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Foreword

Ms Faith Wotshela
Head of Department: Environmental Resource and
Waste Management, City of Ekurhuleni

There is no doubt that climate change is one of the 
biggest challenges of the 21st century that requires 
urgency at all levels and across all sectors. It can
no longer be viewed as an environmental issue, as it 
poses a risk to the social fabric and economic levers 
of the City of Ekurhuleni, which remains vulnerable 
to the impacts of climate change-related events like 
flooding, drought, increased temperatures (heat 
waves) and bushfires, as they have the potential to 
undermine its resilience and ability to provide basic 
services and infrastructure. The urban landscape 
has highly concentrated populations that are 
serviced by major infrastructure, which renders 
them vulnerable to the impacts of climate change 
and environmental degradation.

Cities continue to be key contributors to climate 
change through greenhouse gas emissions from 
sectors such as energy, transport and waste.
Better urban planning, policies and service delivery 
infrastructure choices can reduce energy use and 
greenhouse gas emissions, improve the resilience
of urban infrastructure to climate change and 
minimise its impact on the poor, thus shaping
future trends.

The City of Ekurhuleni remains committed to being 
a carbon-neutral (net zero) city by 2050. This is 
evident in its involvement with the C40 Cities 
Climate Leadership Group, ICLEI - Local 
Governments for Sustainability, and the Global 
Covenant of Mayors. The Climate Change Response 
Strategy approved by the City of Ekurhuleni’s 
council in 2017 is the overarching framework for all 
its climate change actions and ambitions.

The Green City Action Plan builds on the targets and 
actions in the Climate Change Response Strategy 
and creates a roadmap that seeks to aid the City of 
Ekurhuleni to become resilient and achieve its 2050 
carbon neutral goals. This work is a product of a 
fruitful partnership with IFC — a sister organisation 
of the World Bank and member of the World Bank 
Group — that began in 2020. As the City of 
Ekurhuleni, we are committed to transformative 
climate action and becoming a green city that is 
safe for all.

i



The Green City Action Plan is the result of a robust 
collaboration between City of Ekurhuleni (CoE;
“the City”) officials and IFC. The plan leverages a 
new IFC initiative, APEX, which is supported by the 
APEX Online App, a tool that helps quantify and 
prioritise policy and investment solutions across 
four key sectors: energy, transportation, waste
and water.

IFC’s team was led by Prashant Kapoor, working 
closely with Neil Oliver, Lorraine Sugar, 
Philippa McLaren and Feyikunmi Ayanbeku.
The action plan also benefitted from review by 
Daniel Shepherd, Tilana de Meillon, Kartik Gopal,
James Michelsen and Gianluca Forlani who gave 
valuable feedback on the analysis.

The plan was coordinated by the City’s Department 
of Environmental Resource and Waste Management. 
Is’haaq Akoon and Nokuthula Dubazane 
coordinated its preparation, while the following 
officials at the CoE and the Ekurhuleni Water
Care Company (ERWAT) led the development of
the plan across the key sectors, as sector leads: 
Hendrick Raedani, Anele Siwa, Cecilia Rakgoale, 
Mthokozisi Mlotshwa and Nico van Blerk.

The plan benefitted from a review by internal
and external stakeholders, including the
Gauteng Department of Agriculture and Rural 
Development, the City of Tshwane, the National 
Business Initiative, the C40  Cities Climate 
Leadership Group, and sector experts from
the engineering consulting firm WSP. 

The Green City Action Plan is part of IFC’s wider 
engagement with CoE under IFC’s Africa Cities 
Platform, which is supported by the State 
Secretariat for Economic Affairs of the Swiss 
Confederation (SECO). The programme aims to 
support the development and implementation
of sustainable urban infrastructure in cities in 
Sub-Saharan Africa, with a focus on South Africa. 
Under this programme, IFC works with 
municipalities and related government entities, 
development partners, and private sector players
to support the implementation of municipalities' 
capital investment programmes, through advisory 
services, capacity building and financing. The Africa 
Cities Platform covers the full range of urban 
infrastructure sectors, including transport, 
municipal solid waste, water and wastewater, 
energy, green buildings and housing, as well as 
smart city technologies.
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Acronyms and Abbreviations

ACSA Airports Company South Africa

APEX Advanced Practices for Environmental   
 Excellence in Cities

AST Advanced sewage treatment

BAU Business-as-usual

BRT Bus rapid transit

Btu British thermal units

CBD Central business district

CHP Combined heat and power

CO2e Carbon dioxide equivalent

CoE  City of Ekurhuleni

DFI Development finance institution

EDGE Excellence in Design for Greater   
 Efficiencies

EPL Energy performance labelling

ERWAT Ekurhuleni Water Care Company

ESCO Energy services company

FI Financial institution

GDS Growth and development strategy

GHG Greenhouse gas

GWh Gigawatt hour

GWht Thermal gigawatt hour

HPS High pressure sodium

IDP Integrated development plan

IFC International Finance Corporation

IPP Independent power producer

IRPTN Integrated rapid public transport   
 network

kL Thousand litres

km Kilometre

ktCO2e Thousand tonnes of carbon   
 dioxide equivalent

kWp Kilowatt peak

LED Light-emitting diode

LPG Liquefied petroleum gas 

m2 Square metre

m3 Cubic metre

MLD Million litres per day

MRF Materials recovery facility

MSW Municipal solid waste

Mt Million tonnes

MtCO2e Million tonnes of carbon dioxide   
 equivalent

MV Mercury vapour

MW Megawatt

PACE Property assessed clean energy

PKT Passenger-kilometres travelled

PPP Public private partnership

PV Photovoltaic

RDF Refuse-derived fuel

SRA Special rating area

SSEG Small-scale embedded generation

TDM Travel demand management 

TOD Transit-oriented development

TWh Terawatt-hour

VKT Vehicle kilometres travelled

VSD Variable speed drives

ZAR South African rand
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Gillooly’s interchange, part of the road network connecting Ekurhuleni to the country’s other major cities.
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The City of Ekurhuleni Metropolitan Municipality 
(CoE; “the City”), home to an estimated 3.8 million 
people, is an important industrial and logistics
hub in Gauteng Province, South Africa. Through 
implementation of the Growth and Development 
Strategy 2055 (GDS 2055), the City aims to become
a “delivering, capable, sustainable” city by 2055. 

As part of its strategy, the City has prioritised 
responding to climate change through various 
initiatives, including the development of a Green 
City Action Plan. The plan identifies actions — 
including city-level policies, investments, and 
planning strategies — that can help the City meet 
its climate mitigation and sustainability targets. 
As such, it aims to increase the pipeline of public 
and private climate-related investments that can
be influenced by city-level policies and plans.
The actions identified in the Green City Action Plan 
will contribute to the various strategic themes of  

the GDS 2055, in particular: “re-urbanise in order
to achieve sustainable urban integration”; 
“re-generate in order to achieve environmental 
wellbeing”; and “re-mobilise in order to achieve 
social empowerment”.

The Green City Action Plan was developed as part 
of IFC’s wider engagement with CoE, which aims
to help it improve efficiency and develop and 
implement projects that can attract and leverage 
private sector expertise and capital, focusing on 
energy and water services. IFC works with cities 
and related government entities, development 
partners, and private sector players to support
the implementation of capital investment 
programmes, through advisory services, capacity 
building and financing. 

Specific targets pursued in the Green City Action 
Plan, which are aligned with the City’s existing 
Ekurhuleni+ Challenge 2030 targets, are as follows:

Executive Summary

*Ekurhuleni+ Challenge 2030 target    **New target aligned with Ekurhuleni+ targets

Reduction
in fossil fuel
energy use* 

Reduction
in private
fossil fuel 

vehicle 
kilometres 
travelled** 

Improvement
in water 

security** 

Reduction
in waste sent

to landfill*

Reduction
in greenhouse

gas (GHG) 
emissions*

25% 20% 20%50% 20%
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The Green City Action Plan prioritises and quantifies the impact of 20 selected solutions, referred to as 
measures, focusing on four key sectors – built environment and energy, transportation, waste and water. 
Implementing these priority measures is expected to support a 23.7% reduction – 3.4 million tonnes of 
carbon dioxide equivalent (MtCO2e) – in GHG emissions, using the year 2019 as the baseline and projecting 
to the year 2030, as shown below:

The target trajectory of GHG emissions reduction to 2030 is shown relative to the business-as-usual (BAU) 
scenario below:

23.7%
GHG

Emissions
Savings

 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
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 1. Financing Programme for Energy Efficiency Refurbishment 
 2. Mandatory Green Building Requirements for
  Large Developments
 3. Green Municipal Buildings
 4. Energy Efficient Streetlights and Traffic Lights
 5. Solar Power Programme

 1. Encourage Electric Vehicles
 2. Parking Restrictions
 3. New Buses and Priority Bus Lanes
 4. Integrated Payment System and Improvement
  for Minibus Taxis

 1. Composting
 2. Anaerobic Digestion
 3. Materials Recovery Facility and Separated
  Collection of Recyclables
 4. Energy from Landfill Gas
 5. Waste-to-Energy

 1. Reuse of Treated Wastewater
 2. Reduction in Unaccounted-for Water Losses
 3. Mandatory Water Efficient Fittings in All New Buildings
 4. Programme to Upgrade Water Fittings in Existing Buildings
 5. Smart Water Meters
 6. Combined Heat and Power from Wastewater Biogas

 Total GHG Reduction 

25% Fossil Fuel
Energy Savings 15.2% 2.1

20% Private 
Fossil Fuel Vehicle-

Kilometres
Travelled 

Reduction

3.7% 0.5

65% Waste
Sent to Landfill 

Reduction
3.6% 0.5

20% Water
Security 

Improvement 
(Reduced 
Demand & 

Increased Supply)

1.3% 0.2

3.4 MtCO2e

 Measures

Sector
Indicator

GHG Reduction
Compared to
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Solutions in the Green City Action Plan represent a pipeline for green investments in Ekurhuleni, which can 
be supported by public and private sector funding. The below table sets out both sectors’ estimated total 
capital costs as well as the estimated capital costs that fall within the City's mandate (referred to as the direct 
costs). The direct costs are estimated at approximately ZAR 8 billion (equivalent to about USD 530 million) over 
10 years. As appropriate, the City can enable or incentivise the private sector to invest in green measures, or 
leverage various sources of finance, such as municipal finance or public private partnerships (PPPs) for capital 
investments.
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The City will integrate the Green City Action Plan measures and targets into its development plan and budget, 
to support detailed design and ultimately implementation. In addition, the City will look to mobilise and work 
with key partners and other stakeholders, including private sector players. 

The Green City Action Plan is one piece of the City’s comprehensive approach to addressing climate change and 
promoting sustainable development. Separate work is in progress that will elaborate on the City’s climate risk 
and resilience and adaptation actions, as well as extend the strategy into the future with an eye to achieving net 
zero emissions by 2050. 

The estimated GHG savings, direct cost for the City, and payback period for each measure is mapped
out below:
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The City of Ekurhuleni is home to Africa’s biggest and busiest international airport, O.R. Tambo International Airport. 

Introduction
Why develop a Green City Action Plan?

Among the pillars of the CoE’s growth and 
development strategy, which targets becoming
a “delivering, capable, sustainable” city by
2055, are sustainable urban integration and 
environmental wellbeing. As such, the City is 
committed to addressing global climate change, 
both by reducing its GHG emissions and adapting
to the impacts of local climatic variability. 
These commitments were formalised with the 
international community when the City became 
a signatory to the Global Covenant of Mayors, 
a global alliance for city climate leadership, and
a member of the C40 Climate Leadership Group, 
a network for climate change action in cities.

The City also issued a declaration of commitment 
through the Ekurhuleni+ Challenge, which was 
subsequently affirmed with the development of the 
Climate Change Response Strategy and Adaptation 
Framework. The Ekurhuleni+ Challenge sets targets 
and ambitions across several areas, including clean 
energy, GHG emissions, local food, natural resource 
management, waste reduction, smart sustainable 
communities, and green workforce, education, and 

awareness. At the same time, CoE is also developing 
a smart city programme to strengthen service 
delivery through the deployment of smart city 
technologies to integrate and centrally manage
data and services. This is in line with global trends, 
where cities are increasingly interested in deploying 
solutions that  make use of smart/digital 
technologies to improve services. The Green City 
Action Plan complements these efforts by 
identifying actions — including city-level policies, 
investments, and planning strategies — that can 
help the City meet its climate mitigation and 
sustainability targets. 

As such, it aims to increase the pipeline of public 
and private climate-related investments, influenced 
by city-level policies and plans. CoE is among the 
cities around the world undertaking efforts to  
incorporate evidence-based assessments into their 
climate change planning. This is being done by 
developing GHG inventories and quantifying the 
impact of climate actions. However, climate is just 
one of a range of factors that CoE must consider 
when making investment decisions.
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The Green City Action Plan was finalised after a peer review by third-party sector experts from the 
engineering consulting firm WSP, as well as internal and external stakeholders coordinated by the CoE.

The Green City Action Plan was developed through a collaborative process that included a series of 
workshops held between October 2020 and February 2021. The workshops covered the CoE’s work
on climate change action to date; ambitions and targets; available and additional data sources needed
for the analysis using the APEX Online App; and the applicability of a long list of measures within the 
municipality’s context and the extent to which these may support achieving the targets.

How was the Green City Action Plan developed?

 Is a clear need apparent from the City’s
 baseline data?

 Has the action been identified in existing
 City plans and strategies?

 Have effective results been demonstrated in   
 similar cities?

 Are local stakeholders and partners currently  
 working on implementation? 

 Is the measure applicable to the City’s
 local context?

 Is the action feasible in terms of scope
 and payback?

 If there are barriers to implementation,
 are potential solutions available?

 Is there interest and appetite from the City
 to develop the measure?

 Is there a low risk of unintended    
 consequences or reverse incentives?

 Will the measure support a clear impact
 in terms of the City’s targets?

Measures were prioritised taking into account the following key questions: 

2
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Guide to this document 
This document provides a summary of the Green City Action Plan, focusing on targets and priority 
solutions. Technical information, including data and data references, used for technical analysis as
part of the Green City Action Plan can be found in the technical report, which is available separately. 

1. City Context
This section sets out a brief profile of Ekurhuleni
and the city-wide baseline in terms of GHG 
emissions. Additional background information
and data across the sectors considered (built 
environment and energy, transportation, waste, 
water, as well as agriculture, the airport, and 
industry) can be found in the Green City Action
Plan technical report. 

2. Green City Action Plan Vision
and Targets
This section sets out the targets the Green City 
Action Plan will pursue. 

3. Priority Solutions
This section first sets out the measures prioritised 
under the Green City Action Plan and overall 
performance in terms of future GHG emissions.
It then provides sector-by-sector impacts on fossil 
fuel energy consumption, private fossil fuel vehicle 
travel, waste diverted from landfill and water 
security, along with a description of priority 
measures. This section includes measures across 
the APEX sectors – built environment and energy, 
transportation, waste, and water – as well as 
additional sectors that are important for the City – 
agriculture, the airport, and industry.

4. Green Investment Pipeline
This section presents the measures of the Green
City Action Plan as a green investment pipeline, 
including the total cost of each measure, possible 
direct costs to the municipality and its agencies, 
and potential funding sources. This section only 
includes measures across the APEX sectors – built 
environment and energy, transportation, waste, 
and water.

5. Next Steps Following the Green
City Action Plan
This section sets out next steps beyond the Green 
City Action Plan. 

This document is structured into the following five sections:

Ekurhuleni
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City Context

Ekurhuleni is an important manufacturing centre            
in South Africa, as well as a key transportation hub 
with extensive road and rail networks, and the 
largest airport in Africa, O.R. Tambo International 
Airport. The city contributed an estimated R251 
billion (in constant 2010 prices), or 21.2%, to the 
provincial gross domestic product (GDP), as set out 
in its district development model profile (CoE & SA 
CoGTA, 2020). The profile highlights a decline in the 
dominance of the manufacturing sector and growth 
in the contribution of finance and business services.

Ekurhuleni’s population was 3,774,638 in 2019 (CoE 
& SA CoGTA, 2020). Poverty and inequality are key 
concerns. As reflected in the profile, 34% of people 
were estimated to be living in poverty and the Gini 
coefficient is estimated to be 0.633, similar to the 

provincial and national coefficients of 0.638 and 
0.63 respectively.

The City of Ekurhuleni Metropolitan Municipality 
was formed in 2000 from the amalgamation of nine 
towns in the former East Rand region of Gauteng, 
South Africa — Alberton, Benoni, Boksburg, 
Brakpan, Edenvale/Lethabong, Germiston, Kempton 
Park/Tembisa, Nigel and Springs — along with the 
Khayalami Metropolitan Council and the Eastern 
Gauteng Services Council.

Key strategic priorities for the City (reflected in
the profile) include the establishment of a new 
university, the University of Ekurhuleni; the 
Passenger Rail Agency of South Africa Gibela
Rail Manufacturing Development; and the 
development of the O.R. Tambo International 
Airport precinct.

 

CoE has prioritised ongoing maintenance of road infrastructure across the city. 

Proposed image from CoE images
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Figure 1: Sectoral breakdown of Ekurhuleni's GHG emissions in 2019. Calculated using the APEX Online App for built environment and 
energy, transportation, waste, and water sectors. Calculated manually for agriculture, airport, and industry sectors. Data and sources 
are available separately.

Greenhouse Gas Emissions
Emissions were estimated at 15.5 MtCO2e, or approximately 4.1 tCO2e per capita for the baseline year 2019.
As shown in Figure 1, the largest contributor to GHG emissions was the built environment and energy sector 
(60%), followed by transportation (24%), industry (energy only, 9%), waste (4%), agriculture (energy only, 2%), 
water (1%), and then the airport (the estimate for on-site energy use only is 0.6%).  

24%
Transportation

60%
Built Environment
& Energy

4%
Waste

1%
Water

2%
Agriculture

0.6%
Airport

9%
Industry

2019
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Green City Action Plan Vision and Targets

The Ekurhuleni Green City Action Plan has set the following targets, which are aligned with the Ekurhuleni+ 
Challenge 2030 targets, relative to 2030 BAU levels:

Note: There are several targets and priorities in the 
Ekurhuleni+ Challenge that fall outside the scope of
APEX and the Green City Action Plan. These aspects are 
important for the overall sustainability of Ekurhuleni,
and several departments in CoE are doing work in these 
areas. However, they are not included in this analysis 
because the current version of the APEX Online App
focuses exclusively on climate change mitigation
and resource efficiency, specifically in the energy, 
transportation, waste, and water sectors. Future versions 
of the APEX Online App may offer opportunities to explore 
and quantify these aspects in more detail.

a. b.

c.

e.

d.

2525%%
Reduction in fossil fuel Reduction in fossil fuel 
energy useenergy use

2020%%
Reduction in privateReduction in private
fossil fuel vehicle kilometres fossil fuel vehicle kilometres 
travelledtravelled

20%
Reduction in GHG 
emissions

5050%%
Reduction in waste sent Reduction in waste sent 
to landfillto landfill
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Special Considerations: COVID-19

The following special considerations are important 
to note as they will influence the results of the 
Green City Action Plan:

• The economy and real estate markets are unlikely 
to grow as predicted. The growth in building stock is 
based on research conducted by Urban-Econ (2018) 
that uses economic projections to determine 
demand for space. The recovery following the 
pandemic will likely see slower near-term growth 
than this research predicted. There is also 
uncertainty surrounding the demand for office space 
following the shift to working from home, as well as 
growing unemployment.

• COVID-19 safety protocols on public transportation 
will likely result in fewer passengers than assumed 
in calculations. An increase in unemployment and 
working from home may also impact the amount 
of vehicle travel that occurs and demand for 
public transportation. 

• An increase in unemployment and working from 

home is also likely to increase the level of household 
waste that is generated and decrease waste arising 
from businesses and industries.

• COVID-19 travel restrictions have caused airports 
around the world to experience an unprecedented 
decline in global passenger traffic volumes, which 
will impact the energy use, water use, waste 
production, and ground passenger transportation
at O.R. Tambo International Airport.

• COVID-19 travel restrictions, including those for air 
travel that constrain air freight capacity, will likely 
result in less manufacturing activity in the city, 
causing a decrease in energy consumption in the 
industrial sector.

• With COVID-19 also negatively impacting municipal 
finances and causing the City to reduce its capital 
budget, leveraging alternative sources of funding to 
improve efficiency of service delivery is also critical 
for the City.

In early 2020, the COVID-19 pandemic changed the world dramatically. Countries went into lockdown to slow
the spread of the virus, abruptly altering travel patterns, commerce, energy consumption, and GHG emissions. 
The Green City Action Plan deliberately uses the year 2019 as its baseline to avoid factoring in the marked shift
in activity data that occurred when South Africa entered a lockdown in March 2020 as part of its COVID-19 
pandemic containment efforts. Therefore, the projections to 2030 and the estimated impact of measures 
assumes life after the pandemic will be the same as before — however, this may not be the case for years to 
come. There is an imperative to develop green infrastructure after the pandemic, in a way that addresses climate 
change and environmental sustainability, making the actions and investments identified in the Green City Action 
Plan more relevant than ever.

Healthcare worker provides COVID-19 vaccination.

Photo: Erick Kaglan / W
orld Bank
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Priority Solutions

Figure 2: The Green City Action Plan includes 20 solutions across built environment and energy, transportation, waste, and water.

The Green City Action Plan prioritises the 20 solutions set out in Figure 2, referred to as measures, across four 
key sectors – built environment and energy, transportation, waste, and water.

1  Financing Programme for Energy    
 Efficiency Refurbishment

2  Mandatory Green Building
 Requirements for Large Developments

3  Green Municipal Buildings

4  Energy Efficient Streetlights
 and Traffic Lights

5  Solar Power Programme

1  Composting

2  Anaerobic Digestion

3  Materials Recovery Facility
 and Separated Collection 
 of Recyclables

4  Energy from Landfill Gas

5  Waste-to-Energy

1  Reuse of Treated Wastewater

2  Reduction in Unaccounted-for 
 Water Losses

3  Mandatory Efficient Fittings 
 in New Buildings

4  Upgrade Fittings in Existing Buildings

5  Smart Water Meters

6  Combined Heat and Power from
 Wastewater Biogas

1  Encourage Electric Vehicles

2  Parking Restrictions

3  New Buses and Priority Bus Lanes

4  Integrated Payment System
 and Improvements  for Minibus Taxis 
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There are more than 200 water bodies in the form of lakes, dams and wetlands in the city.

With all measures combined, the Improved Case scenario represents a 23.7% savings in carbon emissions 
compared to the BAU forecast for 2030 (Figure 3). Priority measures are described below in the present tense. 
This reflects that the modelled Improved Case scenario assumes the City implements these measures.
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Figure 3: Current, BAU, and Improved Case for GHG emissions (MtCO2e/year). Data and sources are available separately.
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Priority actions in the Built Environment & Energy sector focus on improving energy 
efficiency in existing buildings, constructing new green buildings, and increasing 
solar electricity generation. Energy savings are defined as reductions in fossil fuel 
energy consumption, which encompasses reducing demand for fossil fuel-generated 
electricity and heat, as well as replacing energy sources with renewables. The actions 
consider both private and municipal buildings. Priority measures are set out in Table 1 
and described in greater detail in the following sections. 

Built Environment
& Energy
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   Fossil Fuel Energy  GHG Savings
  Individual Measure Savings (%) (%) 

 1  Financing Programme for Energy Efficiency Refurbishment 9.9% 6.1%

 2  Mandatory Green Building Requirements for Large Developments 5.7% 3.6%

 3  Green Municipal Buildings 0.7% 0.2%

 4  Energy Efficient Streetlights and Traffic Lights 0.5%  0.1%

 5  Solar Power Programme  8.8% 5.3%

Table 1: Built environment and energy measures and individual impacts. 

With priority measures combined, the Improved Case scenario represents a 25% savings in fossil fuel energy 
use compared to BAU (see Figure 4).

Figure 4: Current, BAU, and Improved Case for fossil fuel energy use (TWh/year). Data on electricity consumption was supplied by the 
City (this does not include supply by Eskom directly to end-customers); other fuel consumption was estimated from fuel sales (SA DoE, 
2020). Data and sources are available separately.
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Description
The City implements a Property Assessed Clean 
Energy (PACE) programme to finance energy 
efficiency improvements and renewable energy
in buildings. The loan involved is attached to
the property, not the individual or company. 
Governments or private lenders provide financing 
to building owners, which helps pay for the upfront 
costs. Loans are paid back by increasing property 
taxes by a set rate for an agreed-upon term. 
Property owners begin saving on energy costs
while paying for improvements, often resulting
in net gains even with increased property tax.
PACE financing could be arranged through financial 
intermediaries, such as commercial banks and 
development finance institutions.

The PACE programme is accompanied by an energy 
performance labelling (EPL) programme for some 
privately-owned buildings, which requires public 
disclosure of energy performance and adherence 
to minimum standards. The EPL programme creates 
the enabling environment for PACE by putting in 
place the systems to measure and track energy 
performance. This makes it easy to identify 
comprehensive energy efficiency improvements 
that are cost-effective and appropriate to 
individual buildings.

The possible impact assumes that the
measure is implemented for 15% of medium-
and high-income housing, as well as 30%
of commercial buildings, which see a 40%
reduction in their energy use. In addition,
the EPL programme is implemented in 50%
of all buildings, and consequently they see on 
average a 10% reduction in their energy use.

Context
In South Africa, cities and stakeholders have 
recognised PACE as an opportunity for energy 
efficiency investments. GreenCape (2020b, 2020c) 
has identified some prerequisites for the 
implementation of PACE programmes in South 
Africa, as well as a potential PACE structure 
(Figure 5). At the centre of the structure is the PACE 
entity and it is responsible for coordinating projects 
and financing. Local PACE entities would need to be 
established in South Africa. Next, regulatory 
adjustments are needed to formalise the rates 
payment mechanism between the property owner 
and the municipality. The municipality would need 
to be able to bill and collect payments for the 
installed equipment as part of rates and services 
accounts, as well as for this obligation to be passed 
on to the new owners in the case that a property
is sold. There are several service providers in
South Africa equipped to design and implement
the energy efficiency projects, which would be 
conducted under the auspices of the PACE entities.

 

Financing Programme for Energy Efficiency Refurbishment

PACE Entity

Funder

Pass on of PACE
repayments

Funding &
repayments

of PACE

System Installer

Property Owner

PACE
Assessment

Rates
Payment

Funding

Installation

Municipality

Admin Fee

Figure 5: A proposed South African PACE structure. 
Source: GreenCape 2020c (published with permission).

Measure   1
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Energy performance certification regulations were 
published at the national level in South Africa.
By December 2022, owners of buildings operating 
for two or more years that are classified as 
entertainment and public assembly, theatrical and 
indoor sport, places of instruction, or offices — with 
a total net floor area of over 1,000 m2 in the public 
sector and 2,000 m2 in the private sector — are 
required to display energy performance certificates. 

An international example of an EPL programme is 
the Mongolian Building Energy Passport programme 
developed for Ulaanbaatar, Mongolia, by IFC
(Figure 6). Energy auditors conduct a building 
energy evaluation to rate the performance across
a variety of characteristics and assign a letter grade. 
The evaluation also recommends actions for energy 
reduction and estimates potential cost savings 
associated with improvements. 

Figure 6: An example of an EPL programme, Mongolian Building Energy Passport, developed by IFC for Ulaanbaatar.

Implementation Next Steps
The next steps for implementing PACE are as follows:

•  Conduct a PACE scoping exercise to fine-tune the appropriate market segment, technical   
 interventions, potential impacts, and financing needs;

•  Engage with the national government to determine a possible mechanism for enabling   
 PACE upgrade project costs to be recovered by the City; 

•  Implement the needed local policy and regulations; and

•  Establish/identify PACE entities and financing partners within the metropolitan area
 in compliance with the appropriate regulatory framework.

The above would be supported by recent EPL regulation and associated efforts to establish
a certification and accreditation system for large buildings. The City could expand the national 
programme to apply to more buildings, particularly residential buildings, in support of the
PACE programme. Implementation will require training auditors, maintaining and enforcing 
compliance, and conducting evaluations of the overall programme. 

27
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Table 2: Building projects pursing EDGE certification in Ekurhuleni, South Africa.

Description
The City requires half of all new developments
to meet the Excellence in Design for Greater 
Efficiencies (EDGE) Advanced Green Building 
Certification Standards, which offer ease of use, 
low cost, and scalability. The standards entail
a minimum of 40% energy savings beyond the 
current building code requirements, as well
as savings in water use and embodied energy
in materials. The City pairs the regulatory policy 
with incentives to encourage developers to pursue 
green  buildings. The costs of building green would 
be borne by private developers and financiers,
but the City and/or national government could 
contribute with fiscal and non-fiscal incentives.

The possible impact of this measure is based on 
implementation in 50% of all new buildings that
are considered large developments; these see
a 40% reduction in their energy and water use.

Context 
The Ekurhuleni Urban Design Policy framework 
(CoE, 2017b) includes sustainability and resilience 
as one of its key principles. The framework
contains several green building guidelines for
new developments, such as deploying passive 
heating, solar protection, natural ventilation,
green retention systems, solar and wind energy,
and rainwater harvesting.

In terms of green building certification systems, 
EDGE is already used in South Africa by a number 
of commercial and residential developers. There is 
an existing network of EDGE experts and auditors 
available to facilitate the certification of new 
projects. There are five residential projects in 
Ekurhuleni pursuing EDGE certification already, 
primarily in affordable housing (Table 2).

 

Around the world, cities are creating policies to encourage the adoption of green building standards. In South 
Africa, the City of Tshwane passed a green building development by-law with mandatory and voluntary energy 
standards. The mandatory standards are required for building control approval, and the voluntary standards 
are promoted with various incentives, such as fast-tracked applications, technical training, discounts for 
sustainable technologies, and others (CoT, 2012). In another example, the District Municipality of Surco,
part of Lima, Peru, offers a project that is EDGE certified and meets other green building requirements
(IFC, 2021), a 25% extra floor area ratio, a 20% reduction in parking space requirements, and 20% less square 
metres per residential unit than the minimum required. Regulatory and incentive-based green building 
policies at the city level can have a big impact, particularly for the private sector.

Mandatory Green Building Certification Requirements
for Large Developments

Measure   2

 Project Certification Stage No. of Units Floor Area (m2)

 Brentwood Park Final 176 11,140 

 Ravenswood Final 188 10,176 

 Clubview Final 288 15,370 

 Norton Park Preliminary 394    31,741 

 Vosloorus Preliminary 250 12,960
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Implementation Next Steps

With EDGE infrastructure and networks already in place, the next step is to develop
the regulatory approach and incentive structure. The approach could be linked to the 
implementation of the Ekurhuleni Urban Design Policy framework, as well as the associated 
evaluation processes for new developments. Regulatory policy can be in the form of mandatory 
requirements to achieve a certain green building standard (e.g., four-star Green Star South Africa 
Certification or EDGE Advanced). Incentive-based policy can be divided into three sub-categories: 

• Administrative incentives: green building projects will pass through the plan review
 and approval processes faster so that developers can save time and money.

• Financial incentives: green building developers can get various tax credits, funds,
 and rebates. 

• Technical support: the City provides technical assistance for the developers who want   
 their properties to be green certified. This support is useful since green building    
 requirements are often new or unfamiliar for private sector initiators. 

In the current budget-constrained environment, administrative and technical incentives are likely 
preferable. Incentives work best when layered over mandatory requirements that are frequently 
updated and enforced — together creating a “push and pull” that can drive market transformation.

There are a number of mega housing projects in progress in the city to cater for the housing needs of its residents.
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Description
The City commits to building green for all new 
municipal buildings, as well as retrofitting existing 
buildings to be more energy and water efficient 
through a refurbishment programme. The City 
generates renewable electricity with solar 
photovoltaic (PV) panels on rooftops of municipal 
buildings. Green upgrades to municipal buildings 
could be funded through national grants, City/utility 
budgets, loans from financial institutions, or private 
sector financing models such as energy services 
companies (ESCOs), and through PPPs.

Possible impact assumes that all new and
existing municipal buildings see a 40% reduction
in their energy use on average. In addition,
the equivalent of 30% of the municipal roof area
is allocated to generating solar electricity with 
photovoltaics, equating to an additional 11,000 kWp 
installed capacity.

Context
The Green Building Framework for City-Owned 
Buildings (CoE & Makone, 2019) summarises
the baseline energy status of City-owned buildings, 
outlines green measure decision-making tools,
and presents a marketing strategy for 
implementation. It surveys over 500 City-owned 
buildings and classifies their energy consumption as 
low (about 30% of buildings), medium (about 30%), 
or high (about 40%). The prioritisation tools assess 
characteristics such as building classification, 
building condition, and potential upgrading risks, 
as well as performance in specific green buildings 
measures such as source of energy, indoor working 
quality, and transport connectivity. The report
also summarises a few of the planned efficiency 
upgrades, including light-emitting diode (LED) 
lighting, occupancy sensors, solar PV/hot water, 
and rainwater harvesting.

 

Implementation Next Steps

Energy efficiency refurbishment efforts would be most effectively carried out in a sequence, ranked 
by total facility energy consumption. As outlined in the Green Building Framework, information 
should be gathered for all eligible City-owned facilities, including annual energy consumption 
statistics, and refurbishment efforts should then be prioritised accordingly. Specific energy 
efficiency upgrades within each facility can be identified with an energy audit. There are several 
commercial organisations offering energy audits and refurbishment planning, budgeting, and 
implementation services. Energy auditors will assess building elements such as lighting equipment; 
heating, ventilation and cooling equipment; external envelope fabric; hours of use of the facility; 
general building fabric and building services equipment’s condition; and age of installations and 
residual life expectancy of this existing equipment. Refurbishment planning and budgeting would 
be based on these assessments. After refurbishment is complete, continuing to collect annual 
energy consumption statistics can help assess the building’s energy performance over time.

Green Municipal Buildings

Measure   3
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Description

The City upgrades all streetlights and traffic lights 
with energy efficient bulbs. Lighting upgrades could 
be funded through national grants and City/utility 
budgets, or with the private sector, including 
through lease-to-own models, ESCOs, and/or PPPs. 

The possible impact that is indicated assumes 
the remaining 85,000 streetlights and 800 sets 
of traffic lights that have yet to be upgraded
are upgraded, with approximately 70% energy
savings considered.

Context
The Ekurhuleni Street Lights Audit (CoE & Vela, 2016) 
counted over 92,432 streetlight poles and 1,244 high 
masts. Most of the luminaire bulbs (97.5%) were high 
pressure sodium (HPS), 2% were mercury vapour 
(MV), 0.1% were LED or energy saver bulbs, while 
0.4% had no luminaire. Energy efficiency upgrades 
for streetlights and traffic lights are underway.
The Ekurhuleni Climate Change Response Strategy 
(CoE, 2017a) reported that 8,659 streetlights and 
400+ traffic light intersections had already been 
upgraded with more efficient luminaires.

 

Known for its unique lighting, the R59 tunnel bridge in Alberton leads to the N12.

Energy Efficient Streetlights and Traffic Lights

Measure   4

Implementation Next Steps

The City is already implementing streetlight and traffic signal upgrades. This work could be 
continued, or accelerated, to reach the remaining streetlight and signal installations. 
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Solar Power Programme

Measure   5

Description

The City implements a programme to encourage 
installation of solar PV panels on rooftops of 
buildings, along with implementing the City’s 
initiative to procure renewable electricity directly 
from independent power producers (IPPs).
There are many options for funding solar panels, 
such as through financing from banks, or other 
business models, including PACE financing. 
Small-scale embedded generation (SSEG) tariffs, 
and IPP tariffs as part of a long-term power 
purchase agreement with an acceptable balance 
of risk, would support investment. 

The possible impact is based on use of the 
equivalent of approximately 10% of the roof
area of all buildings, equating to an additional 
950,000 kWp installed capacity.

Context
The City has a SSEG policy, which applies to power 
generation installations less than or equal to 1 MW 
that are located on a residential, commercial, or 
industrial site where electricity is consumed 
(CoE, 2018). This is an electricity payment structure 
that charges customers for their energy purchases 
and use of the grid, as well as compensates 
customers for the excess electricity they feed onto 
the grid from their PV system. SSEG tariffs are in 
the process of being developed and will be 
implemented in future. 

In addition, the Ekurhuleni Power Partners initiative 
has 30 IPPs provisionally appointed to develop 
approximately 300 MW in solar PV capacity for 
supply to the City. Regulations were gazetted in 
2020 that enable municipalities to source power 
from IPPs.

There are a number of mega housing projects under construction in the city, which include walk-ups.
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Implementation Next Steps

The next step is for the City to progress further with development and implementation of the SSEG 
tariff. This structure will benefit both the City and the owner of the installation. The City will 
purchase excess electricity at a price that is lower than buying the power from Eskom, and it can 
define a fixed charge for customers. This can compensate the City for a loss of revenue from 
electricity sales that will result from this programme. The owners of the PV panels will also have a 
new revenue stream from selling excess power to the City, thereby improving their payback period 
for the PV installation.

Further implementation steps involve exploring technical and legal details, as well as engaging 
stakeholders. This may include assessing viable rooftops and other surfaces based on building
type, neighbourhood, and access to solar rays; further exploring implementation options,
including PPPs and subsidies for building/roof owners; looking into ways the City can manage grid 
functioning, such as through smart grid systems and/or other approaches that improve the stability 
of distribution and security of supply systems; exploring community solar farms, whether installed
on municipal land or on private property; installing solar panels on City-owned property; and 
undertaking further efforts to create an enabling policy framework to develop a rooftop solar 
market while drawing on current international rooftop solar experience through case studies
and interviews.

Under the Ekurhuleni Power Partners programme, the City can progress by developing and entering 
into power purchase agreements that balance risks to achieve savings relative to Eskom’s 
electricity tariffs when sourcing power from solar IPPs.
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The actions in the Transportation sector are ambitious, centring on shifting travel 
from private cars to public transit, as well as electrifying cars and buses. It is important 
that increasing supply of public transit is accompanied by policies and initiatives that 
discourage the use of private cars. While integrated spatial planning and non-motorised 
transportation infrastructure are not quantified as standalone actions in the Green 
City Action Plan, they are essential to the successful implementation of the selected 
measures. Priority measures are set out in Table 3 and described in greater detail in
the following sections.

Transportation
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  Individual Measure Private Fossil Fuel GHG Savings
    VKT Reduced (%) (%)

 1 Encourage Electric Vehicles 8.6% 1.8%

 2 Parking Restrictions 1.3% 0.3%

 3 New Buses and Priority Bus Lanes 6.2% 1.4%

 4 Integrated Payment System & Improvements for Minibus Taxis 4.6% 0.9%

With all measures combined, the Improved Case scenario represents a 20% savings in private fossil fuel 
vehicle kilometres travelled (VKT) compared to 2030 BAU (see Figure 7).

Table 3: Transportation measures and individual impact. 

Figure 7: Current, BAU, and Improved Case for private fossil fuel vehicle travel (million km/year). Passenger-kilometres travelled (PKT) 
and modal split were estimated from the most recent Gauteng travel survey (CSIR, 2020). Data and sources are available separately.
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Description
The City encourages residents and businesses
to switch from vehicles with internal combustion 
engines to electric vehicles. The City passes 
supportive policies to remove existing barriers, 
offers convenience incentives at first to encourage 
initial uptake, and works with the private sector to 
build charging infrastructure. The cost of electric 
vehicles would be primarily borne by vehicle 
owners, but the City and/or national government 
could contribute with incentives. Banks could offer 
consumer financing options specifically for electric 
vehicles and investment options for large fleet 
owners to switch to electric. City-owned vehicles 
and charging infrastructure could be funded 
through grants, PPPs, or other private sector 
business models.

The possible impact assumes 25% of new vehicles 
to be electric and 10% of the existing vehicle 
population is replaced with electric vehicles.

Context
In South Africa, the current market penetration
of electric vehicles is very low, estimated at <1%
by GreenCape (2020a) for buses and private vehicles
in 2017/18. In contrast, the electric vehicles market 
has been gaining momentum globally, with major 
bus electrification projects implemented in China, 
the United Kingdom, Chile and elsewhere.
Key factors driving electric fleet adoption include 
reduction in air and noise pollution in cities and 
operational cost savings due to better fuel efficiency 
and lower maintenance requirements. The electric 
vehicle industry is maturing, with improvements
in manufacturing capability, range, and cost of 
production; however, challenges remain, and 
experiences have been mixed. 

As of late 2020, there were only four models of
fully electric vehicles available for purchase in
South Africa (Labuschagne, 2021), with more 
expected in 2021 and 2022. The network of
charging infrastructure is also growing (uYilo, 2020).  

In South Africa, key issues include higher import 
taxes (25% for electric vehicles vs. 18% for 
conventional cars) and no incentives for electric 
vehicle adoption (although a fuel levy is applied as 
part of the country’s carbon tax). However, several 
transport operators have recently indicated an 
interest in converting their fleets to electric, 
including the University of Cape Town and the 
Gautrain Management Agency. The City of Tshwane 
has invested in a fleet of electric vehicles for 
demonstration projects and installed free charging 
stations at three municipal buildings.   

Implementation Next Steps

Further scoping is needed to identify local barriers
to electric vehicle adoption, as well as potential 
incentives and support that may be offered by
the City. CoE could begin by looking into sustainable 
procurement of electric vehicles for its own fleet,
as well as looking into opportunities for private 
sector investment and space rental to build
charging points. The implementation of charging 
infrastructure could be undertaken by private 
companies, such as fuel companies or large retailers, 
on their premises. To support the switch to electric 
buses, a pilot project could be developed and 
implemented with large transport operators,
such as Putco. Early-stage development work could 
consider the contracting regime, route selection, 
duty-cycles of operation for electric buses, the 
charging configuration and specifications of buses 
and charging solutions, assured power supply, and 
depot infrastructure readiness.

It is important to consider the carbon intensity of the 
electricity used to power new electric vehicles. If the 
carbon intensity of electricity is high, as is the case 
with the national grid in South Africa, the carbon 
savings resulting from a switch to electric vehicles 
will be minimal. Therefore, it is recommended to pair 
vehicle charging stations with renewable electricity 
generation to maximise the carbon impact.

Encourage Electric Vehicles

Measure   1
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Parking Restrictions

Measure   2

Description
The City implements parking restrictions for new 
developments, placing a maximum on the number 
of parking spaces that can be constructed per 
square metre of gross leasable space. The City also 
implements paid street parking in heavily congested 
areas at a price that promotes vehicle turnover, 
carpooling, and public transportation. 

Parking restrictions are accompanied by 
transit-oriented development (TOD) and travel 
demand management (TDM) initiatives. In areas 
where parking is restricted, the City ensures there is 
easy access to public transportation to make taking 
a train, bus, or minibus preferable to driving a 
private car. Systems to enforce parking restrictions 
and collect parking fees could be funded by the City 
or implemented through private sector business 
models/concessions.

The possible impact considers that 2,500 street 
parking spaces are targeted, with 10% of drivers 
using these spaces shifting to other modes.
In addition, 10% fewer new parking spaces are 
constructed, with a decrease of 1.5 daily car trips
for every reduced off-street space.

Context
The Ekurhuleni Town Planning Scheme (CoE, 2014) 
specifies parking requirements per land use type, 
which ensures there is ample parking available for 
residents and visitors. For example, dwelling houses 
are required to have sufficient space for parking 1-2 
vehicles, and offices are required to have 2-4 spaces 
per 100 m2. There are no off-street parking 
requirements in the central business district (CBD) 
areas, provided that sufficient on-street parking is 
available. Since many rely on cars for their primary 
mode of travel, parking restrictions must be 
implemented as part of an integrated strategy
to improve public transport and create attractive 
CBD environments for pedestrians, to avoid 
deterring businesses, employees, and customers.

In cities around the world, measures to reduce 
off-street parking by removing minimum parking 
requirements and instituting parking maximums
are gaining popularity, including in the United 
States of America, Europe, Mexico, and Brazil.
These measures target any oversupply of available 
parking that enables car use and undermines public 
transportation efforts. A few cities have piloted 
dynamic-responsive street parking pricing, where 
the price of street parking adjusts based on 
demand. For example, dynamic-pricing pilots in 
Mexico City, San Francisco, and Taipei have seen 
good results.
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Implementation Next Steps

Parking policies can accompany existing efforts on spatial planning and TOD strategies.
There are several ways off-street parking restrictions can be implemented, including by capping 
residential parking and reducing parking allowances in high density and TOD areas. The specific 
implementation approach would be developed by planning authorities based on the specific land 
use type and characteristics of the area. Parking restrictions would also have to consider how to 
mitigate potential spillover effects, such as impacts on tourists and business development,
by ensuring there are viable public transportation alternatives.

CoE has conducted a review on TDM strategies, which identified parking pricing as an important 
component (CoE, 2013). The review suggested a pilot parking pricing study for Germiston, as part 
of the CBD upgrade project. This includes a study of supply and demand, as well as regular 
monitoring of utilisation, parking revenue, and assessment of traffic congestion. This approach
can help test alternative parking policies and determine car users’ price elasticity. A company
could be contracted to collect parking fares, especially for on-street parking using handheld 
devices, which would create employment opportunities and help formalise existing informal 
marshals for on-street parking.

Rhodesfield Gautrain station, en route between O.R. Tambo International Airport and Johannesburg.
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The actions in the Transportation sector are ambitious, centring on shifting travel 
from private cars to public transit, as well as electrifying cars and buses. It is important 
that increasing supply of public transit is accompanied by policies and initiatives that 
discourage the use of private cars. While integrated spatial planning and non-motorised 
transportation infrastructure are not quantified as standalone actions in the Green 
City Action Plan, they are essential to the successful implementation of the selected 
measures. Priority measures are set out in Table 3 and described in greater detail in
the following sections.

New Buses and Priority Bus Lanes

Measure   3

Description
The City implements an enhanced bus system along 
planned bus rapid transit (BRT) routes. The City 
operates new buses, some of which are electric.
The City implements priority bus lanes to improve 
bus services and reduce travel time. The priority bus 
lanes are on existing city streets; therefore, they are 
distinct from dedicated lanes of BRT systems 
because they do not require building new 
infrastructure. Existing traffic lanes are restricted
for buses and other priority vehicles, such as electric 
vehicles and taxis during peak hours, and there is 
monitoring and enforcement to deter other private 
vehicles from violating the restrictions. 

The bus system is accompanied by strategies that 
encourage public transport ridership, including 
spatial planning, densification along corridors,
and TDM projects such as secure park-and-ride 
facilities and workplace travel plans. Feeder routes 
are expanded to improve connectivity to the main 
trunk lines, including developing arrangements to 
deploy minibus taxis to serve as first/last mile links 
to the bus system. New buses also help improve 
wheelchair accessibility on public transport.
New buses could be funded through City budgets, 
financial institutions, and/or through private
sector business models/concessions including
asset leasing.

The possible impact of this measure considers 445 new 
buses, 25% of which are electric buses, with 222,500 
new daily passengers. One-third of daily ridership 
occurs on target corridors and adding bus lanes to 
these improves travel time by an estimated 15%, 
which increases ridership on the corridors by 7.5%.

Context

The City has a comprehensive and integrative
BRT plan, with seven routes spanning 286 km, 
of which 11 km of dedicated lanes are currently 
operational with a daily ridership of 3,540 
passengers/day (as of March 2020, before COVID-19 
lockdown). Further construction is on hold due to a 
national funding freeze; however, the City has been 
advised to run the bus routes to build the business 
case for transit infrastructure. The initial estimates 
for passenger volumes of the full BRT system were 
approximately 1,180,000 daily passengers (CoE, 
2011). As of March 2020, the Harambee BRT system 
had 18 BRT buses operating two services in the city: 
1) Thembisa to Isando (forward trip is 26 km, return 
trip is 24 km); and 2) Thembisa to O.R. Tambo 
International Airport (forward trip is 26 km, return trip 
is 27 km; see Figure 8). There are 11 km of two-way 
dedicated bus lanes used by the two services.

CoE has prioritised public transport networks to support greater integration across the city.
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Implementation Next Steps

There is an important balance between supply and demand for new public transportation. The supply
(i.e., new buses) modelled in this measure must be accompanied by strong policies to shift people
from private cars to public transport in order to meet ridership goals. Bus safety, cleanliness, reliability, 
and value for money are all important to encourage more affluent commuters to switch from being 
single-occupant vehicle users to public bus commuters. Information about bus routes, scheduling, and 
bus identification must be easily accessible in both conventional and online formats. The development
of the Integrated Rapid Public Transport Network (IRPTN) has been accompanied by efforts to encourage 
public transportation ridership, including spatial planning, densification, TOD, and TDM. Planning 
frameworks and TDM pilot projects, such as secure park-and-ride facilities and workplace travel plans 
(CoE, 2013), have been identified and are ready  to be implemented. 

Figure 8: Harambee BRT routes currently in operation (as of March 2020). Source: http://www.harambeebrt.co.za/routes/.
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Integrated Payment System
and Improvements for Minibus Taxis

Measure   4

Description
The City works with the minibus taxi industry
to implement a cashless payment system that
is integrated with other public transport modes. 
Minibus taxi passengers can use a smart card or 
mobile app to pay their fare. By eliminating the 
need to carry cash, the integrated payment system 
can help improve personal safety of both 
passengers and drivers.

In addition, the City works with the minibus taxi 
industry to implement other actions that improve 
ridership on minibus taxis. Actions can include 
prioritising passenger and driver safety, improving 
roadworthiness of vehicles, and driver training. 
Travel times can be improved with the usage of 
priority lanes, and taxi stands and public transport 
facilities that enhance passenger experiences, 
particularly in TOD areas. Arrangements can also
be made for minibus taxis to provide first/last-mile 
feeder services to the formal bus network.
The City could offer incentives for minibus taxi 
improvements, and an electronic payment system 
could be funded through private sector business
models/concessions.

The possible impact considers an increase in taxi 
ridership by 15% (displacing private car travel), 
with approximately 10% more minibus vehicles, 
half of which are electric, added to the fleet. 

Context

Minibus taxis are an important part of the public 
transport system in Ekurhuleni and in South Africa. 
There have been efforts to formalise minibus taxis
in other cities, including contactless payment cards 
that were met with resistance from drivers. Drivers 
objected to having their income reported to 
authorities and subsequently taxed, resulting in lost 
wages. A cashless payment system would have to be 
developed in collaboration with the minibus taxi 
industry and considering issues such as data privacy 
and wage loss.

There is already a cashless payment system for
the Harambee BRT network, the Harambee Card.
Riders can load money onto their cards at any of
the Harambee ticket kiosks. There are plans to 
expand this integrated payment solution to affiliate 
bus services within Ekurhuleni.

Implementation Next Steps

Further scoping is needed to identify the best approach. For minibus taxi improvements, 
implementation requires extensive engagement with the minibus taxi industry and meaningful 
public participation. An initial next step is to review the e-system introduced in 2015/16 by the
Gauteng Department of Roads and Transport. The system is owned and operated by FairPay.
Taxi Choice, the commercial arm of the South African National Taxi Council, is the sole shareholder, 
and Curve Group Holdings is the primary technology partner. A comprehensive, cashless fare/ 
payment integration system should also include Metrorail, Gautrain, and nearby BRT and bus fleets 
in Johannesburg and Tshwane to accommodate commuters who travel between neighbouring 
municipalities. This should be explored in collaboration with other municipalities, and it will require 
coordination with all levels of government and leadership by Gauteng Province. 
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Actions in the Waste sector support extraction of value from waste that is diverted 
from landfill, including composting, recycling, and waste-to-energy. With all
measures combined, the Improved Case scenario represents a 65% savings in waste 
sent to landfill compared to 2030 BAU (Figure 9). Priority measures in the waste sector 
are set out in Table 4  and described in greater detail in the following sections.

Waste
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  Individual Measure Landfill Waste  GHG Savings
   Reduced (%) (%) 

 1 Composting 22.0% 1.0%

 2 Anaerobic Digestion 2.6% 0.2%

 3 Materials Recovery Facility and Separated Collection of Recyclables 16.3% 0.5%

 4 Energy from Landfill Gas 0.0% 1.2%

 5 Waste-to-Energy 24.1% 2.0%

Table 4: Waste measures and individual impacts. 

Figure 9: Current, BAU, and Improved Case for waste disposal (Mt/year). Data on waste disposal was estimated based on landfill
tonnage reports supplied by the City (values do not include industrial waste or builders’ rubble). Data and sources are available 
separately.
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Composting

Measure   1

Description
The City opens centralised composting facilities 
and requires large garden waste producers,
such as golf courses and schools, to compost on 
site. Composting facilities can be funded with City 
budgets, financial institutions, and/or PPP 
arrangements, depending on the business model 
and end-uses of compost material.

The possible impact considers that 40% of garden 
waste is diverted from landfills, including from 
large garden waste producers, and composted.

Context
There is a significant amount of garden waste 
received at landfills for disposal, as indicated in 
landfill waste tonnage reports and a 2016 waste 
characterisation study (Aurecon & CSIR, 2016). 
Much of the garden waste is processed and used 
on landfill sites for slope stabilisation and as a 
capping layer.

Implementation Next Steps

The next step in implementation is a comprehensive feasibility study to more closely examine
the sources of garden waste, end-users of compost, technologies, and indirect consequences
of large-scale composting efforts, among other aspects. The study should validate the quantity
and quality of garden waste received at landfills, as well as identify any complementary waste 
streams that may enhance the composting process. It should also explore potential end-users
of the produced compost, such as for own use, City use, or as a commercial product to market. 
Options for technologies and business models should be explored in more detail, as well as any 
indirect consequences of diverting garden waste from landfill sites, such as a reduction in capping 
and slope-stabilisation materials available for landfill management.

The city has a number of open spaces frequented by residents 
and visitors. The City keeps these areas neat and tidy, including 
through grass cutting. 
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Biogas capture at an anaerobic digestion plant.

Implementation Next Steps

As with composting, the next step in implementation is a feasibility study. The study should include 
a comprehensive assessment of food waste sources, including domestic and commercial arisings, 
as well as determine the most practical placements, sizes, and types of anaerobic digestion 
equipment. Commercial arisings could be targeted as low-hanging fruit given their typically lower 
levels of contamination. To limit contamination of domestic arisings, segregated collection at
the household level would likely be needed. 

Anaerobic Digestion

Measure   2

Description
The City collects and processes food waste using 
anaerobic digestion. In anaerobic digestion 
facilities, microorganisms break down organic 
waste in the absence of oxygen and produce a 
biogas that can be used as fuel. Contamination of 
food waste arisings, including food packaging
and utensils, can interfere with both mechanical 
and biochemical aspects of the digestion process. 
Food and beverage manufacturing and 
pre-consumer food waste sources tend to have 
lower levels of contamination. Anaerobic digestion 
could be financed by banks, development finance 

institutions, and/or PPP arrangements.

The possible impact considers that 40% of food 
waste is treated, producing approximately 1 GWh 
of electricity and 2.5 GWht of heat per year.

Context
Platkop is the only landfill facility that currently 
accepts food waste. Ekurhuleni has a number
of food and beverage manufacturing and 
agro-processing enterprises, as well as a large 
hospitality industry including activities at the 
airport, which suggests that commercial food
waste arisings are likely substantial. 
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Description
The City works with the private sector to open
and operate a materials recovery facility (MRF)
that produces marketable end products. An MRF
is a specialised plant that receives, separates,
and prepares recyclable materials for recycling 
industries and end-use manufacturers. The facility 
is paired with separated collection of recyclables. 
The City also works with communities to implement 
waste collection and sorting cooperatives, as well as 
the independent waste pickers to synergise efforts. 
An MRF could be financed through City budgets, 
financial institutions, and/or PPP arrangements, 
depending on the end-uses and market for 
recyclable materials.

The possible impact assumes that 400 tonnes
of recyclables are processed per day, with 60% 
diverted from landfill.

Context
Ekurhuleni had an MRF at the Weltevreden landfill 
site. After operating for three years, the facility had 
to close due to an inconsistent recycling market
and accumulation of recovered materials. 
Recyclable waste pickers and small- and 
medium-recycling enterprises operate in the City, 
and they recover more recyclable waste than is 
recovered at landfill sites. In early 2021, due to 
increased household waste volumes caused by the 
lockdown, the City introduced waste separation at 
source in some areas and encouraged residents to 
separate their clean recyclable waste to hand over 
to waste pickers.

There was also a pilot project for community
waste collection and sorting cooperatives.
Three cooperatives operated in Thembisa township 
from 2015 to 2017, through a project implemented 
by an international partnership including Oxfam 
Italia, Confservizi CISPEL Toscana, Municipality of 
Florence, CoE, and the South African Department of 
Cooperative Governance (Oxfam, 2017). The project 
improved waste collection in Thembisa by 1.4 times 
the amount previously collected.

Implementation Next Steps

The success of any MRF will rely on the marketability of recycled materials. Further investigation 
is needed to better understand market barriers, opportunities for addressing them, and ways to 
add value to the end products. For example, an MRF can be designed to reduce contamination in 
recyclable waste materials, which can help give confidence to buyers about product quality. 
Another option that may pair well with waste-to-energy efforts is refuse-derived fuel (RDF) pellets, 
where combustible waste is processed into a fossil fuel alternative for manufacturing and industrial 
use. As with other waste measures, next steps require a feasibility study to examine quantities of 
recyclable waste, technology options, and business models, among other things. New business 
models can be developed that help formalise the contributions of independent waste pickers, 
including separation of duties with formal waste collection to avoid disputes and logistical 
arrangements to get their recyclables to the MRF. 

Materials Recovery Facility and
Separated Collection of Recyclables

Measure   3
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Energy from Landfill Gas

Measure   4

Description
The City generates energy from landfill gas
captured at existing landfill sites. Landfill gas is 
collected using wells and piping buried into the 
landfill, then processed and treated for use.
Landfill gas has about half the heating value
of typical natural gas. Options for use include 
electricity generation, direct-use of medium-Btu 
gas, or upgrading to high-Btu, renewable natural 
gas. Energy from landfill gas could be funded by
the City, through financial institutions, and/or
with PPP arrangements. Alternative funding sources 
could also be explored, such as carbon credits or 
carbon tax inputs.

The possible impact of this measure is based on
1,350 m3/hour of landfill gas being captured, with the 
equivalent of 32 GWh of electricity produced per year.

Context
Landfill gas capture systems were installed at
four of the five landfill sites in the City. There is no 
landfill gas capture system at Platkop, as digging
is not allowed due to the presence of asbestos
(the disposal of asbestos powder/solids is permitted 
at Platkop). Only one site, Simmer and Jack,
was equipped to generate electricity from the 
landfill gas, while gas was flared at the remaining 
three sites. 

Implementation Next Steps

Next steps include a feasibility report, including 
an updated assessment of quality, consistency, 
and quantity of gas output, as well as the 
development of a pricing scheme for landfill 
gas. In a high-level tariff analysis conducted
by IFC in support of the Ekurhuleni Power 
Partners programme, landfill gas was not 
found to be cheaper than grid electricity at 
current pricing. However, it was recommended 
that landfill gas should not be considered on
an “energy only” basis — other considerations, 
such as the negative impact of flaring or
no intervention on landfill sites, were also 
important. In this respect, alternative funding 
sources linked to avoided GHG emissions
(e.g., reductions in carbon tax inputs, carbon 
credits) could potentially be leveraged to 
support project viability.

Bundles of cardboard waste.
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Implementation Next Steps

To ensure the right technology is selected with the best financing options, feasibility studies would 
need to be conducted and/or updated to better understand the following: waste quantities, waste 
characteristics (morphology and make-up of waste), moisture content, calorific value, seasonality 
or changes throughout year, trends and forecasts that will affect future waste, and changes through 
the waste supply chain, among other factors.

Waste-to-Energy

Measure   5

Description
The City works with the private sector to construct 
a waste-to-energy plant with electricity generation. 
Waste-to-energy is thermal treatment of waste 
involving the combustion of waste materials into 
heat, gas, and ash. Waste-to-energy is primarily a 
waste management solution that, at the same time, 
delivers base load electricity to the grid (and can 
also supply heat). Thus, it typically relies on 
a combination of tipping or gate fees and electricity 
tariffs for financial viability. Waste-to-energy could 
be implemented through a PPP, or it could be 
funded through the City or financial institutions. 
Typically, projects rely on tipping fees and 
electricity tariffs for financial viability.

The possible impact considers that approximately 
650 tonnes of waste is processed per day, producing 
136 GWh of electricity per year.

Context
The City is pursuing the implementation of one
or more waste-to-energy facilities through various 
initiatives, including on a PPP and IPP basis
through the Ekurhuleni Power Partners initiative. 
Development of a landfill and alternative waste 
treatment facility in the northern part of the city 
(at Esselen Park) is a key initiative. As part of
these initiatives, the City has completed a waste 
characterisation and alternative waste treatment 
project feasibility study. 

The complexities of developing these projects
are evident from the limited track record of 
waste-to-energy projects in the region — including 
using MSW or RDF as feedstock — with no facilities 
operational in South Africa. Facilities must adhere 
to strict regulations to protect air quality, which 
necessitate air pollution control systems to avoid 
hazardous emissions. Waste-to-energy facilities 
should target waste that cannot be recycled and
is typically sent to landfill; therefore, facilities must 
be sized appropriately and considered as part of 
an integrated waste management strategy that 
includes waste reduction, recycling, composting, 
and anaerobic digestion. 
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Domestic refuse is collected weekly across the city.
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Actions in the Water sector focus on improvements to water security, which includes 
both reducing the demand for water and increasing water supply and storage.
Actions in this sector include expanding water reuse from wastewater treatment plants, 
reducing water losses in the supply system, and reducing water demand at the building 
level with efficient fittings. Priority measures are set out in Table 5 and described in 
greater detail in the following sections. 

Water
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With all measures combined, the Improved Case scenario represents a 20% improvement to water 
security compared to 2030 BAU (Figure 10).

   Water Security  GHG Savings
  Individual Measure Improved (%) (%) 

 1  Reuse of Treated Wastewater  6.7% 10.0%

 2 Reduction in Unaccounted-for Water Losses 6.0% 0.1%

 3 Mandatory Water Efficient Fittings in All New Buildings  4.0% 0.2%

 4 Programme to Upgrade Water Fittings in Existing Buildings 3.0% 0.2%

 5 Smart Water Meters 3.3% 0.1%

 6 Combined Heat and Power from Wastewater Biogas 0.0% 1.1%

Table 5: Water measures and individual impacts. 

Figure 10: Current, BAU, and Improved Case for freshwater use (million litres per day; MLD). Data on water consumption was 
supplied by the City (does not include Rand Water direct customers). Data and sources are available separately.
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Description
The City and Ekurhuleni Water Care Company 
(ERWAT) work with large users of non-potable
water to supply treated effluent from wastewater 
treatment works, such as for industrial and 
irrigation uses. Wastewater reuse could be 
implemented with commercial finance and/or 
private investment, supported by creditworthiness 
of industries and other off-takers. The City utility 
could generate revenue from the sales.

The possible impact of this measure considers 
about one-third of the practical effluent for reuse, 
118 MLD.

Context
ERWAT currently supplies 26 MLD of treated 
effluent to nearby businesses for irrigation.

It has been determined through a wastewater 
reclamation feasibility study (CoE & Wayo, 2017) 
that there is 338 MLD of practical effluent available 
for reuse, which is 13 times the current reuse levels. 

There are several businesses and industries
with direct connections to Rand Water supply.
The reclaimed, non-potable water could offset
these customers’ reliance on Rand Water,
as well as help generate revenue for the City.

ERWAT is undertaking a regionalisation strategy, 
where the number of wastewater treatment
works will be reduced from the current 19 plants 
(Figure 11) to 10 plants: five large regional works
and five smaller works. The wastewater reclamation 
feasibility study identified eight plants to serve as 
providers for reclamation, taking the regionalisation 
strategy into account in its analysis.      

Reuse of Treated Wastewater

Measure   1

ERWAT operates 19 wastewater treatment works that receive between 700 and 1,000 MLD of wastewater, both domestic and industrial.

Photo: ERW
AT
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Implementation Next Steps
Next steps include a closer examination of details, such as the demand for reuse supply,
the regulatory context, and the infrastructure and institutional arrangements required.
The City could exchange with other cities on approaches and lessons, including the City of Cape 
Town, which has developed systems and by-laws to distribute treated effluent for irrigation and 
industrial uses. Engagement with prospective end-users will be important, as well as environmental 
assessments to determine the amount of wastewater flow into rivers that must be maintained
for species and habitat conservation.
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Figure 11: ERWAT’s area of operations, including the 19 water care works and their proximity to towns/cities. 
Source: https://erwat.co.za/water-care-works-wcw/area-of-operation/.  
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Description
The City implements a programme to reduce 
unaccounted-for water losses. Unaccounted-for 
water losses are calculated as the bulk system input 
less the authorised consumption. Unaccounted-for 
water losses include apparent losses (i.e., 
unauthorised consumption, metering inaccuracies) 
and real losses (i.e., leakage on transmission and/or 
distribution mains, leakage and overflows of utility 
storage tanks, and leakage on service connections 
up to the point of customer metering). 

Strategies to reduce water losses include repairing 
and replacing leaking water pipes and tanks, 
improvements to metering systems, removal of 
unauthorised connections, and controlling water 
use through fire hydrants. Loss reduction could be 
funded by the City, and/or through a private sector 
deployment model.

The possible impact of this measure considers a 
20% improvement, in line with CoE’s current target 
of 24% loss reduction by 2030.

Context
Ekurhuleni experienced about 30% unaccounted-for 
water losses in the baseline year, which included 
25.7% real losses and 4.5% apparent losses
(CoE, 2020). More recent data provided by the City 
for February 2020 to January 2021 shows this value 
has slightly increased to 33%. The City has 
developed a Long-Term Water Conservation and 
Water Demand Management Strategy (CoE, 2020), 
which aims to improve the situation to 25% 
non-revenue water losses by 2025. The overall 
target includes targets for real losses (20.9%), 
apparent losses (3.7%), and unbilled authorised 
consumption (0.4%). Key initiatives that have
been prioritised are installation, replacement and 
maintenance of water meters, property leaks repairs 
for indigent consumer stands, bulk metering for 
informal settlements, proactive leak detection
and repairs, sectorisation, pressure management, 
telemetry, and pipeline replacement. 

Reduction in Unaccounted-for Water Losses

Measure   2

Implementation Next Steps
To leverage private sector finance to address water losses, the following next steps
are proposed:

•  Analyse water supply and consumption data, focusing on a selected area of the city    
 (targeting district metered areas experiencing high water losses) to identify the root    
 causes of losses and prioritise interventions, including smart or digital solutions where
 these enhance viability;

•  Develop a non-revenue water action plan, bill of quantities, and financial assessment;

•  Determine a deployment model to attract private sector expertise, for example through 
 a performance-based contract; and

•  Replicate the approach across the city. 

It will be important to gain community support for the efforts to reduce water losses.
Awareness campaigns, targeted consultations, and community-tailored solutions can help
with the transition.
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Public pools are open springtime through to the end of summer. 
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Description
The City requires all new buildings to have water 
efficient fittings, including on taps and showers,
as well as water efficient toilets. The cost of water 
saving equipment would be borne primarily 
by developers, but the City and/or national 
government could contribute with incentives.

The possible impact considers its implementation
in 100% of new buildings, with fittings using 25%
to 35% less water than traditional fittings, rolled
out over time.

Context
The South Africa National Building Regulations
do not currently include provisions related to water 
efficiency, though work has started on drafting 
water efficiency standards (GreenCape, 2020d). 
There are numerous options for cost-effective, 
water-saving equipment available in South Africa.

Mandatory Water Efficient Fittings
in All New Buildings

Measure   3

Implementation Next Steps
The next step is to develop the regulatory approach, which could include an ordinance tied
to plumbing regulations. At the product level, this could include requiring water-efficient fixtures 
that comply with a labelling programme or meet maximum flow rate thresholds. The City could 
alternatively explore requirements at the building level, such as mandatory water performance 
rating and auditing, minimum water performance requirements, etc. An awareness campaign
and incentives can help build community support and promote compliance with the regulations.
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Description
The City implements a comprehensive programme 
to upgrade water fittings in existing buildings. 
Building owners and households are encouraged 
to replace their fittings. Water saving equipment 
could be provided free-of-charge, subsidised with 
a rebate, or tied to another incentive provided by 
the City. Grants and incentives could help offset 
the costs of a water fittings upgrade programme, 
and/or private sector deployment models could 
be explored.

The possible impact of this measure assumes 
implementation in approximately 30% of existing 
buildings, including hotels and residential buildings. 
Efficient fittings use 25% to 35% less water than 
traditional fittings.

Context
There are several water efficient fittings that are 
easy to retrofit in existing buildings, including 
toilet cistern displacement products, low-flow
tap aerators and showerheads, and water efficient 
appliances such as dishwashers and washing 
machines. Water saving equipment is widely 
available in South Africa at reasonable costs. 

Around the world, cities and local utilities have 
implemented replacement programmes for water 
efficient fittings. In many cases, efficient plumbing 
fittings and toilets are offered to homeowners
for free or with a rebate, sometimes with free 
installation as well. Some cities have implemented 
upgrade requirements linked to a change of 
building ownership or issuance of building permits 
for renovations.

Programme to Upgrade Water Fittings
in Existing Buildings

Measure   4

Implementation Next Steps
Further scoping is needed to identify the best approach for an upgrade programme. Implementation 
could be combined with efforts to reduce non-revenue water losses, such as coupling the fittings 
upgrades in buildings with the installation, replacement, and maintenance of water meters.

Water tankers support water supply in informal settlements.
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Description
The City implements a programme to install smart 
water meters on certain buildings. Smart water 
meters give the utility real-time data on water use, 
send notifications when there is a leak or burst in 
the distribution network, and can help ensure fair 
billing with accurate monitoring. Smart water 
meters could be funded by the City as part of 
improvements to network functioning and the 
metering and billing system, and/or private sector 
business models could be explored.

The possible impact assumes implementation in 
20% of buildings, including hotels, hospitals, large 
new residential developments, and some schools, 
helping reduce water use and leakage by 10%.

Context
CoE has an initiative to become a smart digital city, 
including moving accounts and payments online, 
developing an app for service delivery, and 
providing Wi-Fi in City-owned buildings. There are 
on-going efforts to improve the water billing system, 
along with the efforts to reduce non-revenue water 
described above. The City has already rolled out
the replacement of some meters with smart meters, 
in order to reduce errors in meter readings. 

Saldanha Bay Municipality, north of Cape Town, 
has had success with its smart meter programme 
(Kamstrup, 2019). The programme began in 2017 at 
a pilot site in Vredenburg Town with the installation 
of one concentrator and 2,558 smart meters. In the 
first 30 days, 317 leak notifications were received. 
The alarms enabled the municipality to respond to 
leaks and bursts within a few hours, which reduced 
water losses by 4 million litres. The success of the 
pilot project has led to plans to scale up to 30,000 
smart meters in the coming years. 

Smart Water Meters

Measure   5

Implementation Next Steps
The City has already implemented
some smart meters. Next steps include 
developing deployment models to expand 
pilots and build on current efforts. It will 
also be important to gain community 
support through awareness campaigns, 
incentives, and community-tailored 
solutions. Smart meters benefit consumers 
by ensuring they are charged for the correct 
water usage, and they can help avoid billing 
disputes. Smart meters can also help 
encourage conservation by providing 
real-time feedback on consumption, 
as well as allow the utility to match tariffs
to water demand management measures.

Water meters can help to detect leaks in the system.
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Description
ERWAT captures biogas from wastewater treatment 
plants and uses it to generate electricity and heat 
in a combined heat and power (CHP) system. 
Biogas is a by-product of anaerobic digestion 
treatment of sewage sludge. Biogas projects could 
be funded with national grants, by the City utility, 
through financial institutions, and/or implemented 
through a PPP.

The possible impact assumes that 75% of wastewater 
treatment plant capacity captures biogas and 
converts it to heat and electricity, producing
12.7 GWh of electricity and 15.9 GWht of heat per year.

Context
Biogas is currently captured at the Welgedacht 
wastewater treatment plant, which processes 81 
MLD. Anaerobic digestion is used in the treatment 
processes of 15 of ERWAT’s 19 plants, totalling 660 
MLD or 94% of treatment throughput.

Combined Heat and Power from Wastewater Biogas

Measure   6

Implementation Next Steps

Further scoping with a feasibility study 
is needed, including an assessment of 
quality, consistency, and quantity of 
biogas output. Potential end-users of 
the electricity/heat (e.g., whether used 
on-site or sold commercially), options 
for technologies, and business models 
should be explored in more detail. 
If sold commercially, potential 
customers include nearby farms and 
industrial facilities. The electricity 
and/or heat could also be used to fuel 
on-site treatment processes, replacing 
the need for energy from fossil fuels.

The design capacity of ERWAT’s individual works varies from 1 MLD to as high as 170 MLD.

Photo: ERW
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Agriculture, the airport, and industry were considered outside of APEX, as these
sectors are important in Ekurhuleni but not yet built into the APEX Online App.
Actions quantified in these sectors focus on fossil fuel energy savings, including
energy efficiency upgrades, renewable energy technologies, and efforts toward
carbon neutrality. Opportunities for water management in the agriculture sector
are also described as a measure, though not quantified due to lack of available
data. Individual measures are set out in Table 6 and described in greater detail
in the following sections. 

Other Sectors
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   Other Sector  GHG Savings
   Fossil Fuel Energy  ktCO2e/year
  Individual Measure Savings (%) 

 1  Agriculture Energy Efficiency and Renewable Energy 1.6% 30

 2  Agriculture Water and Waste Improvements N/A -

 3  Airport Carbon Neutrality 4.7% 95

 4  Industry Energy Efficiency and Renewable Energy 9.2% 157

Table 6: Agriculture, airport, and industry sector measures and estimated impacts.

Figure 12: Current, BAU, and Improved Case fossil fuel energy use in the agriculture, airport, and industry sectors (GWh/year).
For agriculture and industry: data on electricity consumption was supplied by the City (does not include Eskom direct customers); 
other fuel consumption was estimated from fuel sales (SA DoE, 2020). For the airport: data was estimated based on electricity
and ground fuel consumption apportioned by aircraft landings (ACSA, 2019). Data and sources are available separately.

The Improved Case scenario represents a 15.4% savings in other sector fossil fuel energy use compared 
to 2030 BAU (Figure 12).
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Agriculture Energy Efficiency
and Renewable Energy Upgrades

Measure   1

Description
The City works with farmers to implement energy 
efficiency interventions. Interventions can range 
from behavioural changes to investing in energy 
saving and renewable energy technologies.
Since agriculture is heavily reliant on energy as a 
production factor, energy efficiency and renewable 
energy technologies can help make farming 
businesses less susceptible to volatility surrounding 
energy prices and availability.

The possible impact of this measure is based on 
50% of farms implementing energy efficiency and 
renewable energy upgrades, estimated to lead to
overall energy savings of 20% on these farms.

Context
There is more than 34,000 hectares of agricultural 
land in use in Ekurhuleni, over 80% of which is 
annual crop cultivation or planted pastures
(CoE & UE, 2017). The City owns 1,689 hectares of 
farms that are used by co-operatives for crops and 
livestock. While energy consumption data on 

specific agricultural sub-sectors is unavailable
for South Africa, there is European data on energy 
intensity of agricultural activities (Switch Africa 
Green, 2016). Crop production is the least energy 
intensive, followed by horticulture, which is 
marginally more energy intensive than crops 
(except for greenhouse activities, which are highly 
energy intensive). Animal and animal products
are the most energy intensive, consuming 
approximately 5-7 times more energy than crops 
and horticulture.

South African farms of all sizes can implement 
energy efficiency measures, including behavioural 
changes. They are cheap to implement and were 
found to save agriculture businesses an estimated 
20% on average (GreenAgri, 2021). Solar PV is well 
suited for on-site power generation, and waste 
produced on-site can be converted to energy in 
the form of biogas. Table 7 shows some examples 
of renewable energy and energy efficiency 
technologies that have been adopted in the 
agriculture sector in South Africa.

 Renewable Energy Technologies

• Solar PV for cooling, irrigation, powering   
 machinery, electric fencing and gates,   
 heating, lighting, refrigeration vehicles,
 pack houses, borehole pumps

• Hydro-electric turbines 

• Biogas plants, bio-digester (cogeneration)

• Solar thermal water heaters 

• Anaerobic digestion from food waste, 
 cattle manure, animal waste 

• Gasification from invasive wood trees

 Energy Efficiency Technologies

• Power factor correction capacitator
 on motors

• Variable speed drives for irrigation

• Shade cloths on greenhouses 

• Eskom energy saving initiatives

• LED for lighting in poultry production 

• LED for farmhouses

Table 7: Renewable energy and energy efficiency technologies currently in use in the agriculture sector in South Africa.
Source: adapted from Switch Africa Green, 2016.
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Implementation Next Steps
Next steps could include demonstration projects on some sites, such as on City-owned farms
or underused high-potential land, as identified in the Ekurhuleni Agriculture Feasibility Study
(CoE & UE, 2017). Demonstration projects could include technologies related to energy efficiency, 
renewables, and anaerobic digestion, which could also serve as a learning laboratory and offer 
education opportunities for local farmers.

An agricultural pasture under irrigation.
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Agriculture Water Improvements

Measure   2

Description

In addition to energy improvements, the City

works with farmers to implement water efficiency 

interventions, including drip irrigation systems and 

exploring the potential for secondary, non-potable 

water sources. Drip irrigation systems consist of 

pipes with holes that are either buried or slightly 

above the ground next to crops, where water

slowly drips on the roots and stems. Secondary, 

non-potable water sources may include treated 

effluent from industries and/or wastewater.

Context
Groundwater is widely used on farms for irrigation 
in Ekurhuleni, which are primarily furrow or 
overhead systems (agricultural water consumption 
quantities were not available for analysis).
Drip irrigation systems are 95-100% efficient, 
representing an improvement over furrow systems 
(60-70% efficient) and overhead systems (80-85% 
efficient). There are companies in South Africa that 
offer drip irrigation equipment, such as Netafim. 
Drip systems have also been shown to improve 
yields and decrease weeds.

Implementation Next Steps
Drip irrigation could also be among the agriculture demonstration projects on City-owned farms,
as described above. In the longer term, one of the biggest issues with drip irrigation is maintenance 
and availability of spares. The City could facilitate a drip irrigation education programme, training 
on maintenance, and supply chain access to spare parts. 

Dry land and irrigated agriculture are amongst the key land 
uses in rural areas of Ekurhuleni.
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Description
The City encourages O.R. Tambo International 
Airport to pursue its goal of carbon neutrality by 
2030. The possible impact of this measure assumes 
that the airport achieves its goal of carbon 
neutrality by 2030. Therefore, all energy use at
the airport is considered carbon neutral, either 
through replacement with renewable sources
or through the purchasing of carbon offsets.

Context
O.R. Tambo International Airport is the largest 
airport in Africa, with an operational volume of over 

100,000 flight landings in 2019. Airports Company 
South Africa (ACSA), which operates O.R. Tambo
and eight other airports in South Africa, has a goal
of being a carbon neutral business by 2030. In 2019, 
ACSA had an overall consumption of 235 GWh of 
electricity and 422 kL of fuel and diesel (ACSA, 2019). 
O.R. Tambo has attained Airport Carbon Accreditation 
Level 2 certification, which requires airports to set up 
their carbon management system and progress 
towards a reduced carbon footprint (ACI Europe, 
2021). ACSA is working towards reducing electricity 
consumption, decreasing fuel consumption, and 
implementing solar power installations.

Airport Carbon Neutrality

Measure   3

Implementation Next Steps
Next steps could include engaging with the airport about how to support its efforts to pursue 
carbon neutrality.

The Gautrain links directly to the central terminal building at O.R. Tambo International Airport.
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Industry Energy Efficiency 
and Renewable Energy Upgrades

Measure   4

Description
The City works with industries to implement energy 
efficiency interventions, such as lighting upgrades 
and variable speed drives (VSD) for pumps and 
motors. Lighting upgrades can include LEDs or
other bulb upgrades, as well as lighting controls. 
VSDs regulate the speed of an electric motor to 
better match the output with the load, which 
reduces energy consumption, as well as lessens 
noise generation and wear on mechanical 
components. Industrial and mining installations
can also augment their energy supply through 
renewable technologies, such as solar.

The possible impact of this measure is based on 
50% of all industrial buildings conducting lighting 
upgrades and 20% installing VSDs. Industry lighting 
upgrades are estimated to reduce total energy use 
by 15% overall, and VSDs to reduce 20% of overall 
energy use.

Context
Eskom offers guidance and tips for industrial 
energy efficiency in South Africa (Eskom, 2015). 
Lighting accounts for 26% of electricity 
consumption in the industrial sector. There is a 
large variety of energy efficient luminaire options 
available, such as LEDs or replacing conventional 
high-intensity discharge lamps with T-Bay lamps 
in high-ceiling applications. Lighting control 
systems, such as occupancy sensors or daylight 
sensors, have been shown to reduce energy 
consumption by up to 50% in existing buildings. 

VSDs are typically 92-95% efficient, with heat 
losses usually more than compensated for by
the energy savings in the motor (Eskom, 2015). 
Case studies show 40-50% reduction in energy 
from pumps and motors using VSDs, with 
investments being recovered in as little as
a few months.

Implementation Next Steps
Finance for industrial energy efficiency improvements can be pursued through ESCOs.
At the national level, the regulatory space for embedded generation is opening up,
with regulations that exempt projects with a capacity of up to 100 MW from licensing
requirements gazetted. 
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The City invests in infrastructure such as roads, stormwater management, sewer and water pipelines, and electricity distribution 
networks to facilitate private investment.
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Solutions in the Green City Action Plan represent a pipeline for green investment in 
Ekurhuleni, which can be supported by both public and private sector funding.
The estimated costs associated with the 20 selected measures are listed in Table 8;
this includes the total capital cost as well as the direct cost to the municipality and
its agencies where the investment falls within the City's mandate. Direct costs total 
approximately ZAR 8 billion (equivalent to about USD 530 million) over 10 years. 
However, for these direct costs, the City can leverage other funding sources, like 
private sources of financing for these investments. These could include direct finance 
(e.g., bonds and loans) as well as PPPs and other business models. In certain projects, 
such as electricity generation using landfill gas, alternative funding sources linked to 
avoided GHG emissions can be leveraged to support a project’s viability. Furthermore, 
some actions rely on City (and other public) policies and mandates to generate 
investment from the private sector and individuals, such as PACE financing, electric 
vehicles, water efficient fittings, and others. 

Green Investment
Pipeline
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Green Investment Pipeline

Table 8: The total cost and direct cost to the City for all 20 measures. Total cost includes investments made by the private sector.
Direct costs include actions where the City can nudge (i.e., implement policy) or leverage (i.e., through PPPs, etc.) the private sector
to invest in green measures. Costs and paybacks are indicative only, all would need further feasibility work.
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Next Steps Following the Green City Action Plan

As detailed earlier, measures are at varying stages, 
from concept to feasibility or in some cases 
implementation (at a smaller scale than set out
in the Green City Action Plan). In implementing
the Green City Action Plan, the City will integrate 
measures and targets into its development planning 
and budgeting, to support detailed planning and 
ultimately the implementation process. In addition, 
the City will look to mobilise and work with key 
partners and other stakeholders, including private 
sector players. 

The Green City Action Plan is one piece of the City’s 
comprehensive approach to addressing climate 
change and promoting sustainable development.  

As part of the City’s membership with the C40 
Climate Leadership Group, work is in progress
that will elaborate on the City’s climate risks
and resilience and adaptation actions, which
are beyond the scope of this analysis. 

Future work will also extend the timeline of
the strategy, with an eye to achieving net zero 
emissions by 2050. Separate documents will
detail implementation plans, including institutional 
arrangements and governance surrounding 
monitoring and reporting on results, public 
outreach and communication, and more detailed 
feasibility studies that consider socio-economic 
costs and benefits. 
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About APEX

The APE  (Advanced Practices for Environmental 
Excellence in Cities) Green Cities Program is a
new IFC initiative that supports cities in emerging 
economies to accelerate the implementation of 
ambitious and transformative policy actions and 
investments that significantly contribute to 
transitioning to low-carbon and resource-efficient 
growth pathways. The programme leverages the 
APE  Online App (available at www.apexcities.com), 
which helps cities to quickly assess the most 
cost-effective way to incorporate measures into 
their investment and policy pipelines, to achieve 
targets related to energy, transportation, waste, 
water, and GHG emissions.

APE  uses information for the baseline year and 
projects forward to the target year using anticipated 
population growth rates. It evaluates actions 
relative to the business-as-usual (BAU) case, i.e.,
the scenario where the city does not take any 
specific actions, and municipal operations and 
resident behaviours are the same as in the baseline 
year. The key assumptions for the BAU case can
be adjusted in accordance with anticipated 

economic growth and initiatives of other spheres    
of government, such as efforts to reduce the carbon 
intensity of the national electricity grid.

APE  helps quantify the impact of investment, 
planning, and policy solutions — referred to as 
measures — in the target year. There are over
100 measures preloaded into the APE  Online App,
as well as the option to create custom measures. 
Each measure has an engine that quantifies its 
impacts and costs based on the specific situation
in the city. The methodology behind each measure 
is based on prevailing engineering calculations, 
existing studies in the literature, and/or case studies 
from other cities.

APE  is meant to assist with cities’ internal 
planning processes, by providing a framework
for prioritisation of possible measures and does
not necessarily equate to commitment by the city 
to proceed with the actions. Climate is just one 
aspect to be considered in any investment decision, 
as the city will also need to consider a range of 
other factors.
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