-

No data

No data

No data

Mangaung

No data

75

8 No data

-

-

No data

No data

No data

Msunduzi

No data

75

8 No data

-

-

No data

No data

No data

Nelson Mandela Bay

No data

75

8

100%

100%

0%

-

75

8

37%

6%

94%

1,090

Tshwane

1,296

-

R

-

1,122 R

599,229

Municipalities that have not achieved a 100% retrofit, of their existing inefficient traffic lights, with LED
luminaires stand to benefit from expanding their current programmes to replace all inefficient lamps on their
traffic lights. CoT stands to save 1,090 MWh/year from increasing the penetration rate of LED traffic lighting
and in the process reduce the city’s carbon footprint by 1,122 tCO2e per year. At the same time the city will
reduce its electricity bill by R599,229. It was not possible to determine the savings that could be realised from
other municipality’s traffic lighting retrofits, as the electricity consumption figure by traffic lighting in the
municipality had not been provided.

Case Study 2: Energy-efficient lighting: A case study in traffic lighting
(eThekwini Metropolitan Municipality)
Through the Municipal DORA EEDSM fund eThekwini has managed to implement
a number of energy efficiency projects focusing on traffic lighting, street lighting
and its municipal buildings. During the 2009/2010 financial year, the municipality
focused almost exclusively on traffic light replacements. In the 2010/2011 financial
year, the municipality focused on both traffic lighting and building lighting
interventions. Installation of energy efficient traffic lights was implemented by the
eThekwini Transport Authority in collaboration with the Energy Office. There are
759 traffic light intersections across the municipality. Through the programme,
eThekwini Transport Authority has to date replaced all 75W incandescent traffic
lights with 15 – 20W LED lights. A total of R7,200.000 and R18,200.000 was spent
on traffic lighting retrofits in 2009/2010 and 201020/11 financial years, respectively. The main difficulty experienced in
monitoring the programme is the limited availability of accurate energy consumption data. Street lights and traffic lights
are not individually recorded.
Source: Project Summary Document: eThekwini Energy Efficiency Demand Side Management Programme eThekwini
Municipality, 2011
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2.3 Energy efficiency potential in municipal buildings
Baseline energy consumption and retrofitted buildings to date
Municipalities have an extensive portfolio of buildings and these buildings typically consume more than 30%
of a municipality’s total energy consumption. Through the implementation of energy efficiency measures
targeting the HVAC component and lighting, savings of over 30% of building energy consumption can be
realised.

Case Study 3: Facilities management in a changing world: Setting-up a building’s inventory for improved energy
management (City of Cape Town)
The City of Cape Town embarked on a smart meter installation process to measure and verify electricity consumption in
city operations and identify buildings for energy efficiency retrofits. A comprehensive study was conducted in 2009 to
identify and list the large administrative buildings and their consumption data. The City of Cape Town has installed
Advanced Metering Infrastructure (AMI) in 117 of its administrative buildings. The installations started in 2012 with the
first 55 meters installed through Energy and Environment Partnership (EEP), using DANIDA funding. Another 200
meters will be installed in collaboration with the electricity services department, with 104-meter installations planned for
the 2013/2014 financial year. Funding for these meters is accessed through the Department of Energy’s EEDSM
funding. Meters are being installed systematically with the idea that eventually all City operations will be monitored.
Energy efficiency retrofits have taken place in 18 buildings to date, with another 12 buildings undergoing retrofitting
currently. The four main interventions implemented included efficient lighting; HVAC thermostat control, power factor
correction and/or retrofit with efficient systems; behaviour change workshops for staff; and Building Manager energy
management training.

Prior to smart meter installation, electricity consumption data collection was a tedious process. Data was accessed on
the city’s SAP (Systems, Applications and Products) system, but upon extraction, it was found that there were some
months where no consumption was recorded. Data also had to be filtered to skip ‘check meter’ and ‘clock over’ readings.
Since the installation of smart metering, extraction of electricity consumption data has become relatively simple. City
staff are able to log on to a web portal with a username, password and meter number to extract data into Excel. Data on
kW demand is collected on a half-hourly basis. Building load profiles are also available for specific buildings in order to
monitor energy consumption. A data mastersheet is updated every month.
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Source: Nazley Towfie, City of Cape Town, Environmental Resources Management Unit, 2014

Municipal building stock consists of municipal offices, amenities (parks, camp sites, ablution blocks, swimming
pools, etc.) community facilities (community halls, schools, crèches, post offices, libraries, colleges, etc.) and
services (fire stations, electricity sub-stations, water towers, water pump stations, surf-life saving club houses,
etc.). The larger cities and towns also have substantial social housing stock, although numbers can be
variable.
2

While resource consumption in building efficiency rating systems is usually measured per m floor area, this
level of detail would be far beyond the existing data system capacity. Annex 4 proposes a simplified structure
for capturing data on the different buildings in a municipality. However, because of the current variations in
municipal building stock registries, such reporting consistency will not be in place in the short-term.
Information on the building stock in the nine cities is presented in Table 11. Some municipalities were not able
to report on the number of buildings they have or provide a clear indication of what the buildings are used for.

Table 11: Number of recorded municipal buildings, floor area and electricity consumption
Municipality

No. of Buildings

Electricity Use in Public Buildings

Buffalo City

276

Cape Town

96 offices & 91 clinics

Ekurhuleni

No data

65,293,581

eThekwini

105 offices, 71 libraries, 75 clinics,

192,243,372

Johannesburg

12 large administrative buildings (91,022m2) & 450

28,704,000

(kWh/a)
No data
269,078,304

Community Development Buildings
Mangaung

No data

25,752,778

Msunduzi

90 offices

6,311,888

Nelson Mandela Bay

No data

5,127,233

Tshwane

318

48,265,000
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As cities begin to meter and record building energy consumption within their operations, the recorded
electricity consumption increases.

New buildings and major renovations
Retrofitting of old buildings is being done in a number of municipalities; at the same time municipalities are
continuously busy with new building development. Energy efficiency legislation has been developed for both
new buildings and renovations. SANS 10400-XA and SANS 204 Regulations is an attempt by government to
regulate energy use and encourage energy efficiency in buildings. All new buildings will have to comply with
the performance parameters. In addition to the application of the above standards, national government
intends to develop a rating system for new government buildings, as mentioned in the National Energy
Efficiency Action Plan (DoE, 2013).
Energy efficiency opportunities and assessment methodology in the buildings sector
In the analysis of EE potential in the municipal buildings sector, the report has drawn on efficiency
achievements of municipal building retrofits undertaken, which have been monitored and verified. These
achievements have been applied to a broad categorisation of building stock in the SACN nine member
municipalities. The detail of this efficiency achievement analysis can be found within the GIZ v-NAMA baseline
report of Public Building Energy Efficiency in South Africa, complied by SEA (2013).

Simply, the process:

a. Draws on the results of retrofit activities to date.
b. Categorises the available information from the nine SACN study cities on building stock into small and
large buildings; and typical end use electricity consumption in such building types.
c.

Provides an estimation of savings potential through typical interventions.

Electricity use by building type
Electricity usage varies per building type, size and purposes of the building. Figure 6 indicates the spread of
electricity consumption among the different building types within eThekwini Municipality.
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Figure 7: Breakdown of annual electricity consumption by building type in eThekwini

Breakdown of annual electricity consumption by
building type in Ethekwini
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Offices
Services

33%

Residential
9%

Other

Municipalities with a big residential component such as hostels and communal housing this sector consume
energy significantly. Most of the energy consumption is from water heating and cooking. Therefore EE
interventions in this instance can be targeted at these end users. For example, eThekwini Municipality, as part
of its EEDSM, embarked on a solar water heating (SWH) rollout programme targeting its hostels. Within
eThekwini, offices form the next major electricity consuming building type.

It is important to develop an understanding of the end use application of electricity within the different building
types in order to be able to assess the savings potential. Figure 7 presents an indicative breakdown of enduse electricity consumption across a range of municipal building use types in eThekwini. The in-house data
capturing system of eThekwini Municipality was used to capture energy consumption in a number of its
buildings, grouped according to building use-type. Air-conditioning in the health department’s buildings
(clinics, etc.), in municipal offices, libraries and metro police station buildings is a significant energy end use
area. Lighting is the second most significant end-use area, as well as motors for water works and other
functions.
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Figure 8: Electricity use by end-use in eThekwini Municipality's buildings and facilities, 2010

Generally, in fully air-conditioned municipal office buildings, the HVAC component ranges from 30% to 60% of
the building’s overall energy use. Lighting usually makes up between 20% and 30%. HVAC and lighting
technologies interrelate: reducing lighting energy usage impacts directly on the HVAC system because of the
heat generated by lights. Energy efficient lighting plus HVAC system improvements could halve the HVAC
consumption (Carbon Energy Africa & SEA, 2013). Lighting efficiency can achieve at least 40% energy
savings in most buildings. Together, interventions targeting these could result in total building energy savings
of around 30% of a typical office block.
According to Carbon Energy Africa & SEA (2013), research has shown that a great deal of energy savings
arise from appropriate management and behaviour, rather than a technical ‘fix’. Simple tasks like switching off
building lights can significantly reduce the load on the HVAC system. Maintenance of systems has been a
neglected aspect in all air-conditioning systems as there is only recently a growing awareness of good
maintenance on performance. Clean filters and clean heat exchanger surfaces have a significant impact, not
only on performance, but also on energy saving.
Retrofitted municipal buildings to date
A number of buildings have been retrofitted in the nine member municipalities although a limited number of
these buildings have comprehensive M&V data linked to them. Annex 5 provides a summary of known
retrofits. The majority of the retrofitted municipal buildings are typical multi-storey municipal offices, and single
storey multi-building sites. Table 12 provides a summary on the EE interventions implemented in the different
buildings.
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Table 12: Summary of interventions undertaken in SACN partner cities
Municipality

Project Intervention Type

Technological intervention

Cape Town

Building lighting retrofit

i.

Replacing 5 963 36W (T8) with 28W (T5) luminaires

HVAC retrofit

ii.

Intelligent thermostat control

iii.

Operating hours optimisation

iv.

Night purging

Solar water heating (SWH)

v.

Adding SWHs to the existing geysers

Building lighting retrofit

i.

Replacing 120 000 (T8) fluorescents with (T5) luminaires

ii.

Installation of 15 000 occupancy sensors

Cool roof

iii.

Reflective roof surfacing

Energy efficient water heating

iv.

SWHs and hydroboils

Building lighting

i.

Installation of T5 lamps

ii.

Installation of occupancy sensors

iii.

Installation of individual switching

Building lighting

i.

Lighting retrofits

Building lighting

i.

Installation of occupancy sensors

Mangaung

Building lighting

Outstanding info

Msunduzi

Building lighting

Outstanding info

Tshwane

Building lighting

Outstanding info

Johannesburg

Building lighting

Outstanding info

Ekurhuleni

eThekwini

Nelson Mandela
Bay

Building lighting retrofits have been done in a number of cities, however, details of the extent of the
interventions in most cities was not made available. Lighting retrofits seem to dominate the interventions
performed in the cities because most of these retrofits were done under the EEDSM programme, which
previously only allowed for lighting retrofits in buildings. However, the EEDSM has now been expanded to
include HVAC retrofitting. Lighting retrofits presented a ‘low hanging fruit’ in most cities.

Case Study 3: Improving comfort and ‘green energy’ balance for Ekurhuleni’s municipal buildings (Ekurhuleni
Municipality)
Over the last decade Ekurhuleni Municipality has proactively embarked on energy efficiency improvement projects
within its municipal buildings and other operations. Through the 2008 Policy on Energy Efficiency in Council Buildings
and Council Premises, EMM was able to do a pilot project at the Political and Administrative Head Offices.
Interventions implemented included efficient water heating through the use of solar water heaters, hydroboils and
installing geyser timers in the conventional electric geysers; reflective roof surfacing; efficient lighting and HVAC
systems; revamping electrical wiring; sealing the building envelope; lighting timers and motion detectors; and internet
metering system.
The project achieved significant savings from these energy efficiency interventions and realised a 53% reduction in
electricity consumption (330,000kWh/year). This is equivalent to 300 tCO2e/year. The project had a payback period of
1.2 years.
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More recently, another five Civic Centres and 20 depots have been retrofitted and another 200 buildings are in the
pipeline. The project’s success is due to the City Energy Strategy Committee’s commitment as well as the
involvement of several departments including: Energy and Electricity; Environment; Municipal Infrastructure; Roads;
Transport and Civil Works; Health and Social Development; Planning; Integrated Development Plan; Communications
and Marketing; and Local Economic Development.
Source: ICLEI and Sustainable Energy Africa (GIZ, 2012)

Energy efficiency opportunities and assessment methodology
Municipal buildings are disaggregated by their building sizes. Large buildings are considered to be multi2

storey office blocks with a floor area exceeding 10,000m . The remaining municipal buildings with a floor area
2

less than 10,000m are then classified as small.
Table 13: Assumption and modelling information
Assumptions and modeling information
LARGE BUILDINGS
Large building proportion of total building elec use
Lighting
Typical % of building electricity use for lighting
%improvements through replacing T8 with T5 tubes
%improvements through replacing T8 with LED
Overall resulting efficiency assumed:
HVAC
Typical % of building electricity use
% saving possible through efficient technologies
Overall resulting (practical) eff assumed:
Note: behaviour change saving potential (not modeled)
SINGLE STOREY BUILDINGS
Small building proportion of total building elec use
Lighting
Typical % of building electricity use for lighting
%improvements through replacing T8 with T5 tubes
%improvements through replacing T8 with LED
Overall resulting efficiency assumed:
HVAC
Typical % of building electricity use
% saving possible through efficient technologies
Overall resulting (practical) eff assumed:
Note: behaviour change saving potential (not modeled)

70%
35%
22%
44%
30%
40%
30%
16%
12%
30%
55%
22%
44%
30%
20%
30%
16%
12%

Table 13 summaries the assumptions used in the modelling exercise. In estimating the energy savings
potential in municipal buildings, it was assumed that the distribution of electricity consumption between large
and small buildings was 70% for large buildings and 30% for smaller buildings. This split is based on the
available electricity consumption comparisons from some of the municipalities. Also based on existing
information, the distribution of electricity by end-use is assumed as follows:


In large buildings it is assumed that 35% of electricity use is for lighting and 40% for HVAC systems,
and



In small buildings it is assumed 51% of electricity consumption is for lighting and 20% for HVAC
systems.

The remaining electricity usage is attributed to water heating by conventional geysers and boiling of water
using kettles, as well as consumption by other office equipment, which comprises of desktop computers,
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laptops, fans, fridges, televisions, water coolers, shared printers/copiers and dedicated printers. The overall
lighting efficiency improvement was taken as 30%, assuming a mix of T5 fluorescent retrofits over T8 tubes
(22% saving) and LED retrofits over T8 tubes (44% energy saving). Savings of 16% are taken as reasonable
from retrofitting or improvements to HVAC systems using a range of technological interventions, although
theoretical efficiency gains are higher – 30%. The efficiency measures related to HVAC generally covered
replacing packaged (roof-top) equipment or chiller with more efficient units, or installing economisers (Carbon
Energy Africa & SEA, 2013). Behaviour change, although not modelled in this exercise, holds a further
potential energy saving of 12% for HVAC systems.

The most significant energy saving measures in office equipment involves power management of computer
networks (including night time shutdown of desktop computers). However, network management systems in
some municipalities may require night-time file backup and automated software upgrades would appear
incompatible with such power management activities (Belzer, 2009). IT equipment savings have been omitted
in this exercise as some of the interventions form part of an energy efficiency awareness campaign or training
programme. This also relates to the remaining energy consumption by other electrical appliances such as
kettles, fans, oil heaters etc. Therefore, it is important that any energy efficiency programme within a
municipality is accompanied by an energy awareness campaign so as to maximise the energy savings.
Without behaviour change, the mentioned potential savings might be difficult to achieve as well.

A 10% penetration rate of EE retrofits was assumed for all municipalities. This appears reasonable based on
discussions with some municipal staff. However, this assumed penetration rate remains indicative because of
data unavailability, with the exception of the City of Tshwane and City of Cape Town that indicated an
estimate of 40% and 11% completed retrofits, respectively.
Results of the modelled energy efficiency potential in municipal buildings
Table 14 summarises results of the modelling exercise in the building sector for each municipality, where data
was available. A more detailed version of Table 13 is also presented in Annex 6, and shows that retrofitting of
lighting holds greatest potential for energy savings across all municipalities.
Table 14: Summary of estimated energy, carbon and financial savings potential in the municipal building sector
BUILDINGS
Total
building
elec use

LARGE BUILDINGS
SINGLE STOREY BUILDINGS
%
Lighting HVAC
Total
Total potential
%
Lighting HVAC
Total
buildings savings savings potential financial savings buildings savings savings potential
where EE potential potential savings
where EE potential potential savings
retrofits
retrofits
done
done

Municipality MWh/yr
MWh/yr
Buffalo City No data
Cape Town
269,078
Ekurhuleni
65,294
Ethekwini
192,243
Johannesburg
28,704
Mangaung
25,753
Msunduzi
6,311.9
Nelson Mandela Bay
5127.233
Tshwane
48,265

10%
11%
10%
10%
10%
10%
10%
10%
40%

30%
16%
MWh/yr MWh/yr MWh/yr
Rands
No data No data No data No data
17,602
10,729
28,330 R
15,581,746
4,319
2,633
6,952 R
3,823,494
12,717
7,751
20,468 R
11,257,483
955
582
1,537 R
845,250
1,704
1,038
2,742 R
1,508,044
418
254
672 R
369,615
339
207
546 R
300,243
2,128
1,297
3,426 R
1,884,217

10%
11%
10%
10%
10%
10%
10%
10%
40%

30%
16%
MWh/yr MWh/yr MWh/yr
No data No data
R
11,854
2,299
14,153 R
2,909
564
3,473 R
8,564
1,661
10,225 R
2,762
536
3,298 R
1,147
223
1,370 R
281
55
336 R
228
44
273 R
1,433
278
1,711 R

Total
potential
financial
savings

TOTALS
Total
potential
savings

Total
potential
savings

Total potential
financial
savings

Rands

MWh/yr
tCO2e
Rands
- No data No data
No data
7,784,287 42,484
43,758 R 23,366,033
1,910,131 10,425
10,738 R
5,733,625
5,623,984 30,694
31,614 R 16,881,467
1,813,779
4,835
4,980 R
2,659,029
753,385
4,112
4,235 R
2,261,429
184,651
1,008
1,038 R
554,266
149,995
819
843 R
450,238
941,312
5,137
5,291 R
2,825,530
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From Table 14, eThekwini Municipality has an energy saving potential of 30 694MWh/year and 31 614tCO2e
per year. In terms of financial savings from electricity consumption, the municipality can reduce its bill by R16,
881.467 per year. In the City of Cape Town, the savings potential is even higher. The reasons for the high
energy savings potential estimates, for the two cities, have to do with the availability of information in the two
municipalities i.e. a case of more information and more potential savings. In Buffalo City, it was reported that
buildings are not metered separately and electricity consumption by buildings is usually recorded together with
electricity losses.

2.4

Energy efficiency potential in water and wastewater treatment
works

Electricity costs are usually between 5% and 30% of total operating costs in water and wastewater treatment
plants (ESMAP, 2012:2). Such energy costs are said to contribute to high and unsustainable operating costs
that directly affects the financial health of a municipality or utility in charge of wastewater treatment works
(WWTW). The energy costs represent the largest controllable operational expenditure of most water treatment
plants, and many energy efficiency measures have a payback period of less than five years, therefore
investing in EE can support quicker and greater expansion of clean water access for the poor by making the
system cheaper to operate (ESMAP, 2012:2).

Potsdam wastewater treatment plant, Cape Town (Photo credit: Aurecon)

As urban populations increase, there is also an increase in demand for water and wastewater services within
the urban areas. Experience from the developed countries shows that as new stricter health and pollution
regulations are introduced, water and wastewater treatment becomes more energy intensive. To meet the
new regulations water and wastewater facilities will require additional and more sophisticated equipment that
uses more energy (ESMAP, 2012:4). Therefore, improving energy efficiency in municipal water and
wastewater systems will have a number of benefits, such as: better service provision, lower costs to
consumers, help to ensure the long-term financial stability of municipal operations and contribute to
greenhouse gas mitigation.
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According to ESMAP’s (2012:12) review of existing literature, most of the common technical measures
applied to address energy efficiency in wastewater treatment plants generate 10% to 30% energy savings per
measure and have 1 to 5 year payback periods. The financial viability of energy efficiency in wastewater
works is dependent on a couple of factors including: conditions of the facility, technologies used at the water
works, energy prices and other factors affecting the technical and financial operations of the individual plants.

Key energy saving opportunities and viable potential in water and wastewater treatment plants
There are two areas with most potential – pumps of most types and functions, and aerobic wastewater treatment
systems. Potential energy savings include:
Pumps and Pumping (Common potential ranges: 5% to 30%):


5% to 10% by improving existing pumps



3% to 7% through improvement to new pumping technology (pump technology is generally mature)



Gains of up to 30% are possible through maintenance improvement and closer matching of pumps to their
duties (such as, using VSDs)



More complex and large-scale pumping energy savings are feasible but frequently show marginal payback
using current financial analysis.

Aerobic sewage treatment (Up to 50%)


Simple gains of up to 50% are possible on some aerobic wastewater systems by aligning control parameters
with the discharge standard



Up to 25% in activated sludge process wastewater plant.

Adapted from ESMAP (2012: 13)

Information on the number of bulk water supply and wastewater treatment plants across the nine
municipalities was collected in order to calculate the estimated energy saving potential across these water
works. Table 15 summarises the information gathered. Both bulk water supply and wastewater treatment in
Msunduzi Municipality are services provided by Umgeni Water. It was not possible to obtain data on their
operations. In eThekwini, Umgeni Water manages the provision of bulk water services, while the municipality
manages its own wastewater treatment plants.
Table 15: Distribution of bulk water supply and wastewater treatment plants across the municipalities
Municipality

Number of bulk (clean) water

Number of wastewater

treatment plants in

treatment plants in

municipality

municipality

Buffalo City

No data

15

Cape Town

No data

25

City of Johannesburg

No data

6

City of Tshwane

3

10

Ekurhuleni

No data

17

eThekwini

No data

27

Mangaung

No data

No data

Msunduzi

No data

No data

Nelson Mandela Bay

7

6
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Energy efficiency of bulk water supply and wastewater treatment plants can be indicated by electricity
consumption per unit of water delivered to end users, and per unit of wastewater treated (kWh/kl) respectively.
A reduction in the energy intensity figures of these facilities indicates an improvement in energy efficiency. It is
important to note that energy intensity varies according to the size of the plant, with larger plant being less
energy intensive than smaller ones.

Energy efficiency opportunities and assessment methodology in water services infrastructure
Energy usage in wastewater treatment plants also varies substantially, depending on treatment technologies,
which often are dictated by pollution control requirements and land availability. ESMAP (2012: 11) notes that
advanced wastewater treatment with nitrification can use more than twice as much energy as the simple
trickling filter system. Pond-based treatment is low energy but requires large land area. Administrative and
production buildings of wastewater treatment plants use a small percentage of the total electricity consumed
within these facilities. In wastewater treatment plants, the aerators and mixers consume most of the electricity.
Pumping for the distribution of treated
water dominates the energy use of
surface water-based supply systems,
with

the

exception

of

gravity-fed

systems. Water distribution usually
accounts for between 70% and 80%
or more of the overall electricity
consumption in bulk water supply
operations.
An aerator at Kelvin Jones, Nelson Mandela Bay
(Photo credit: Energy Cybernetics, 2008)

The remaining electricity usage is split
between raw water pumping and the
treatment processes. It was not possible to
determine the fraction of ground-water
based

supply

municipalities.

systems

in

Ground-water

the

study
supply

systems are more energy intensive than
surface water-based systems. However,
groundwater usually requires much less
treatment than surface water, often only the
chlorination of raw water, which requires
very little electricity.

Amatola Water, Eastern Cape (Photo credit:
http://www.amatolawater.co.za/gallery
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Energy efficiency opportunities in water works
Municipalities should start by focusing on the main booster and bulk water pumping stations as these
consume the most energy (Energy Cybernetics, 2008:12). Through the installation of energy efficient motors,
a municipality can save about 5% of electricity consumption compared to standard motors. If VSDs are
installed together with energy efficient motors, typical electricity savings could be as much as 20% combined.
Expected savings from the above interventions were confirmed from the retrofit work done in Polokwane
4

Municipality (see Case Study 4 in this report). Annex 7 presents detailed information extracted from the
municipality’s Business Plan under the EEDSM programme, on the different types of interventions
implemented in Polokwane’s water infrastructure including costs of the interventions, expected annual kWh
and financial savings, CO2 reductions and estimated payback times per intervention.

4

Also confirmed by Mike Rabe from the Alliance to Save Energy who has done extensive work on energy efficiency in the municipal water system
(pers. comm May 2014).
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Case Study 4: Matching water pumps to their duties (Polokwane
Municipality)
In 2013, Polokwane Municipality embarked on a project of retrofitting its
existing water pumps in both its bulk water supply and wastewater treatment
systems. The project was funded through the fifth-round (2013/2014) of the
Department of Energy’s EEDSM fund. Polokwane

Municipality has

participated in the DoE’s programme since its inception in 2009/2010. The
municipality’s

Electricity

Planning

and

Design

Department

manage

implementation of EEDSM programmes within the municipality. The energy
saving interventions in water pumping systems comprised of the replacement
of existing, re-wound energy inefficient IE1 graded motors with more efficient
IE2 and IE4 motors coupled with VSDs. The addition of VSDs was aimed at controlling the speed of the motors, thereby
allowing them (the motors) to be operated at the ideal speed for every load condition i.e. matching the pumps to their
duties. This has an impact of reducing energy consumption by the motors instead of using other control methods e.g. use
of restrictive valves, on/off control, or by-passing, etc. Energy efficient motors have an impact of reducing energy
consumption by 5% and a further 15% of energy savings was realised from the impact of VSDs, taking the overall energy
savings per pump to over 20%.

The installation of high efficiency motors also provides the following benefits as compared to standard motors:


Cooler operating temperatures due to lower heat generation, resulting in lower maintenance and a longer life



Improved tolerance to voltage variations and harmonics



Extended manufacturers’ warranties.

A total of 38 water pumps were retrofitted and these pumps are located at one of the sewer works and in 9 pump stations.
The expected impact of the project is a reduction in demand (24 hour average) of 0.262 MW and energy savings of 2 404
MWh per year during weekdays and weekends. The most significant benefit of the programme is that it reduces the
municipality’s energy consumption. In addition, the pumps are now being operated during off-peak hours resulting to
significant cost saving impact within the water and waste treatment system, and overall cost saving to the municipal
finances.
Source: SEA interview with Polokwane Municipality, 2014

Additional energy savings in wastewater treatment plants can be realised from changing fan belt driven
systems to direct drive systems where the former still exists. By replacing mechanical aerators, in plants that
still use these, with air diffusers, electricity consumption could be reduced by almost 30% compared to the
mechanical aerators. It was not possible to obtain information on the different aeration techniques used in all
municipal wastewater plants during this project.
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Table 16: Potential energy, carbon and financial savings from energy efficiency retrofits in water supply and wastewater
treatment plants
Water supply and
wastewater
treatment plants

Total current Existing Proportion Proportion
Total
consumption
retrofit
of energy of energy
remaining
p.a.
penetration
from
from old
saving
retrofitted
plant
potential for
plant
full retrofit
Units:
MWh/yr
%
MWh/yr
Buffalo City
10,208.50
7%
5%
95%
2,078.29
Cape Town
237,392.17
0%
0%
100%
51,039.32
Ekurhuleni
58,764.96
0%
0%
100%
12,634.47
Ethekwini
71,839.02
0%
0%
100%
15,445.39
Johannesburg
180,000.00
0%
0%
100%
38,700.00
Mangaung
121,576.66
0%
0%
100%
26,138.98
Msunduzi
Nelson Mandela Bay
Tshwane

Umgeni waterN/A
50,447.09
47,684.00

N/A
0%
0%

N/A
0%
0%

100%
100%

Potential
carbon
savings
from
retrofits
tCO2e/yr
2,140.64
52,570.50
13,013.50
15,908.75
39,861.00
26,923.15

Financial saving

R/yr
R 1,143,062
R 28,071,624
R 6,948,957
R 8,494,964
R 21,285,000
R 14,376,440

N/A
N/A
N/A
10,846.12
11,171.51 R 5,965,368
10,252.06
10,559.62 R 5,638,633

- % saving via improved pump efficiency (6.5%) and use of VSDs (15%)

Further energy savings can be realised from reducing pressure on the water feeds and also through power
factor correction.
Load shifting opportunities in water works
While municipalities can realise energy and financial savings from EE interventions in the water treatment
system, load shifting holds an additional significant financial saving. Financial savings of up to 40% can be
realised by running the water pumps and reservoirs during off-peak hours. Municipalities pay more for
electricity consumed during peak hours compared to during off-peak hours, which is a drain to the municipal
fiscus. The pumping stations can be run at their highest possible capacity during off-peak periods in order to
build reservoir capacity. According to Energy Cybernetics (2008:14), during peak electricity demand periods,
the reservoir would be full enough in order to switch off some of the load. Customers will continue being
supplied by the stored capacity provided by the destination reservoirs.

Research for this project showed that municipalities indicated that no load shifting was being practised in their
water works. In wastewater treatment plants, load shifting cannot be done in the pre-treatment chambers as
they have to operate 24-hours a day. Flexibility exists in the aeration and mixing chambers, which can be
switched off for up to 12 hours. Load shifting can therefore be focused on this section of the wastewater
treatment works. Load shifting can be more easily done in a plant with VSDs than those without. It might not
be possible to switch off all extra pumping manually, but VSDs can be used to over-aerate the effluent during
off-peak periods and then switch them off during peak hours or periods of constrained electricity supply.

Energy Cybernetics (2008:33) suggests that for load shifting to work, municipalities or wastewater utilities
would have to do the following:


Install meters to monitor the exact operation of the aerators.



Do detailed designs of load shifting opportunities.
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Gather dissolved oxygen data from the wastewater plants to determine how the aerators typically
aerate the plant i.e. whether they over, under or just aerate to the required level.

If load shifting is considered in wastewater treatment plants, microbial loads may be an issue and they would
need to be monitored.

2.5 Energy efficiency potential in municipal vehicle fleet
South African municipalities own and operate thousands of vehicles. These vehicle fleets are significant
consumers of energy within municipalities, accounting for more than 20% of total energy consumption. By
improving the fuel efficiency of individual vehicles, operating them more efficiently and improving overall fleet
management, municipalities can save significant amounts of energy and money while contributing to the
reduction of carbon emissions. Factors that affect energy or fuel consumption in vehicles include kilometres
travelled, fuel economy, vehicle technology, maintenance practices and driving style. Some municipalities
have developed or have indicated an interest to develop or adopt policies to purchase and/or lease the most
fuel efficient vehicles for different tasks. Through such programmes, municipalities can serve as a model for
private fleet operators in their communities.

The National Energy Efficiency Strategy has set an energy efficiency target of reducing fuel consumption by
9% by 2015. Energy efficiency interventions within municipalities would contribute towards this target.

Table 17: Liquid fuel consumption by municipal vehicle fleet
Liquid fuel consumption by municipal vehicle fleet per year
Municipality

Petrol (litres)

Diesel (litres)

Buffalo City

No data

No data

Cape Town

6 030 878

10 628 177

2013/14

Johannesburg

417 204

1,006,116

2007

Ekurhuleni

10,709,064

13,944,707

2011

eThekwini

4,465,116

9,196,329

2010

Mangaung

1,200,000

900,000

2004

Msunduzi

1,088

29,108

2007

Nelson Mandela Bay

No data

No data

No data

Tshwane

2,193,005

8,188,693

2013/14

Data Year

The City of Johannesburg’s Metrobus, the second largest municipal bus operator in South Africa, was
reported to be buying 150 new buses using dual fuel and an additional 30 would be converted to run on a
mixture of compressed natural gas and diesel (CoJ, 2014b).
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Case Study 5: Route Optimisation in Solid Waste Collection (Sol Plaatjie Municipality)
Sol Plaatje Municipality appointed consultants to undertake a detailed review of all energy/emission aspects of their
waste management including vehicle efficiency, trip times/routes, vehicle types and volumes of waste being moved.
This study was completed in July 2014 and made available via the Urban Energy Support platform on
www.cityenergy.org.za. In the meantime, and within the constraints of limited resources, the Environmental Health
Services Department undertook the following to improve the energy efficiency and associated carbon footprint of the
city’s waste disposal service:
a)

Improving their vehicle maintenance through regular servicing and preventative maintenance.

b)

Bringing energy efficiency performance into the technical specifications of their waste vehicle procurement, in
particular the expensive compactors.

Source: Keith Williams, Senior Manager Environmental Health Services, Sol Plaatje Municipality, 2014.

Municipal vehicle fleet breakdown
Municipalities were requested to provide accurate information and complete data on their vehicle fleets.
However, it was not possible to get all the necessary data on the composition of the vehicle fleets of different
municipalities. To make an estimation of EE potential within the vehicle fleet, the following information would
be required: fuel and mileages data; vehicle maintenance records; fleet list including capacities and accurate
model descriptions of the vehicles. To simplify the exercise, municipalities were requested to provide vehicle
information as reported in Annex 8.
Recommendations on improving EE in the vehicle fleet
For municipalities to address energy consumption within their vehicle fleet, they have to adopt a multi-pronged
approach. Listed in Table 18 are possible interventions that cities will have to consider in their efforts to ‘green
their fleets’.
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Table 18: Interventions to improve energy efficiency in vehicle fleet and expected savings

5

Description

Intervention

%

energy

saving
Fleet renewal

Older vehicles in the municipal vehicle fleet can be replaced with newer fuel-efficient vehicle
technology - preferably fuel efficient diesel engine technologies and/or alternative technologies.

Downsizing

The fuel consumption of any vehicle is affected by the mass of the vehicle as it takes more energy
to accelerate a heavier vehicle. Municipalities must select vehicles for their fleets that are
appropriate in terms of size and ensure that additional weight is not permanently carried around in
vehicles.

Maintenance

Fixing a vehicle that is noticeably out of tune or has failed an emissions test can improve its

12 – 18%

efficiency by a significant proportion. Fixing a serious maintenance problem, such as a faulty
oxygen sensor, can improve mileage by as much as 40%.
Dieselisation

of

Fleet

Converting the municipal petrol vehicle fleet to diesel has a significant impact on efficiency and

15 – 18%

carbon emissions. The carbon footprint of diesel is approximately 16% lower than petrol on an inuse basis.

Fuel

efficient

tyres

A tyre management programme be implemented to ensure that fuel-efficient tyres are used on the

2 -3% fuel

entire fleet and that they are inflated at the correct pressures and checked on a regular basis.

efficiency

According to the Society of Automotive Engineering (SAE) fuel-efficient tyres can reduce fuel
consumption by 8% compared to standard tyres (Onco, 2009).
Tyre

Keeping tyres inflated to the proper pressure can improve fuel efficiency.

management

fuel

programme

efficiency

Reduced mileage

Education
campaign

1% to 2%

on

driving style

Combining errands into one trip saves time and money. Several short trips taken from a cold start

5% to 15%

can use twice as much fuel as a longer multipurpose trip covering the same distance when the

fuel

engine is warm.

efficiency

The driving habits or “style” of the operator of a vehicle can have a very large influence on the

1 – 2% fuel

amount of fuel consumed. High-speed driving and harsh acceleration can have a profound impact

saving

on vehicle fuel consumption. Education is vital, hence a simple communication campaign along
with training is recommended.

Assign

vehicles

appropriate
the task

to

Often larger, more powerful vehicles are used when smaller, more efficient ones would perform
the task as effectively. Fleet managers should have the authority to analyse how vehicles are used
and assign those that are the most appropriate for the task. Using a powerful pickup truck for a trip
that does not require hauling large or heavy items is not energy efficient.

Fleet

Create an inventory for all municipal vehicles. Include the types of vehicles, the quantity of each

management

vehicle type, the kind and amount of fuel they use. Closely track maintenance schedules, fuel

information

consumption, mileage and other information. This way, the fleet manager can identify problems

system

and develop solutions to reduce costs and fuel consumption.

The City of Cape Town piloted a smart driver training programme aimed at training city fleet drivers to develop
responsible driving behaviour that will result in drivers operating their fleet vehicles more efficiently. The city is
currently monitoring and evaluating the success of the programme. However, preliminary results suggest that
the training was a success.

5

Onco Consulting, 2009
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Results of modelled EE savings from municipal vehicle fleets
To estimate the savings that may result from EE interventions in the vehicle fleet, the research team made
use of two measures or interventions. The first intervention was dieselisation of the petrol vehicle fleet. The
second intervention is improved vehicle practices through improved maintenance, fuel efficient tyres, tyre
management programme, reduced mileage and education campaign. The vehicle efficiency gain potentials of
these interventions is as indicated in Table 18. The improved efficiency practices measure results to a
combined efficiency gain of 32% and dieselisation has an efficiency gain of 17%.
Table 19: Vehicle fleet efficiency gain potential
Measure

% Efficiency gain

Fuel efficient tyres

3%

Improved maintenance

15%

Tyre management programme

2%

Reduced mileage

10%

Education campaign

2%

Improved efficiency subtotal

32%

Dieselisation

17%

Table 20 summarises the modelled EE potential savings that could be realised through either improved
practices or dieselisation of the petrol vehicle fleets.

Table 20: Potential energy, carbon and financial savings from efficiency interventions in the municipal vehicle fleet
Vehicle fleet

Units:
Buffalo City

Petrol
consumption
per year

litres

Diesel
consumption
per year

litres

No data

No data

Improved
practice
petrol
savings

litres

Improved
practice
diesel
savings

Improved
practice
financial savings
(petrol + diesel)

litres

No data

No data

ZAR
No data

Improved
practice
carbon
savings
(petrol +
diesel)

Dieselisation Dieselisation Dieselisation
fuel
carbon
financial
consumption
savings
savings**
(diesel only)

tCO2e/yr
No data

tCO2e/yr
No data

No data

R/yr
No data

Cape Town

6,030,878

10,628,177

1,929,881

3,401,017 R

61,484,548

13,583

15,633,806

Ekurhuleni

293

7,090,873

94

2,269,079 R

26,163,567

6,127

7,091,116

(0) R

577

4,465,116

9,196,329

1,428,837

2,942,825 R

50,419,556

11,203

12,902,375

(1,875) R

8,796,725

Johannesburg

417,204

1,006,116

133,505

321,957 R

5,252,817

1,174

1,352,395

(175) R

821,934

Mangaung

900,000

1,200,000

288,000

384,000 R

7,751,040

1,693

1,947,000

(378) R

1,773,090

9,315 R

111,415

(0) R

2,143

Ethekwini

Msunduzi

1,088

Nelson Mandela Bay No data
Tshwane

2,193,005

29,108
No data
8,188,693

348
No data
701,762

No data

No data

2,620,382 R

38,311,331

26
No data

(2,533) R 11,881,433

30,011
No data

8,675

10,008,887

No data

No data
(921) R

4,320,439

*- dieselisation savings assume entire petrol fleet is converted to diesel (may not be feasible in practice)
** - assumes no improved practice interventions implemented

Given that dieselisation might be an expensive intervention, it is recommended that it be implemented through
procurement of replacements of old stock. According to Onco Consulting (2009: 53), the cost of diesel
passenger vehicles is currently considerably more than their petrol equivalents and their payback period is
relatively long - in the region of 60 months, based on 20 000 kilometres per year and therefore not worth
implementing.
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Case Study 6: Greening the municipal vehicle fleet (City of Cape
Town)
Fuel efficiency is now a key requirement of all new vehicles procured for
the City’s 6 000 vehicle fleet. The greening fleet programme teaches staff
and fleet managers eco-driving skills. As the owner and manager of the
largest vehicle fleet in the city, the City of Cape Town has a leadership
role to play towards improving air quality and tackling climate change
through its use of cars and trucks to service the needs of Cape Town. By
mid-2009 a planning framework to ‘green’ the city's vehicle fleet was
completed, which entailed measuring and analysing fuel usage and
vehicle emissions, analysing the behaviours and procedures that
negatively impact fuel use and emission release, determining the level of maintenance of the fleet and
evaluating and providing a cost-benefit analysis for improvement scenarios.
The city's Electricity Department fleet, consisting of 740 vehicles was used as the guinea pig for testing
the improvements and won a Green Supply Chain Award in October 2009 for managing South Africa's
most environmentally-friendly vehicle fleet. The fleet comprises a varied number of vehicle types including
off-road utility vehicles, sedans, LDVs, panel vans and light, medium and heavy trucks. Improvements
included installing a satellite vehicle tracking system, which enabled managers to keep tabs on every
vehicle in the fleet, as well as affording extra safety to employees. Moreover, poor driving habits such as
harsh acceleration and unnecessary trips could also be discouraged.
A network of vehicle repair companies was mapped across the city so that broken down vehicles could be
taken to the nearest agent. This reduced vehicle downtime, mileage and fuel consumption. Gas analysers
were used to test emission limits and the fleet's technical specifications were updated to Euro 2 standards.
Right-sizing principles were applied ensuring that an adequate vehicle is used for the job. This meant that
seven-ton trucks using heavy aerial platforms could be substituted by four-ton trucks with lighter
equipment doing the same job more efficiently.
The city is planning to replicate these green practices learned in the Electricity Department across the
entire city fleet and this will go a long way in improving air quality and reduce greenhouse gas emissions
around Cape Town.
Source: Cape Town Green Map, http://www.capetowngreenmap.co.za/blog/how-green-your-fleet
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3. Implementation Enablers
This section provides a variety of tools that can be explored to optimise EE in municipalities. For electricity
saving related measures, information on the size and payback periods associated with upfront investments in
EE improvements in municipal facilities and operations. Several financing opportunities that help
municipalities manage the costs associated with energy efficiency improvements are also explored.

3.1 Financing
Municipalities usually cite the high upfront costs associated with EE projects as a barrier to implementing such
projects in their facilities and operations. However, delaying cost-effective energy efficiency improvements can
also be costly; since it results in increased operating costs. A range of financial instruments exists for
municipalities to fund their EE projects and these include: use of internal funds, loans, bonds, energy
performance contracting, lease-purchase agreements as well as grants. The National Treasury’s Technical
Assistance Unit (2013) has also analysed the financing options available for South African municipalities. The
report presents some of the options below:



Capital and operating budgets: Municipalities can make use of their own capital or operating budget
funds to implement EE retrofits within their facilities or operations, a mechanism that has already been
used by some municipalities. It has many advantages, such as: already available funding, there is no
need to negotiate financing arrangements, and there is no interest on the money. It is recommended that
municipalities make use of life-cycle cost accounting to quantify the lower net capital and future operating
costs, which can help motivate incorporating energy efficiency into their limited capital budget (Zobler and
Hatcher, 2008).



Traditional debt: This covers loans from an institutional lender or issuing bonds. Bonds are well-suited
for EE projects i.e. the capital cost can be amortised over a multi-year repayment term, allowing finance
costs to be recovered from energy savings over the life of the project. The City of Johannesburg in 2014
issued the first Johannesburg Stock Exchange (JSE) listed Green Bond. The Green Bond provides the
city with a funding source to improve and expedite the implementation of its climate change mitigation
strategy and move the City towards a low carbon infrastructure, minimal resource reliance and increased
preservation of natural resources (CoJ, 2014).



Public sector loans, rebates and other assistance: The government, through one of its agencies,
including parastatals such as the Development Bank of Southern Africa (DBSA), provides financial
assistance via low-interest loans that can be paid-off using energy cost savings.



Eskom rebates and other incentives: Demand-side management programmes allow municipalities’ and
provincial governments to qualify for rebates or other financial assistance to offset the cost of improving
EE in their facilities. This programme was suspended late 2013 as a result of funding constraints.



Electricity surcharge: Ekurhuleni Municipality collects a small per-kWh surcharge on customer electricity
bills (0.02c/kWh). This money is used to finance the municipality’s own EE improvement interventions.
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The National Energy Regulator of South Africa approved this innovative tariff on condition that the money
collected is used for improving EE in municipal facilities and operations.


Grants from donor agencies: Donor agencies have been known to give municipalities risk-free seed
capital i.e. no interest is charged but municipalities must meet negotiated performance targets and report
to donors regarding how the money was used.



Use of ESCOs for implementing and financing energy efficiency interventions: An energy
performance contract with an ESCO is an arrangement that allows a local government to finance energysaving capital improvements – usually over a number of years. In the past few years, several
municipalities have contracted with ESCOs to retrofit their buildings. Typically, ESCO agreements involve
no initial capital investment and repay the cost of implementation from money saved through reduced
utility expenditures through a structured arrangement with the ESCO. Energy performance contracts
bundle energy-saving project costs (e.g. energy audits, design and specification of new equipment,
ongoing maintenance, measurement and verification of product performance) into one agreement with the
ESCO. Agreements can either be shared savings or guaranteed savings, and there are advantages and
disadvantages to both (see TAU 2013: 33 for a more comprehensive coverage of this topic). If the savings
are not realised, the ESCO pays the difference to the municipality. Municipalities should investigate the
possibility of ‘piggy-backing’ on performance contracts entered into by either other municipalities or other
national entities such as the Department of Public Works, as the Municipal Financial Management Act
(MFMA) allows such piggy-backing, thereby saving the trouble of yet another procurement process.

It should be noted that all financing options have their own advantages and disadvantages.

6

3.2 Institutional Development
As illustrated in this and many other reports dealing with municipal EE interventions and programmes, several
municipalities now have experience with EE implementation, and have successfully negotiated some of the
7

barriers that are typically listed in this regard. Although this document does not intend to provide a guide to
8

implementation , the following points are useful to consider for a municipality intending to move in this
direction:


Start simply. Municipalities should allocate budgets from their internal funds for efficiency
interventions. Once successes and savings can be demonstrated, donors will start coming to fund
future projects. Linking in with the Municipal DORA EEDSM programme, for example, has helped a
number of municipalities launch their programmes in this regard.

6

For more information see the TAU report (2013:52).
See NEEAP 2013 and SACN 2013 for coverage of barriers, amongst others.
Documents such as TAU, 2013 provide a guide to implementation in great detail.
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Precedents are important. In general, few municipalities have the resources needed to pioneer a new
area of intervention, but sharing information from those that have demonstrated success with
implementation gives confidence to decision makers that this approach is legally, financially and
technically feasible.



Institutionalising EE in a strategy, and also preferably in the IDP, is an important first step to raising
awareness within the municipality and later enabling more resources to flow to implementation. It is
however, quite possible to have done this with no feasible results, so institutionalising EE in this way
is a necessary but not sufficient achievement. Proactivity of key staff is still essential to make
progress.



Champions have consistently proved invaluable in furthering EE in municipalities. Experience
indicates that these champions need not be senior staff. Their consistent attention to EE seems to be
what counts rather than level of seniority.



Multiple approaches, including exploring multiple funding sources, are an effective strategy given the
variety of perceptions, legal interpretations, financial concerns, potential funding streams and
opportunities in different sectors of different municipalities. One approach may run into an unforeseen
barrier and stall. With a multi-pronged approach, another area can still make progress.
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Case Study 7: Policy and institutions for internal energy management (eThekwini Municipality)
eThekwini Municipality is committed to EE and climate mitigation. However, like many other cities and town,
eThekwini faces challenges in managing their internal energy consumption:


The absence of good baseline data



A lack of responsibility and direct accountability for energy consumption
amongst city staff



No incentives for achieving greater energy efficiency



Linked to the data issue above, no way of monitoring usage and changes
being achieved.

To tackle this, the eThekwini Energy Office developed an Internal Energy
Management Policy in 2012. The policy aims to address these challenges through
introducing a ‘systems approach’, which institutionalises energy efficiency in order
to avoid ad hoc interventions. The systems approach follows a process of: Plan,
Do, Check, Act. Activities include:


Policy rollout and monitoring of goals and targets



Energy data management and assessment



Training and communication amongst staff



Project design and resource allocation



Measurement, monitoring and review

Key first steps have included developing senior management commitment and a city-wide culture of efficiency, as well
as tackling ‘housekeeping’ first and then moving towards more serious investments.
Institutional adaptation to ensure rollout of the policy has been put in place, with the establishment of an energy
Management Steering committee and departmental targets. The committee is chaired by the DCM, with the EO as
Secretary, and includes staff representatives from the following departments: Architecture, Electricity, Environmental
Planning, Housing, Transport, Treasury, Water and Sanitation.
Energy consumption baseline measures have been taken and energy savings targets have been incorporated into
KPIs, ensuring dedicated staff and resources. An energy intervention finance competency has also been established
at the Energy Office. An important lesson has been to involve all relevant departments in the process from the very
beginning of the Policy development to ensure buy-in and commitment.

3.3 Procurement and energy efficiency
Procurement procedures in municipalities often struggle to digest new approaches, albeit for sound legal
reasons. This has been the case with the use of ESCOs in municipalities. Performance contracting does not
fit easily with standard procurement procedures, raising issues around asset ownership (of installed
equipment) and requiring financial arrangements very different from the ‘pay on delivery of a specified service’
model. In addition, electricity expenditure savings do not appear as budget line items, making the benefits of
the ESCO project less apparent to the ‘system’. Also, the usual ESCO model of undertaking an audit to
determine savings potential before the same ESCO performs the retrofit does not sit well with procurement
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systems, because the details of the financial implications can only be clarified after the initial audit. The
municipal system generally requires that all of the financial sums are clear before appointments of service
9

providers are made. A further obstacle to engaging an ESCO relates to the contracting period – if it is longer
than three years (which it often is, in order to recover capital outlay), Section 33 of the MFMA requires a more
demanding procedure to be followed.
Further to these challenges, procurement systems traditionally resist purchasing goods, which have higher
capital cost, even if they have lower life-cycle costs. This is a constraint to implementing many EE options,
and also has been a deterrent within individual departments as capital budgets and operating budgets are set
and treated separately. Saving in operating costs through efficiency interventions does not automatically link
to increased capital budget.

Several municipalities now have green procurement policies and/or procedures in place. Amongst these are
Tlokwe, Tshwane, Nelson Mandela Bay and Cape Town. These procedures emphasise life cycle costing as a
critical assessment consideration, including consideration of disposal costs and provisions. Other
environmental considerations are also given importance, for example, considering vehicle emissions in fleet
purchases. Larger municipalities are significant purchasers of goods, and through such changes to
procurement policies influence the operations of suppliers.

Green procurement policies can have the following impacts:


Reduce municipal resource use and improve efficiency.



Lower municipal facility operation costs.



Promote environmental best practice in suppliers and service providers.



Provide leadership in the transition to a more sustainable urban area.



Promote waste minimisation and the recycling economy.

3.4 Jobs potential for energy efficiency implementation
The potential to create jobs would enhance political support for energy efficiency projects. However,
employment creation is unlikely to be significant.

One general report on the topic considers that EE

employment creation is at around 0.47 jobs per GWh for South Africa (Greenpeace, 2010), and another
estimates about 8 000 jobs country-wide from adopting green building efficiency measures similar to those
covered in this study (IDC et. al, 2011). Neither of these are particularly convincing, however, both are based
on multiple assumptions and generalisations. From more direct experience of EE implementation within
municipalities, employment creation can vary from zero (if implementation is done in-house) through to

9

See TAU 2013: 46,54 for useful examples of how Cape Town and Polokwane worked around the constraints.
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between 15 and 20 workers per contractor when the implementation is sub-contracted. See Case Study 8 for
further details.

Case Study 8: How the efficient lighting demand has supported job creation and green economic
development (Buffalo City Municipality)
Buffalo City Municipality implemented EEDSM funded street light retrofits over the past couple of years.
These retrofits were done by contractors and the municipality has included in the conditions of the contract
that local people must be employed. For each contract, about 15 to 20 local community people are employed.
These are not permanent jobs however, but do provide employment for 3-4 months. Due to the ongoing
demand the contractor has also employed about ten additional people on a permanent basis, therefore some
new jobs were created.
While direct job creation in the installation of the lighting is constrained by the need for qualified and
experienced technicians, the stimulated demand has resulted in an increase in ‘upstream’ jobs in both the
installation and manufacturing of the lights. Although not yet quantified, the installer noted that, particularly if
demand continues fairly constantly over a number of years (at say 1 000 lights installed per month), there
would develop a sustainable business with some ten trucks (three people per truck), a supervisor and
administration staff. There would also be accompanying demand for galvanising, welding, provision of nuts
and bolts, diesel from garages, etc. There are also jobs created in administration in offices: clerks to check
paperwork, stores management, etc. (McDaid, 2011).
The local lighting manufacturer, which has a factory in Buffalo City, employed 80 people and estimated that
jobs increased by about 25% (McDaid, 2011). Increased demand has enabled the company to design new
products and gain a competitive edge, enabling them to move into export of lamps. The lighting company is
also involved in learnerships with local technikons for ‘on job’ training. Some components of the lights are
imported where the technology is quite specialised or manufacture is far cheaper, but the majority of the light
fittings are manufactured locally. Increased demand over time would enable local manufacturers to invest in
producing more of the components locally.
Source: SEA, 2011

4. Consolidation of Energy Efficiency Modelling Results
The greatest energy saving potentials exists in the water supply and wastewater treatment sectors as well as
in improved practices within the vehicle fleet sectors. These sectors have not received the attention they
deserve in terms of EE interventions. The DoE included EE interventions in the water services sector in its
funding stream through the DORA fund. Interventions in the vehicle fleet can begin with improved practice as
these do not entail excessive cost compared to dieselisation, which requires high capital outlay. Opportunities
for energy savings also exist in the public buildings sector. The ‘low hanging fruit’ interventions (20%) in this
sector are lighting retrofits followed by retrofitting of HVAC systems. Lighting continues to have the largest and
cost-effective energy saving potential in existing municipal buildings.
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Figure 9: Potential energy and carbon emissions reduction per sector/year

Potential energy savings per Sector (GJ/a)

Potential carbon emission reductions
(tCO2e/a)

Buildings & Facilities

18%

14%
25%

Street lighting
39%
Traffic lighting

14%

0%

Street lighting

Water supply &
wastewater treatment
Vehicle Fleet (petrol &
diesel)

29%

Buildings & Facilities

Traffic lighting

41%

20%

0%

Water supply & wastewater
treatment
Vehicle Fleet (petrol & diesel)

SACN member cities need to maintain or upscale the pace of retrofitting in the street lighting sector. The best
available technology not entailing excess cost should be considered for all retrofitting being carried out. Also,
in selecting the new technology, municipalities need to go for technologies offering the highest energy saving
potential.
In terms of carbon emission reductions EE measures in the bulk water supply and wastewater treatment
present the highest potential for carbon emission reduction, as depicted in Figure 10. The emission reductions
are due to improvements in the electricity consumption in the water works. The project team was not able to
establish carbon savings from anaerobic plant methane emissions. Municipal buildings, as a significant
consumer of electricity also present an opportunity to reduce carbon emissions. Improvements in vehicle fleet
management will also contribute to a reduction in carbon emissions.
The sector that presents the greatest savings potential among the electricity consuming sectors i.e. excluding
the municipal vehicle fleet, which currently use diesel and petrol only, is the water and wastewater sector
(48%) followed by the buildings and facilities (29%).

Figure 10: Potential electricity savings per sector/year

Potential electricity savings per sector
(MWh/a)

Buildings & Facilities
29%
Street lighting

48%
Traffic lighting

23%

Water supply &
wastewater treatment

0%
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Table 21 presents a summary of potential savings that can be realised from the proposed and modelled
technological interventions as well as the behavioural interventions in the municipal vehicle fleet. Most of
these interventions have reasonable payback times and SACN member cities can start implementing them to
realise energy and cost savings.
Table 21: Proposed interventions and their payback times

Sector

Old Technology

Street lighting

Traffic lighting
Building lighting

Building
system

HVAC

Water supply
wastewater
treatment
Vehicle Fleet

&

400W MV

Proposed New
Technology
250W HPS

Potential Savings per
fitting (kWh/a)
619kWh

Payback Time

250W MV

150W HPS

412kWh

7 years

150/125W MV

70W HPS

226kWh

8.1 years

4 years

80W MV

50W HPS

124kWh

10 years

75W incandescent

10W LED

569.4kWh

2 years

T8

T5

29.2kWh

2 years

T8

LED

58.4kWh

6 years

Conventional VRV using
refrigerants such as water;
R22; R407c, etc.

Efficient
VRV
using
efficient refrigerant like
R410A;
latest
inverter
technology, and latest
scroll compressor

325kWh

6 years

IE1 motors

IE2/ IE3 motors with VSDs

20%

2.7 years

Improved practice/
behavioural change

32%

0

Petrol and diesel vehicles

Table 22 summarises the results of the modelled energy savings potentials in all the municipalities. It should
be noted that these are indicative figures and investment grade audits (IGA) will have to be conducted for
individual municipalities considering the EE retrofits.
Table 22: Modelled energy savings potentials across the municipalities
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Municipality

Sector

Buffalo City

Buildings & Facilities
Street lighting
Traffic lighting
Wastewater treatment
Petrol (l)
Diesel (l)
Buildings & Facilities
Street lighting
Traffic lighting
Bulk water supply &
wastewater treatment
Petrol (l)

Cape Town

Ekurhuleni

Ethekwini

Diesel (l)
Buildings & Facilities
Street lighting
Traffic lighting
Bulk water supply &
wastewater treatment
Petrol (l)
Diesel (l)
Buildings & Facilities
Street lighting
Traffic lighting
Bulk water supply

Wastewater treatment
Petrol (l)
Diesel (l)
Johannesburg
Buildings & Facilities
Street lighting
Traffic lighting
Bulk water supply &
wastewater treatment
Petrol (l)
Diesel (l)
Mangaung
Buildings & Facilities
Street lighting
Traffic lighting
Bulk water supply &
wastewater treatment
Petrol (l)
Diesel (l)
Msunduzi
Buildings & Facilities
Street lighting
Traffic lighting
Water & wastewater
treatment
Petrol (l)
Diesel (l)
Nelson Mandela Bay Buildings & Facilities
Street lighting
Traffic lighting
Bulk water supply
Wastewater treatment
Petrol (l)
Diesel (l)
Tshwane
Buildings & Facilities
Street lighting
Traffic lighting
Bulk water supply &
wastewater treatment
Petrol (l)
Diesel (l)

Baseline
EE measure
Energy
penetration (%)
Consumption
(GJ/a)
No data
No data
19,307
19%
1,686
100%
21,711
7%
No data
0%
No data
No data
968,682
11%
355,134
59%
42,767
100%
390,223
0%

Potential
Potential
Electricity Energy Savings
Savings
(GJ/a)
(MWh/a)
No data
No data
2,084
7,501
2,078
7,482
No data
No data
42,484
152,942
24,106
86,783
51,039
183,742

206,256
404,934
235,057
No data
No data
213,096

0%
0%
10
No data
No data
0%

1,929,881
3,401,017
10,429
No data
No data
12,634

66,002
129,579
37,544
45,484

366,250
531,293
692,076
535,120
22,430
175,555

0%
0%
10
23%
100%

3,426,901
4,462,306
30,694
47,116
15,445

117,200
170,014
110,498
169,618
55,603

83,066
152,707
350,380
103,334
22,866
No data
1,308

0%
0%
0%
10%
No data
No data
0%

1,428,837
2,942,825
4,835
No data
No data
38,700

48,866
112,122
17,406
139,320

14,268
38,333
92,710
142,165
No data
36,473

0%
0%
10%
20%
No data
0%

133,505
321,957
4,112
No data
No data
26,139

4,566
12,267
14,803
94,100

30,780
45,720
22,723
4,269
No data
Umgeni Water

0%
0%
10%
No data
No data
N/A

288,000
384,000
1,008
No data
No data
N/A

9,850
14,630
3,629
N/A

4
1,109
18,458
42,268
No data
95,144
86,465
No data
No data
173,754
32,572
4,666
171,662

0%
0%
10%
20%
100%
0%

348
9,315
819
4,068
10,846

12
355
2,948
14,646
39,046
-

40%
25%
37%
0%

5,137
2,860
1,090
10,252

18,493
10,298
3,924
36,907

75,001
311,989

0%
0%

701,762
2,620,382

24,000
99,837
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Carbon
emissions
reduction
(tCO2e/a)
No data
2,146
2,141
No data
No data
43,758
24,830
52,570

Financial Saving
(ZAR)

R
R
R

R
R
R
R

No data
1,145,976
1,143,062
No data
No data
23,366,033
13,258,490
28,071,624

13,583 R 61,484,548
10,738 R 5,733,625
No data
No data
No data
No data
13,014 R 6,948,957
19,862 R 90,996,825
31,614 R 16,881,467
48,529 R 25,913,788
- R
15,909 R 8,494,964
11,203 R 50,419,556
4,980 R 2,659,029
No data
No data
No data
No data
39,861 R 21,285,000
1,174

R

5,252,817

4,325 R 2,261,429
No data
No data
No data
No data
26,923 R 14,376,440
1,693

R

7,751,040

1,038
No data
No data
N/A

R

554,266
No data
No data
N/A

26

R

111,415

843
4,190
11,172

R
R
R
R

450,238
2,237,601
5,965,368

5,291
2,946
1,122
10,560

R
R
R
R

2,825,530
1,573,267
599,229
5,638,633

8,675 R 38,311,331
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5. Conclusion
The modelling of energy efficiency potential done for this study brings the following key points to note in
designing an approach to maximising energy efficiency gains within municipalities:


Although the data gathered remains incomplete, the report illustrates clearly that there are significant
energy efficiency opportunities in municipal operations in most sectors covered, with the exception of
traffic lighting where many municipalities have already retrofitted most or all of their installations with
LEDs.



Across sectors, the savings that can be realised amount to over R10 million per year, representing a
significant benefit to municipal revenues. The payback times for interventions are also often
reasonable.



The government funded DORA EEDSM programme has enabled several municipalities to launch
energy efficiency programmes. After some teething problems, participating municipalities have
institutionalised these programmes. It is important that this support is sustained if energy efficiency
opportunities are to be further exploited. This may be the most effective single measure that has
accelerated energy efficiency in municipalities in general.



The contribution to carbon reduction in the municipalities, as well as nationwide, is also significant,
and supporting municipalities with energy efficiency programmes should therefore be taken seriously
by national government, and should be guided by the SALGA strategy in this regard (SALGA, 2014).



Gathering the necessary data from municipalities has been difficult and is largely due to under
capacitated departments or poor data collection systems. The resulting database upon which the
report is based on is therefore a mix of newly provided data and old data from State of Energy or
other reports. However, significant data gaps remain.



Procurement systems are by nature conservative and often still struggle to accommodate
expenditures with higher capital costs even if they have significantly lower life cycle costs. The
development of green procurement policies in many cities is a positive step in this regard and is to be
encouraged.

The SACN member cities can set achievable energy savings targets and design programmes to achieve
the long-term potential based on findings of this report. Funding levels required for delivering an energy
efficiency programme can be determined using this report’s findings.
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Personnel from the following municipalities/organisations were contacted:
Buffalo City Municipality – Jean Smit and Mark Westerberg
City of Cape Town – Priscilla Roswell
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City of Johannesburg – Thabo Mahlatsi, Devesh Mothilal, Alex Bhiham, David Netili, Ndududzo Hlongwa,
Tilda Mbongo & Ronell Viljoen
City of Tshwane – Sina Chuma, Jan Mboyane, Mokale Rasetlola, Frans Mouton, Koos Snyman, David Modiri
& Mduduzi Shabangu
Ekurhuleni Metropolitan Municipality – Bongani Khumalo, Emmanuel Maepa & Jabulile Kgomo
eThekwini Municipality – Derek Morgan, John Parkins, Mbali Govuzela & Rajesh Ramlagan
Mangaung Municipality – Happy Nhlapo, Thandeka Johnson, Hendrik van Heerden, Adam Pobe & Jeanette
Lenka
Msunduzi Municipality – Lance Stratford, Sabatha Eveon Nomnganga, Simphiwe Mchunu & Sifiso Myende
Nelson Mandela Bay Metropolitan Municipality – Tyronne Ferndale & Joram Mkosana
Mike Rabe – Alliance to save Energy/ ReSolve
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ANNEXES
Annex 1: Energy efficiency Tool and key assumptions
Model Overview
The Municipal Energy Efficiency Tool developed by SEA assists municipalities in assessing and reducing their
internal energy use by showing the potential impact and cost of different efficiency interventions. The Tool is
based on Ms-Excel. In the Tool, the current internal energy use is reflected for relevant departments deemed
to have potential energy savings. The departments identified were: bulk water supply and wastewater
treatment facilities; public buildings (small and mid-large); street and traffic lights; and municipal transport
fleet.


In bulk water supply and wastewater treatment facilities, the energy savings potential can be
realised in changing the motors of the pumps and installation of variable speed drives in motors of
mixers and aerators.



Under public buildings, the energy saving improvements can be made mainly in building lights and
their Heating, Ventilation and Air Conditioning (HVAC) systems. In the internal building lighting,
improvements can be made through changing inefficient fluorescent T8 tubes (with power rating of
18W) into efficient fluorescent T5 tubes (with power rating of 14W). Extra improvement in building
lighting can be achieved through behavioural change, by switching off the lights in unoccupied rooms
and whenever there is natural day light available. In the building HVAC the savings can be realised
by installing efficient Variable Refrigerant Volume (VRV) controller technology over the split system.
Extra savings in building HVAC system can be realised through flushing with cool air in the early
morning, keep internal set-point temperature within 10 °C of external temperatures, and allowing
HVAC system to move toward the external temperature at end of the day.



For street lights, energy savings can be achieved by retrofitting inefficient MV lamps with efficient
HPS lamps, or alternatively by retrofitting MV lamps with LED street lamps. Additional savings can be
achieved by installing a voltage reduction device.



Traffic lights can be made significantly more efficient by replacing the old halogen bulbs with LEDs,
and many municipalities have made significant progress here already.



In the municipal transport fleet, energy savings can be earned from changing driving behaviour and
through dieselisation of the municipal vehicle fleet, amongst other interventions.
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Efficiency values used in the Municipal Energy Efficiency Tool
The following assumptions were made in assessing the energy efficiency potentials that can be achieved from
a municipal’s internal energy use:
Assumptions made

Source

Bulk Water supply:
-

Efficient pump motors give 6.5% savings

http://www.eskom.co.za/sites/idm/Pages/Industrial.as

Wastewater treatment works:
-

px

Variable speed drive installation results in about 15%

http://www.eskom.co.za/sites/idm/Pages/Industrial.as

savings

px

Public buildings:
-

70% of electricity in municipal buildings in metros is
used in large office buildings

GIZ , 2012

-

T5 tubes consume 22% less energy than T8 tubes

SEA 2012 (Efficient public lighting guide)

-

LED tubes consume 44% less energy than T8 tubes

GIZ , 2012

-

Behavioural change can reduce about 12% energy used
in building lighting

SEA 2014 (Guide to HVAC and lighting efficiency in

-

HVAC VRV retrofitting can save about 30%

commercial buildings),

-

Behavioural change can save about 12% of HVAC use

http://www.eskom.co.za/sites/idm/Pages/Industrial.as
px,
http://www.daikinac.com/

Street & Traffic lights:

Depends on the retrofits made for each city e.g.

-

HPS retrofitting MV

-

LED retrofitting MV

-

Voltage reduction device

-

Halogen traffic lights (75W) can be replaced by LEDs

400W MV can be replaced by 250W HPS

http://www.beka.co.za/

(10W)
Vehicle fleet:
-

Driving behavioural change – (1 - 2% less fuel

Onco, 2009

consumption)
-

Dieselisation - (15 – 18% less fuel consumption)

-

Tyre

management

program

(1

–

2%

less

fuel

consumption)
-

Reduced mileage (5 – 15% less fuel consumption)

-

Fuel efficient tyres (2 – 3% less fuel consumption)

-

Maintenance

(12

–

18%

less

fuel

consumption)
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Using the Municipal Energy Efficiency Tool
The following steps should be followed when using the Tool:
STEP 1: Collect the internal liquid fuel and electricity consumption data for each sector. The data should be
recorded in annual format.
STEP 2: Insert the data under the summary spreadsheet of the tool only in the coloured cells. The Tool will
give you the percentage share of baseline internal electricity consumption and liquid fuels consumption. In
case there have been retrofits made, the percentage retrofits for each energy efficiency intervention made
should be inserted in the relevant cell (under each sector tab).
STEP 3: Under each sector the Tool will use the input data and percentage share of each sector from STEP 2
and will automatically calculate the overall efficiency gained. If the potential energy savings recorded from
interventions in each sector is different from that given in the assumptions, it can be changed in the coloured
cells.
STEP 4: The Tool will report the potential impact of energy efficiency interventions under the summary sheet.
It reports on the amount of energy that will be saved over the lifespan of each technology intervention, the
cost of the intervention per kWh saved and the simple payback period of each intervention (disregarding the
discount rates or inflation).
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Screen-grab of the Municipal Energy Efficiency Tool summary page/main user
interface

A Municipal Tool to Calculate Energy Efficiency Potential
(NOTE: see subsequent worksheets for detailed assumptions and calculations, and other user inputs required)

*Only fill-in coloured cells on this and subsequent sheets

Municipal consumption per year
Internal Liquid Fuel Consumption

Litres/yr

Diesel Consumption per year

9,196,329

Petrol Consumption per year

4,465,116

MWh

Internal Electricity consumption

MWh/yr
192,243
71,839
148,645
6,231
418,957
136,688

Total energy consumption (MWh)

%
94,520

Total fuel energy (MWh)

Buildings
Wastewater & Bulk water supply
Street lighting
Traffic lighting
Total electricity consumption
Total liquid fuel consumption (MWh)

1 litre petrol

9.444 kWh

1 litre diesel

10.278 kWh

CO2 emissions (petrol)

0.0023 ton/litre

CO2 emissions (diesel)

0.0027 ton/litre

CO2 emissions (electricity)
Electricity price(R/kWh)

R 0.55

42,169

31%

Diesel price (R/litre)

R 11.53

136,688

100%

Petrol (R/litre)

R 11.54

%
46%
17%
35%
1%
100%

Breakdown of internal electricity consumption
Traffic
(MWh/yr)
lighting
2%

Street lighting
35%

Energy saving
potential

Energy saving
estimate (MWh/yr)

Financial savings
(R/yr)

30%
16%
12%
30%
16%
12%

36,334
19,378
14,534
15,572
8,305
6,229
100,351

6.5%
15.0%

Street lights (35% of total elec use)
MV to HPS retrofits
MV to CFL retrofits
MV to LED retrofits
HPS to LED retrofits
Sub Total
Traffic lights (1% of total elec use)

CO2 avoided
Payback (yrs)

(tCO2e/yr)

R 19,983,699
R 10,657,973
R 7,993,479
R 8,564,442
R 4,567,703
R 3,425,777
R 55,193,072

3.3
N/A
0.0
3.3
N/A
0.0

37,424
19,959
14,970
16,039
8,554
6,416
103,362

761
1,848
2,608

R 418,360
R 1,016,260
R 1,434,620

N/A
N/A

783
1,903
2,687

38%
54%
78%
40%

43,636
0
0
13,109
56,745

R 23,999,709
R0
R0
R 7,210,212
R 31,209,921

4
20
8
43

44,945
0
0
13,503
58,448

89%

2,840

R 1,561,890

6

2,757

Total elec MWh
Vehicle fleet
Improved maintenance etc practices
Fleet dieselisation
Sub Total

Buildings
46%

Wastewater
& Bulk water
supply
17%

Summary of potential impact of EE interventions

Wastewater& bulk water supply (17% of total elec use)
Efficient motors
Variable Speed Drives (VSDs)
Sub Total

1.03 ton/MWh

69%

555,646

Buildings (46% of total elec use)
LARGE BUILDING: Lighting efficiency
LARGE BUILDING HVAC efficiency
LARGE BUILDING Behavioural
SMALL BUILDING: Lighting efficiency
SMALL BUILDING HVAC efficiency
SMALL BUILDING Behavioural
Sub Total

June 2014

Basic parameters and conversion factors

31%
17%

162,545
Litres
3,868,042
368,372
4,236,414

Total

R 44,611,166
R 4,269,656
R 48,880,821

9,938
102
10,040

R 138,280,324

177,293

Information sources:
The tool draws on the report: Modelling Energy Efficiency Potential in Municipal Operations in the Nine Member Cities of the SACN, 2014.
For more information contact:
South African Cities Network: sandiswa@sacities.net
Sustainable Energy Africa NPC: melusile@sustainable.org.za
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Annex 2: Municipal summary data sheets
Comment [LC1]: This table has number
of spelling mistakes but I cannot edit it as it
is an image

Municipality Name: Buffalo City
Energy consumption per sector
Sector
Street lighting
Traffic lighting

% of total
electricity
consumption GJ/month
446,910
33% 1,608.88

% of total
energy

kWh/month

39,026

3%

140.49

3%

No data

No data

No data

No data

Bulk Water Supply

No data

No data

No data

No data

Total electricity (kWh/m)

850,708

Street lighting

33%

Buildings & Facilities
Wastewater Treatment

Electrivity consumption by sector
(kWh/m)

64% 3,062.55

64%

1,336,645

Traffic lighting

33%

Bulk Water Supply

64%

3%

Vehicle Fleet (L)
Diesel

No data

No data

Petrol

No data

No data

Total energy (GJ/m)

No data

No data

No data

No data

4,811.92

Penetration
Rates of EE
technology

Potential
savings
(tCO2e/a)

Potential
Potential
energy
financial
savings
savings (ZAR)
(GJ/a)
7,499 R 1,145,976

Street lighting

19%

2,146

Traffic lighting

100%

No data

No data R

Buildings & Facilities

No data

No data

No data

No data

Bulk Water Supply

No data

No data

No data

No data

7%

2,140

Wastewater Treatment

0% 0%
Street lighting

7,481 R 1,143,062

Traffic lighting

33%

-

Buildings & Facilities
Bulk Water Supply

64%
3%

Vehicles
Improved practice- diesel

No data

No data

No data

No data

Improved practice- petrol

No data

No data

No data

No data

Total potential savings

Wastewater
Treatment

Total energy conusmption by sector
(GJ/a)

CALCULATED ENERGY EFFICIENCY POTENTIAL:
Sector

Buildings & Facilities

Wastewater
Treatment
Diesel
Petrol

R 2,289,038

Comments:
Da ta yea r 2010/11

Electricity cons umpti on i n muni cpa l bui l di ngs a nd other opera ti ons i s not metered s epa ra tel y but i s s i mpl y a ccounted for a s el ectri ci ty l os s es .
To tha t effect l i ne muni ci pa l depa rtments a re not bi l l ed i ndi vi dua l l y.
Streetlighting el ectri ci ty cons umpti on wa s eti ma ted from the tota l number of s treetl i ghts . The ca l cul a ti on i s ba s ed on them bei ng on for a n
a vera ge of 11.3 hours per da y.

Traffic lighting electricity consumption figure obtained from the State of Energy in South African Cities report, 2006
Wastewater treatment pl a nt el ectri ci ty cons umpti on fi gures , for the 2010/11 fi na nci a l yea r, were ma de a va i l a be to the res ea rch tea m. Onl y one
wa s tewa ter trea tment pl a nt, the Gonubi WWTW, ha s ha d a n energy effi ci ency retrofi t of i ts a era tors where a i rbl owers were i ns ta l l ed wa s
expected to res ul t i n 75% effi ci ency.

Vehicle fleet - In the Sustainable Energy and Climate Change Mitigation Policy and Strategy, 2008 it was reported that BCM did not have a
monitoring (vehicle tracking system) or interrogation of the municipal fleet. This was seen as having a possibility to lead to abuse of
municipal vehicles, theft of fuels, and inefficiency in terms of operations.
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Municipality Name: City of Cape Town
Energy consumption per sector
Sector
Street lighting
Traffic lighting

% of total
electricity
consumption GJ/month
8,220,687
16%
29,594

% of total
energy

kWh/month

2%

3,564

2%

Buildings & Facilities

22,423,192

44%

80,723

34%

Bulk Water Supply

10,749,734

21%

38,699

16%

9,032,947

18%

32,519

14%

Total electricity (kWh/m)

Street lighting

13%

989,975

Wastewater Treatment

Elec consumption by sector

18%

16%

2%

Buildings &
Facilities

21%

Bulk Water Supply

44%

51,416,535

Wastewater
Treatment

Vehicle Fleet (L)
Diesel

885,681

Petrol

502,573

Total energy (GJ/m)

33,744

14%

17,188

7%

236,032

Total energy consumption by
sector
Street lighting
(GJ/a)

CALCULATED ENERGY EFFICIENCY POTENTIAL:
Sector

Penetration
Rates of EE
technology

Potential
savings
(tCO2e/a)

Potential
Potential
energy
financial
savings
savings (ZAR)
(GJ/a)
86,782 R 13,258,490

Street lighting

59%

24,830

Traffic lighting

100%

-

10%

45,888

160,384 R 24,503,212

0%

52,570

183,740

Buildings & Facilities
Water supply and
wastewater treatment

-

R

-

Traffic lighting

7% 13%

14%

No data

Improved practice- petrol

No data

129,579
13,583

66,002

R 61,484,548

Buildings &
Facilities
Bulk Water Supply

34%
16%

Improved practice- diesel

2%

14%

R 280,716

Vehicles

Total potential savings

Traffic lighting

Wastewater
Treatment
Diesel
Petrol

R 99,526,966

Comments:
Data year 2012/13 except for water supply and wastewater treatment (WWTW). Since no EE retrofits have been done in the water works it is
assumed that the 2010 electricity consumption figures should be applicable in 2013/14.
Wastewater Treatment Works: The City has 25 wastewater treatment plants around the City. Data provided to the research team for this
modelling exercise excluded data from the following WWTW: Llandudno and Oudekraal as these are not separately metered. Klipheuwel and
Millers Point WWTW - flow not metered; Camps bay and Green Point - too many estimated readings to produce useful information; and, Hout
Bay; Melkbosstrand and Parow - which don't have electricity accounts. CoCT is currently installing Automated Metering Instruments (AMI) in its
bulk water supply plants.
Building lighting was retrofitted in the following buildings - Ottery, Plumstead, Fezeka, Durbanville, Parow, Goodwood, Ndabeni, Kraaifontein &
Somerset West. The retrofitting entailed replacing 36 W (T8) with 28 W (T5) fluorescents. The City's flagship building, the Civic Centre, was only
been audited and retrofitting is yet to be done.
Vehicle fleet- improved practice: CoCT has piloted a smart driver training programme but its was not possible to ascertain the impact of the
programme.
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Municipality Name: Ekurhuleni
Energy consumption per sector
Sector

kWh/month

Street lighting

% of total
electricity
consumption GJ/month
0%
-

Traffic lighting
Buildings & Facilities
Bulk Water Supply
Wastewater Treatment
Total electricity (kWh/m)

% of total
energy

Elec consumption by sector
Street lighting

0% 0%

0%

0%

-

0%

5,441,132

52%

19,588

17%

35,702

0%

129

0%

4,897,080

47%

17,629

16%

44,274

39%

30,521

27%

Traffic lighting
Buildings &
Facilities

47%
52%

Bulk Water Supply

10,373,913
Wastewater
Treatment

Vehicle Fleet (L)
Diesel

1,162,059

Petrol

892,422

Total energy (GJ/m)

0%

112,141

Total energy by sector
(GJ/a)

CALCULATED ENERGY EFFICIENCY POTENTIAL:
Sector

Penetration
Rates of EE
technology

Potential
savings
(tCO2e/a)

Street lighting

Potential
energy
savings
(GJ/a)

Potential
financial
savings (ZAR)

Street lighting

No data

R

-

Traffic lighting

No data

R

-

Buildings & Facilities
Water supply and
wastewater treatment
Vehicles
Improved practice- diesel No data
Improved practice- petrol No data

Total potential savings

10%

11,135

38,920 R 5,945,862

0%

13,013

45,482 R 6,948,957

27%

6,127

3

17%

26,163,567

0%

Buildings &
Facilities

Bulk Water Supply

16%

39%
86,452

Traffic lighting

0% 0%

Wastewater
Treatment
Diesel
Petrol

R 39,058,386

Comments:
Data year 2011
Street lighting -a total of 30,000 out of over 200,000 streetlights had been retrofitted in the financial year 2011/12 under the DoE's EEDSM
programme.
Buildings - 270 buildings had their lighting retrofitted by 2011/12. Around 300 buildings had been audited by 2011/12. 83% of the lighting in
all known municipal buildings had been retrofitted in 2012. 50,000 T5 lighting Technology & LED downlighters were installed including
10,000 occupancy sensors in public buildings.
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Municipality Name: Ethekwini
Energy consumption per sector
Sector
Street lighting
Traffic lighting
Buildings & Facilities
Bulk Water Supply
Wastewater Treatment
Total electricity (kWh/m)

% of total
electricity
consumption GJ/month
12,387,042
35%
44,593

kWh/month

Elec consumption by sector

% of total
energy

Street lighting

6%

27%

519,217

1%

1,869

1%

16,020,281

46%

57,673

34%

4,063,772

12%

14,630

9%

1,922,813

6%

6,922

4%

Traffic lighting

12%

35%

Bulk Water Supply

46%

34,913,125

1%

Vehicle Fleet (L)
Diesel

766,361

Petrol

372,093

Total energy (GJ/m)

29,198

17%

12,726

8%

167,611

Penetration
Rates of EE
appliances
23%

Traffic lighting

100%

-

17%

31,223

0%

15,908

Buildings & Facilities
Water supply and WWTW

Street lighting

Potential
Potential
electricity
savings financial savings
(ZAR)
(GJ/a)
48,529
169,614
R 25,913,788

Potential
savings
(tCO2e/a)

Street lighting

109,130
55,602 R

Traffic lighting

8%
17%

R0
R 16,672,487
8,494,964

Bulk Water Supply

1%
9%
34%

0%

Improved practice- petrol

0%

Buildings &
Facilities

27%

4%

Vehicles
Improved practice- diesel

Wastewater
Treatment

Total energy consumption by
sector (GJ/a)

CALCULATED ENERGY EFFICIENCY POTENTIAL:
Sector

Buildings &
Facilities

Wastewater
Treatment

Diesel

112,122
11,203

Total potential savings

48,866

R 50,419,556

Petrol

334,346 R 51,081,239

Comments:
Data year 2010/11
Buildings - retrofits include EE lights and motion sensors for 6 office buildings and 4 hostels. Retrofits have also been done in taxi ranks.
Street lighting - 80W High Pressure Mercury Vapour will be replaced with 61W LED lamps. 250W HPS lamps were used to replace 400W MV
lamps.
Traffic lights - Inefficient 75W halogen bulbs were retrofitted with energy efficient 10W LED lamps. In 2012, the municipality retrofitted 100% of
its traffic lights to the energy efficient LED lights. There are 850 road interesections fitted with traffic lights (20 aspects/intersection) under its
control. Each intersection has roughly 16 light aspects and a single 45W controller unit. In total there are 13,600 traffic light bulbs around the
city of Ethekwini. Each light bulb in an aspect is on for 8 hours per day and the controllers work 24 hours per day.
Vehicle Fleet - Data used in eThekwini’s GHG inventory,2011
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Municipality Name: City of Johannesburg
Energy consumption per sector
Sector
Street lighting

% of total
electricity
consumption GJ/month
6,666,667
28%
24,000

Traffic lighting
Buildings & Facilities

% of total
energy

kWh/month

0%

Street lighting

26%

-

Traffic lighting

0%

2,392,000

10%

8,611

9%

Bulk water& Wastewater Treatment
15,000,000

62%

54,000

59%

3,194

4%

1,189

1%

Total electricity (kWh/m)

Elec consumption by sector

24,058,667

28%
62%

10%

0%

Bulk water&
Wastewater
Treatment

Vehicle Fleet (L)
Diesel

83,843

Petrol

34,767

Total energy (GJ/m)

90,995

Total energy by sector
(GJ/a)

CALCULATED ENERGY EFFICIENCY POTENTIAL:
Sector
Street lighting

Penetration
Rates of EE
technology

Potential
savings
(tCO2e/a)

Potential
energy
savings
(GJ/a)

Street lighting

Potential
financial
savings (ZAR)

R
R

No data

Traffic lighting

15%

Buildings & Facilities

10%

5,357

Water supply and wastewater treatment 0

39,861

4% 1%
Traffic lighting

26%

-

18,724 R 2,860,560
139,320 R 21,285,000

59%

Vehicles
Improved practice- diesel

0%

Improved practice- petrol

0%

Total potential savings

1,174

Buildings &
Facilities

9% 0%

Buildings &
Facilities

Bulk water&
Wastewater
Treatment
Diesel

12,267
4,566

R 5,252,817

Petrol

R 29,398,377

Comments:
The only data recived from the CoJ was from Johannesburg Water on their electricity consumption in wastewater treatment plants.
Data used on electricity consumption by the City's buildings was obtained from the City of Johannesburg's State of Energy Report 2008.
Wastewater treatment - According to technicians at the Johanneburg Water works none of the motors are energy efficient, and load shifting is
not practiced for WWTW nor bulk water supply facilities. No data was supplied on the number of pump stations in and around the city as well
as the number of pumps/motors in each pump station.
Bulk water supply - no data supplied. A combined figure of 180 000 MWh for WWTW and bulk water was stated in the 2008 State of Energy
Report.
Street lighting - data was sourced from City Power's Business Plan 2011 which only states that 22,000 HPS luminaires were retrofitted in that
fiancial year without mentioning the total number of other types of luminaires throughout the City. The City of Johannessburg State of Energy
Report 2008 states that in 2007, there were 149 000 streetlights consuming 80 million kWh per year. The CoJ has participated in the DoE's
EEDSM programme since its inception in 2009/10 howvere it was not possible to get more deatils on retrofits already carried out under this
programme.
Traffic lights - no information provided. The 2008 State of Energy Report states that CoJ was in the process of retrofitting traffic lights from
tungsten filaments to LEDs
Vehicle fleet - vehicle data is only reflective of Johannesburg Water's fleet and rentals
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Municipality Name: Mangaung
Energy consumption per sector
Sector
Street lighting

kWh/month
3,290,857

% of total
electricity
consumption GJ/month
52%
11,847

Traffic lighting

% of total
energy
41%

0%

-

0%

2,146,083

34%

7,726

27%

Water supply & WWTW

844,282

13%

3,039

11%

Total electricity (kWh/m)

6,281,223
2,858

10%

3,420

12%

Buildings & Facilities

Elec consumption by sector
Street lighting

13%

Traffic lighting

52%

34%

Water supply &
WWTW

Vehicle Fleet (L)
Diesel

75,000

Petrol

100,000

Total energy (GJ/m)

28,890

Sector

Potential
savings
(tCO2e/a)

Street lighting

No data

Traffic lighting

No data

Buildings & Facilities
Water supply and WWTW

-

10%

4,392

0

26,932

Potential
energy
savings
(GJ/a)
-

0%

Total energy by sector
(GJ/a)

CALCULATED ENERGY EFFICIENCY POTENTIAL:
Penetration
Rates of EE
appliances

Street lighting

Potential
financial
savings (ZAR)
R

-

R

-

Traffic lighting

12%

10%

41%

11%

R 14,376,440

27%

Vehicles

Diesel

0%

Improved practice- diesel

24,000

Improved practice- petrol

32,000

Total potential savings

Buildings &
Facilities

Water supply &
WWTW

15,350 R 2,345,138
94,097

Buildings &
Facilities

1,693

14,630
9,850

R 7,751,040

Petrol

109,447 R 16,721,578

Comments:
No recent data was obtained from Mangaung Municiplity therefore the research team had to use 2005 data from the State of Energy in South
African Cities 2006.
Buildings - the municipality's Buildings & Facilities Manager had in the past indicated that a number of the municipality's lighting had been
retrofitted in the past but no data was shared with the research team on this or other planned retrofits.
Street lighting - the municipality has been participating in the DoE's EEDSM programme sincei ts inception in 2009/10. The EE retrofitting of
street lighting has been happeing under Centlec's management as the utility in charge of street lighting in Mangaung. No data was provided on
the status of retrofits or current electricity consumption figures across all sectors.
Vehicle Fleet – Out of date data reported in the State of Energy Report, 2006
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Municipality Name: Msunduzi
Energy consumption per sector
Sector
Street lighting

% of total
electricity
consumption GJ/month
98,821
16%
356

Traffic lighting
Buildings & Facilities

% of total
energy

kWh/month

525,991

Street lighting

0% 0%

15%

0%

-

0%

84%

1,894

81%

Bulk Water Supply

Umgeni Water

0%

Wastewater Treatment

Umgeni Water

0%

Total electricity (kWh/m)

Elec consumption by sector

16%

0%

Buildings &
Facilities
Bulk Water Supply

84%

624,812

Wastewater
Treatment

Vehicle Fleet (L)
Diesel

2426

Petrol

91

Total energy (GJ/m)

92

4%

3

0%

2,345

Total energy by sector
(GJ/a)

CALCULATED ENERGY EFFICIENCY POTENTIAL:
Sector

Penetration
Rates of EE
technology

Street lighting

No data

Traffic lighting

No data

Buildings & Facilities
Water supply and
wastewater treatment

10%

Potential
savings
(tCO2e/a)

Potential
energy
savings
(GJ/a)

Street lighting

Potential
financial
savings (ZAR)

4%
0% 0%

Traffic lighting

0%
15%

0%

3,762 R

574,783

81%

Vehicles
0%

Improved practice- petrol

0%

Total potential savings

Buildings &
Facilities
Bulk Water Supply

1,076

0%

Improved practice- diesel

Traffic lighting

355
26

Wastewater
Treatment
Diesel
Petrol

12

R 111,415
R

686,198

Comments:
Data obtained from Msunduzi includes electricity consumtpion in the municipal builings as well as an asset register not clearly providing a
breakdown of building size (m2).
Bulk water supply & wastewater treatment - no data was provided by the municipality on this sector as both bulk water supply and WWTW are
managed by a separate entity, Umgeni Water
Street lighting - the only information on streetlighting provided by the municipality was its planned EE retrofits and nothing on the quantity of
street lights in the municipality. Msunduzi has funding, from the DoE's EEDSM fund, to retrofit 1,028 150W HPS with 117W LED's.
Vehicle fleet - Data obtained from the State of Energy in South African Cities, 2011 developed by Sustainable Energy Africa
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Municipality Name: Nelson Mandela Bay Metro
Energy consumption per sector
Sector
Street lighting

kWh/month
978,431

% of total
electricity
consumption GJ/month
17%
3,522

Traffic lighting

0%

-

% of total
energy

427,269

8%

1,538

8%

39%

7,929

39%

Wastewater Treatment

2,001,515

36%

7,205

36%

0%

17%

0%

2,202,409

Total electricity (kWh/m)

Street lighting

17%

Bulk Water Supply

Buildings & Facilities

Elec consumption by sector

36%

8%

39%
Wastewater
Treatment

Vehicle Fleet (L)
No data

Petrol

No data

0%
0%

Total energy (GJ/m)

20,195

Total energy by sector
(GJ/a)

CALCULATED ENERGY EFFICIENCY POTENTIAL:
Sector

Penetration
Rates of EE
technology

Street lighting

13%

Traffic lighting

100%

Buildings & Facilities
Water supply and
wastewater treatment

Potential
savings
(tCO2e/a)
4,190

Potential
energy
savings
(GJ/a)

Street lighting

Potential
financial
savings (ZAR)

14,645 R 2,237,601
R
3,146 R 466,904

10%

849

0%

11,171

39,046

R 5,965,368

Improved practice- diesel

No data

No data

No data

No data

Improved practice- petrol

No data

No data

No data

No data

Traffic lighting

0% 0%
17%
36%

Vehicles

Total potential savings

Buildings &
Facilities
Bulk Water Supply

5,609,624

Diesel

Traffic lighting

0%
8%

39%

Buildings &
Facilities
Bulk Water Supply
Wastewater
Treatment

Diesel
Petrol

R 8,669,873

Comments:
Data used in this analysis was mainly obtained from AfriCoast Engineering Consultants.
Traffic lighting - the muniiciplity has retrofitted all its traffic lights with EE LED luminaires
Water and wastewater - energy audits were conducted on the water and wastewater treatmnet plants in 2008 but no retrofits have been
implemented yet. The energy audits identifed bulk and booster pumping as the biggest energy users and they also present an opportunity for
energy savings.
Street lighting - the NMBMM has participated in the EEDSM programme since 2009/10 and a number of street lighting retrfits have been
conducted through this funding. The municipality is the only municipality that has been identified to be retrofitting its mercury vapour
luminaires with CFL luminaires. Most municipalities tend to retrofit with HPS luminaires.
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Municipality Name: City of Tshwane
Energy consumption per sector
Sector

kWh/month

% of total
electricity
consumption GJ/month
9%
2,714

Street lighting

753,972

Traffic lighting

108,000

1%

389

1%

4,022,083

45%

14,479

23%

45%

14,305

22%

Buildings & Facilities

Bulk Water Supply & Wastewater
3,973,667
treatment
Total electricity (kWh/m)

Elec consumption by sector

% of total
energy

Street lighting

1%

4%

9%

Traffic lighting

45%
45%

8,857,722

Bulk Water Supply
& Wastewater
treatment

Vehicle Fleet (L)
Diesel

682,391

25,999

41%

Petrol

182,750

6,250

10%

Total energy (GJ/m)

64,137

Total energy by sector
(GJ/a)

CALCULATED ENERGY EFFICIENCY POTENTIAL:
Sector

Penetration
Rates of EE
technology

Street lighting

25%

Traffic lighting

37%

Buildings & Facilities
Water supply and
wastewater treatment

10%

Potential
savings
(tCO2e/a)
2,946

Potential
energy
savings
(GJ/a)

Street lighting

Potential
financial
savings (ZAR)

10,296 R

4%

23%

28,768 R 4,395,180
41%

0%

10,559

36,907

R 5,638,633

Vehicles
Improved practice- diesel

0%

Improved practice- petrol

0%

Total potential savings

1%

10%

1,487

8,231

99,837
8,675

24,000

Buildings &
Facilities

R 38,311,331

22%

Traffic lighting

Buildings &
Facilities
Bulk Water Supply
& Wastewater
treatment
Diesel

Petrol

R 48,346,631

Comments:
Data year 2005
Traffic lighting - 396 traffic light intersections are reported to have been retrofitted, with LED luminaires, out of a total of 800 intesections.
Buildings- the CoT is currently retrofitting lighting in 7 - 21 of its buildings. The City has a planned lighting retrofit of 30 more buildings in
2013/14.
WWTW - The City of Tshwane has 10 wastewater treatment plants (Daspoort, Rietgat, Sandspruit, Klipgat,Temba, Babelegi, Rooiwal,
Baviaanspoort, Sunderland Ridge and Zeekoegat) where all the waste water is treated before it is discharged into the river system. Rooiwal West:
40,8Ml/d biological biological nutrient removal (BNR) activated sludge plant trickling filter facility Rooiwal East: 54,5Ml/d biological trickling
filter facility Rooiwal North: 150Ml/d
Vehicle fleet - Information on liquid fuel consumption by City of Tshwane obtained through the SACN
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Annex 3: Indicative costs of street lighting retrofits
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Annex 4: Proposed building data categorisation
Asset Category
Community Buildings
Public halls
Community centres
Libraries
Visitor information centres
Museums
Emergency facilities
Public toilets
Cemetery buildings
Office/Corporate Buildings
Administrative buildings
Sewerage Buildings
Site office and control rooms, pump stations and lab facilities
Public Amenities
Toilets
Recreation
Swimming pools
Sports grounds
Residential Units
Hostels
Old age homes
Solid Waste Management Sites
Reception buildings and recycling facilities
Water Treatment Plants
Site office and control rooms, pump stations and lab facilities
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Annex 5: Retrofitted municipal buildings to date and funding sources
Municipality

Year

Project scope, short description &

Business model and funding used

available data
City of Cape

2003/4

Town

Retrofit of Parow office building. Baseline

Donor funding from SEED Programme run by

energy audit.

Sustainable Energy Africa and ICLEI’s Cities for
Climate Protection Programme.

City of Cape

2008/09-

Building lighting retrofit: replacing 5,963 36

National Treasury DORA EEDSM fund managed

Town

2010/11

W (T8) with 28 W (T5) luminaires.

by DoE: 1st tranche. R 6,300,000.

City of Cape

2009/10

4 x building retrofits (Durbanville, Fezeka,

Donor funding from DANIDA UEMP fund for

Plumstead, Ottery). Baseline and M&V

baseline audits. R 4,636,524.

audits available.

ESCO guaranteed savings contract with SEM.

Town

ESCO required to guarantee savings on annual
basis, through submission of bank guarantee,
for 3 years.
City of Cape

2012

14 x buildings audited.

National Treasury DORA EEDSM fund managed

Town

onwards

Aim: Energy efficiency lighting retrofit of all

by DoE: 2nd tranche. R 40 mill (2011/12).

CoCT buildings, starting Oct 2012.

Traditional infrastructure contract, with savings
guaranteed by contractor.

City of Cape

Current

Town

Baseline audit of Civic Centre completed.

Own funding: ad-hoc budget allocation from

Retrofit of civic centre to commence 2013

Building Maintenance. R21 million.

(some components – lifts, chillers – already

Eskom IDM SPP (sourced by ESCO): R 6 mill.

done through Building Maintenance

Split design and implement contracts, using

initiatives).

fairly standard contracts for municipal
infrastructure delivery

City of Cape

Current

Town

Installation of automated meter reading

Capacity - internal

(AMR) equipment in building and training of
building management staff, development of
institutional set up for regular building
management reporting.

City of

2008/09-

Outstanding information.

National Treasury DORA EEDSM fund managed

Johannesburg

2010/11

6 baseline audits only

by DoE: 1st tranche. Outstanding information.

City of Tshwane

2003

Retrofit of Minimunitoria building.

Donor funding from SEED Programme run by
Sustainable Energy Africa and ICLEI’s Cities for
Climate Protection Programme.

Ekurhuleni

2009 -

Initial 3: Germiston Civic Centre (GCC),

Own funding: ring-fenced a portion of its

Metropolitan

current

East Gauteng Service Council (EGSC)

electricity revenue on a c/kWh basis.

buildings and Edenvale Civic Centre (ECC).

Donor funding (DANIDA UNEP fund). R657,500

GCC & EGSC: EE lights, hydroboils, geyser

for Energy Management system in Edenvale

& lighting timers, energy management

Centre.

system installed for monitoring, installation

National Treasury DORA EEDSM fund managed

of SWHs, reflective roof surfacing, geyser

by DoE: 1st tranche. R32,000,000 (for EE lights

timers, EE lighting & HVAC, motion

and occupancy sensors)

sensors, electrical wiring revamp, sealing of

National Treasury DORA EEDSM fund managed

windows/doors. 53% savings, 1.2 year

by DoE: 2nd tranche. R27,800,000.

payback

Donor funding: ICLEI. Spend unknown.

Total municipal offices retrofitted: 7. No

Business model: straight contract basis.

Municipality

detailed baseline audits – do own internal
assessments. M&V undertaken internally
(except where EEDSM DORA funds used)
Modelling Energy Efficiency Potential in Municipal Operations in the Nine Member Cities of the SACN
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20 depots: EE lights.
eThekwini

eThekwini

2008/09-

Six public buildings: T5 lamps, occupancy

National Treasury DORA EEDSM fund managed

2010/11

sensors, individual switches.

by DoE: 1st tranche. R 6,800,000 (public

Hostels: EE lighting.

buildings) and R 21,000,000 (hostels).

Hostels. 18 x 2m2 SWHs connected to

Donor funding: supported by UNIDO through the

existing hot water tanks, supplying 25 flats.

Durban Industry Climate Change Partnership

Key constraint: assessing energy savings.

Project. Spend unknown.

2010/11

Metering in building not recorded at floor
level. Follow-up study initiated to ascertain
energy savings.
Nelson Mandela

2008/09-

4 x building baseline audits

National Treasury DORA EEDSM fund managed by

Bay Metropolitan

2010/11

1 x building retrofit: occupancy sensors for

DoE: 1st tranche. R 8,387,915.

Municipality

public building lights.
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Annex 6: Savings potential in municipal buildings
BUILDINGS
Total
building
elec use

LARGE BUILDINGS
Proportion
Lighting
of total

70%
35%
Municipality MWh/yr
MWh/yr
MWh/yr
Buffalo City No data
No data
No data
Cape Town
269,078
188,355 65,924.18
Ekurhuleni
65,294
45,706 15,996.93
Ethekwini
192,243
134,570 47,099.63
Johannesburg
28,704
10,104
3,536.40
Mangaung
25,753
18,027
6,309.43
Msunduzi
6,311.9
4,418
1,546.41
Nelson Mandela Bay
5127.233
3,589
1,256.17
Tshwane
48,265
33,786 11,824.93

HVAC
%
proportion buildings
where
eff
retrofits
done
40%
MWh/yr
No data
10%
75,341.93
11%
18,282.20
10%
53,828.14
10%
4,041.60
10%
7,210.78
10%
1,767.33
10%
1,435.63
10%
13,514.20
40%

SINGLE STOREY BUILDINGS
Lighting HVAC
Total
Total potential Proportio Lighting HVAC
%
Lighting
savings savings potential financial savings n of total
proportio buildings savings
potential potential savings
n
where potential
eff
retrofits
done
30%
16%
30%
55%
20%
30%
MWh/yr MWh/yr MWh/yr
Rands
MWh/yr MWh/yr MWh/yr
MWh/yr
No data No data No data No data
No data No data No data
10% No data
17,602
10,729
28,330 R
15,581,746 80,723
44,398
16,145
11% 11,854
4,319
2,633
6,952 R
3,823,494 19,588
10,773
3,918
10%
2,909
12,717
7,751
20,468 R
11,257,483 57,673
31,720
11,535
10%
8,564
955
582
1,537 R
845,250 18,600
10,230
3,720
10%
2,762
1,704
1,038
2,742 R
1,508,044
7,726
4,249
1,545
10%
1,147
418
254
672 R
369,615
1,894
1,041
379
10%
281
339
207
546 R
300,243
1,538
846
308
10%
228
2,128
1,297
3,426 R
1,884,217 14,480
7,964
2,896
40%
1,433

HVAC
Total
savings potential
potential savings

16%
MWh/yr MWh/yr
No data
R
2,299
14,153 R
564
3,473 R
1,661
10,225 R
536
3,298 R
223
1,370 R
55
336 R
44
273 R
278
1,711 R

Total
potential
financial
savings

Rands

TOTALS
Total
potential
savings

Total
potential
savings

Total potential
financial
savings

MWh/yr
tCO2e
Rands
- No data No data
No data
7,784,287 42,484
43,758 R 23,366,033
1,910,131 10,425
10,738 R
5,733,625
5,623,984 30,694
31,614 R 16,881,467
1,813,779
4,835
4,980 R
2,659,029
753,385
4,112
4,235 R
2,261,429
184,651
1,008
1,038 R
554,266
149,995
819
843 R
450,238
941,312
5,137
5,291 R
2,825,530

Annex 7: Summary of estimated payback periods for energy efficiency interventions in Polokwane Municipality’s
water pumps under the EEDSM programme
Extracted from Polokwane Municipality's Business Plan and Monthly Report under the
Technological Intervention
Number of Total Cost
Current
New
Units
in ZAR
wattage wattage
Retrofitted
(per unit) (per unit)

EEDSM Programme
Average Price
Price per
kWh
kW
Planned kg
use in
per kWh
kW
savings savings CO2
hours
installed per year
emissions
per year
capacity
saved per
year

Unit Number
Replacement of 225KW electric motor
with IE2 Motor and VSD.
2
Replacement of 180KW electric motor
with IE2 Motor and VSD.
2
Replacement of 90KW electric motor
with IE2 Motor and VSD.
1
Replacement of 75KW 2pole electric
motor with IE2 Motor and VSD.
2
Replacement of 55KW 2pole electric
motor with IE2 Motor and VSD.
2
Replacement of 55KW 4pole electric
motor with IE2 Motor and VSD.
3
Replacement of 45KW electric motor
with IE2 Motor and VSD.
10
Replacement of 37KW electric motor
with IE2 Motor and VSD.
6
Installation of Variable Speed Drive
(VSD) Controls on exisiting electric
systems.
6
Replacement of 160KW electric motor
with IE2 Motor and VSD.
2

Hours/a

W

W

R

750,000

70,000

40,000

5,840 R 0.94 R 2,504

350,400

60.0

355,656 R

329,376 R

150,264 R

479,640

1.6

R

700,000

216,000

181,000

2,850 R 0.94 R 2,504

199,500

70.0

202,493 R

187,530 R

175,308 R

362,838

1.9

R

150,000

54,000

46,000

5,840 R 0.94 R 2,504

46,720

8.0

47,421 R

43,917 R

20,035 R

63,952

2.3

R

400,000

23,000

17,500

5,840 R 0.94 R 2,504

64,240

11.0

65,204 R

60,386 R

27,548 R

87,934

4.5

R

350,000

16,000

8,000

5,840 R 0.94 R 2,504

93,440

16.0

94,842 R

87,834 R

40,070 R

127,904

2.7

R

600,000

36,000

28,000

5,840 R 0.94 R 2,504

140,160

24.0

142,262 R

131,750 R

60,106 R

191,856

3.1

R 1,800,000

26,500

18,500

5,840 R 0.94 R 2,504

467,200

80.0

474,208 R

439,168 R

200,352 R

639,520

2.8

R

900,000

29,600

22,200

5,840 R 0.94 R 2,504

259,296

44.4

263,185 R

243,738 R

111,195 R

354,934

2.5

R 2,000,000

60,000

44,000

5,840 R 0.94 R 2,504

560,640

96.0

569,050 R

527,002 R

240,422 R

767,424

2.6

R

66,000

54,000

5,840 R 0.94 R 2,504

140,160

24.0

142,262 R

131,750 R

60,106 R

191,856

3.1
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k g CO 2 e/a

ZAR

ZAR

ZAR

Planned
simple
payback
period in
years

ZAR

600,000

ZAR

Planned
Planned
Planned
energy
energy
total energy
consumption capacity costs costs savings
costs (in ZAR) (in ZAR) savings in ZAR/a
savings in for for avoided kW
avoided kWh/a
per year

Years

Annex 8: Municipal vehicle fleet data collection template
Sector

Sub-sector

Technology

Passenger cars

Petrol < 1.4l

Petrol

Passenger cars

Diesel < 1.4l

Diesel

Passenger cars

Petrol < 1.4l - 2.0l

Petrol

Passenger cars

Diesel < 1.4l - 2.0l

Diesel

Passenger cars

Petrol > 2.0l

Petrol

Passenger cars

Diesel < 2.0l

Diesel

Light Duty Vehicles

Petrol < 3.5t

Petrol

Light Duty Vehicles

Diesel

Heavy Duty Trucks

Diesel > 3.5t
Rigid ≤ 7.5t

Heavy Duty Trucks

Rigid ≤ 7.5 - 12 t

Diesel

Heavy Duty Trucks

Rigid 7.5 - 12 t

Diesel

Heavy Duty Trucks

Rigid 12 - 14 t

Diesel

Heavy Duty Trucks

Rigid 14 - 20 t

Diesel

Heavy Duty Trucks

Rigid 20 - 26 t

Diesel

Heavy Duty Trucks

Rigid 26 - 28 t

Diesel

Heavy Duty Trucks

Rigid 28 - 32 t

Diesel

Heavy Duty Trucks

Articulated 20 - 28 t

Diesel

Heavy Duty Trucks

Articulated 28 - 34 t

Diesel

Motorcycles

4-strokes < 250 cm3

Petrol

Motorcycles

4-strokes < 250 - 750 cm3

Petrol

Motorcycles

4-strokes > 750 cm3

Petrol

Diesel

Number of
vehicles

Average age
of vehicles

Annex 9: SACN energy data collection template

Modelling Energy Efficiency Potential in Municipal Operations in the Nine Member Cities of the SACN

Page 82 of 82

