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Mpho Franklin Parks Tau
Executive Mayor

City of Johannesburg

Hosting of the 5th biennial C40 Mayors 
Summit in Johannesburg, a fi rst in the African 
continent, resonates with the ‘Africa rising’ 

mood that is geared towards profi ling a positive 
image of the continent. The Summit happens at a 
time when Africa is experiencing rapid urbanization 
– the UN Habitat projected, for example, that by 
2025 fi fty percent (50%) of the African population 
will be urban. The current reality 
is that a signifi cant proportion of 
urban dwellers in Africa live below 
poverty and are located in informal 
settlements that lack basic 
services like storm water drains, 
proper roads and sanitation. 
The Intergovernmental Panel on 
Climate Change (IPCC) 4th assessment report 
emphasized that Africa is the most vulnerable 
continent to the impacts of climate change due to 
multiple stressors and low adaptive capacity. 

Infrastructure and livelihoods in African cities are 
at risk of climate change impacts that will manifest 
themselves in the form of increase in frequency 
and intensity of storms, fl oods, heat waves, and 
sea level rise. Erratic weather conditions threaten 
to disrupt urban food supply, thereby exposing 
livelihoods to food insecurity.

The foregoing presents an opportunity for 
African cities to develop adaptation strategies 
with the view to understanding the risks at local 
scale and building adaptive capacity. The City of 
Johannesburg has walked this path as early as 
2009 wherein a comprehensive Adaptation Plan 

premised on numerical modelling was developed 
that assessed climate risks to all the key sectors 
of the City. This plan was one of the shortlisted 
good practice projects in the inaugural C40 and 
Siemens Leadership Awards of 2013. 

The commitment to climate change adaptation 
was also demonstrated through the City signing 

the Adaptation Charter at the 
COP17 held in Durban in 2011. 
More importantly, the City has 
mainstreamed climate change 
into its seminal strategic 
planning document – Growth and 
Development Strategy (GDS) 
2040. The GDS 2040 envisions a 

City that is resilient, sustainable and liveable.

In the build up towards the upcoming event the 
City engaged with business on their view and 
commitment towards Climate Change mitigation 
and adaptation. It became clear that efforts to 
build climate change resilience require a variety 
of role players drawn from different sectors and 
a strong interest was shown to work together 
with the City and other levels of Government to 
address issues such as congestion, renewable 
energy, public transport and waste minimization. 
The City will provide the leadership and create 
such a platform for purposes of cooperation and 
forming partnerships. Together we can make a 
difference and infl uence the future for the sake 
of a more sustainable, more resilient and a more 
liveable City. n

hello & welcome...

Johannesburg is building a city 
that adapts to Climate Change
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Eduardo Paes
C40 Chair,

Mayor of the City of Rio de Janeiro

Cities are leading the way in the fight against 
global change, and Rio – like Johannesburg and 
all of our members – are on the front lines. From 

reducing emissions to preparing for the impacts of 
climate change, C40 city administrations are taking bold 
and measurable actions across key sectors to make their 
cities more sustainable and improve the quality of life 
for their citizens for years to come. As 
the world becomes more urbanized, 
our work going forward will be critical 
to creating a healthier, safer planet for 
all of our citizens today and for future 
generations. Cities’ global impact 
isn’t only in the fact that they are so 
important themselves, with more 
than one-fifth of the entire planet’s GDP occurring in 
the metro areas of C40 cities. It’s also in the fact that 
cities routinely learn from each other. By engaging in 
City Diplomacy, mayors and city officials exchange 
information and experience. They facilitate the spread 
of new technologies and access to innovative public 
policies. Creative ideas and projects in one city can be 
replicated in another, and that exchange of knowledge 
is taking place, far from lengthy and politically charged 
treaties. That’s in essence one of the strengths of our 
organisation: collaboration. 

In Rio we have embraced both proven technologies 
and innovative sustainability solutions. We have 
implemented a Bus Rapid Transit that will increase the 
high capacity transportation use from an initial level 
of 18% to 63% by 2016; we have also inaugurated the 
Rio Operations Centre, a digital nerve centre of the city 

in which critical services – from waste management to 
emergency response and traffic control – are monitored 
to improve the city’s efficiency and emergency response. 
We have also embarked on an ambitious program 
to revitalize Rio’s port district – Porto Maravilha – to 
transform the abandoned area into a centre for business, 
tourism and leisure 

As this publication demonstrates, 
Africa is a continent particularly 
vulnerable to the effects of climate 
change. However, the strong 
leadership demonstrated by 
Mayor Parks Tau and the City of 
Johannesburg has set the city on a 

path towards sustainability and provided a benchmark 
for fellow African cities looking to take meaningful 
climate actions. Johannesburg’s Climate Change 
Adaptation Plan (CCAP), for example, was recently one 
of only 29 projects globally nominated for the C40 and 
Siemens Climate Leadership Awards. The City’s Bus 
Rapid Transit system is reducing the number of private 
cars on the streets and thereby reducing emissions. And 
the Mayor’s integrated waste management policy to 
reduce waste to landfill and increase recycling is already 
making a positive impact. The hard work that Mayor 
Tau and the City have put into preparing for the 2014 
C40 Mayors Summit is evident and further confirms 
Johannesburg’s place as a sustainability leader. 

I look forward to an exciting year ahead as C40 Chair 
and continued collaboration with Johannesburg and all 
of our member cities. n

foreword

Africa is a continent 
particularly vulnerable to the 

effects of climate change
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Introduction 
The C40 Network

C40 CITIES
MAKE A DIFFERENCE
Each city in the C40 is unique in its 
infrastrucrure and progress in addressing 
climate change. C40 works to empower 
cities to connect with each other and 
share technical expertise on best 
practices.

The C40 Cities Climate 
Leadership Group (C40)
Created by cities for cities, the C40 Cities 
Climate Leadership Group (C40) advances 
the climate action agendas of the world’s 
megacities in order to achieve meaningful 
reductions of greenhouse gas emissions and 
climate risks. The C40 consists of 63 engaged 
cities that are committed to replicable and 
sustainable climate-related policies locally, 
which address climate change globally. The 
C40’s international staff works with the 
C40 network under the leadership of city 
governments to deliver this mission.

The C40 Approach
Using a data-driven approach, the C40 team 
identifies and promotes the exchange of 
proven programs and policies developed by 
cities. Recognizing that each city is unique in 
its infrastructure and progress in addressing 
climate change, C40 empowers cities to 
connect with each other and share technical 
expertise on best practices through active 
participation in C40 networks – working 
groups of member cities with commonly 
identified opportunities, interests or priorities. 
Moreover, C40 provides world-class research, 
technical expertise and access to key partners 
to deliver new programs and policies with 

The C40 consists of 63 cities: 
42 megacities and 21 smaller, 
“innovator” cities. Overall, roughly 40 
of the world’s 50 largest metro areas 
are part of C40.
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and within the global network of C40 cities. 
Actively involved in various C40 networks, 
including the Sustainable Infrastructure 
Finance Network and the Sustainable Urban 
Development Network, Johannesburg was 
instrumental in forming both networks’ 
agendas in 2012. As the first African city to 
host the C40 Mayors Summit, Johannesburg 
Mayor Parks Tau and his administration are 
aligning the City’s strategies and plans within 
specific sectors to respond directly to the 
impacts of climate change. 

Host of the 2014 C40 
Mayors Summit
The fifth biennial C40 Mayors Summit will 
take place February 4–6 in Johannesburg, 
South Africa. Hosted by the city of 
Johannesburg and delivered in collaboration 
with C40, this event brings together C40 
Mayors from around the world to advance 
urban solutions to global climate change 
through individual efforts as well as 
international engagement and collaboration.

The theme of the 2014 Summit is 
‘Towards Resilient and Liveable Megacities 

– Demonstrating Action, Impact and 
Opportunity’. 

Plenary sessions will focus on key issues 
such as adaptable and resilient cities, 
building liveable cities and socio-economic 
development of emerging megacities. 

Urban leaders and sustainability and technical 
experts across multiple sectors will exchange 
ideas, forge new partnerships and address 
cities’ unique problems and challenges in 
confronting the issue of climate change.

The City of Johannesburg looks forward 
to welcoming C40 Cities, partners and key 
participants to the 2014 C40 Mayors Summit. 

Together we will work for a better future for 
urban populations around the world.

Looking Ahead
Looking ahead, there is considerable 
opportunity for the city to accelerate 
emissions reduction and adaptation activities 
in sectors such as transportation, buildings, 
waste management, urban water management, 
energy supply, spatial planning and urban 
land use, food and urban agriculture, 
information and communication technology, 
finance and economy, and sustainable 
communities. The City of Johannesburg 
is looking forward to continuing to work 
collaboratively with other C40 cities through 
the networks to deliver on its shared and 
transformative aspirations. n

cities; and communicates cities’ individual 
achievements and collective leadership. 
Through these activities, the C40 is making a 
significant difference in improving the scale, 
speed and impact of cities driving climate 
change actions.

C40 Leadership & History
Current C40 Chair, Rio de Janeiro Mayor 
Eduardo Paes guides the work of the C40 with 
the support of the Executive Team, the C40 
Board and the Steering Committee. Mayor 
Paes is a strong advocate for the role of cities 
in addressing climate change and brings both 
expertise and resources to bear on the work 
of the C40 organisation, strengthening the 
network of cities in pursuit of its common 
goals. Current C40 Steering Committee 
members are: Berlin, Buenos Aires, Hong 
Kong, Houston, Jakarta, Johannesburg, 
London, New York City, Rio de Janeiro, Seoul 
and Tokyo. 

In less than a decade, C40 has positioned 
itself as one of the most effective global 
organisations working to address climate 
change. C40 was established in 2005 and 
expanded via a partnership in 2006 with 
President William J. Clinton’s Climate 
Initiative (CCI). To date, the following C40 
City Mayors have served as Chair: London 
Mayor Ken Livingstone (2005–2008); Toronto 
Mayor David Miller (2008–2010); New York 
City Mayor Michael R. Bloomberg (2010–
2013); and Rio de Janeiro Mayor Eduardo 
Paes (2013–present). Mayor Bloomberg 
currently serves as President of the C40 Board 
of Directors.

Johannesburg in the C40
The City of Johannesburg is already 
undertaking meaningful and innovative 
climate action and has cemented its role as a 
sustainability leader on the African continent 
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CLIMATE CHANGE IN 

SOUTH AFRICA
30% of South Africa’s population is highly 
vulnerable to sudden & harmful climate shocks

Climate change impacts are not likely to be experienced 
evenly throughout the country. However, as a large 
proportion of South Africa’s society is impoverished, 

it is rendered particularly vulnerable to impacts of climate 
change. At least 30% of South Africa’s population is highly 
vulnerable to both sudden and harmful climatic shocks, with 
low levels of endogenous resilience, adaptation, and coping 
skills. The characteristics of this population include a unique 
disease complex burden, high mobility, a subsistence-level 
existence, and informal settlement housing. ... Without 
adequate adaptation strategies, the impacts would manifest 
as worsening food security, exacerbation of existing disease 
burdens, and increased vector-borne and emergent diseases 
and destructive social consequences. n

DEA 2011. South Africa’s Second National Communication 
under the UNFCCC

Socio-economic impacts

Climate change will affect the City of Johannesburg 
directly and indirectly, as the bulk of its resources 
are imported from neighbouring provinces and 

municipalities. Therefore, it is important to understand the 
impacts of climate change in the broader South African content. 
On a global scale, South Africa’s contribution to greenhouse 
gas emissions is small, accounting for less than 2% of total 
emissions. However, South Africa’s energy-intensive economy 
and reliance on coal-based electricity makes the country the 
13th highest (in absolute terms) carbon dioxide emitter in the 
world. Its per capita emissions are higher than those of many 
European countries and more than 3.5 times higher than the 
average for developing countries (Winkler 2007). 

South Africa is a middle-income developing country, has a 
population of about 50 million people and faces economic 
and social challenges. Built on a wealth of mineral resources, 
historically the primary sector dominated, but the economy is 
now shifting and the tertiary sector represents an ever-greater 
share of the GDP. Since the establishment of a democratic 
government in 1994, South African national policy has strived 
to address the legacy of apartheid, including high levels of 
poverty, social inequity, high unemployment, and associated 
social ills. While some progress has been made, significant 
development challenges remain. The high social inequality 
is revealed by a Gini coefficient of between 0.66 and 0.69, 
supported by several poverty and human development indices. 
A high unemployment rate, rural–urban migration trends 
and environmental risks in informal settlements all have 
negative consequences for human quality-of-life indicators. 
These inequalities are also reflected in health and education 
indices, which are contributing factors to severe skills shortages 
in several sectors (DEA 2011, South Africa’s 2nd National 
Communication under the UNFCCC). 

Climate change is expected to have a major impact on South 
Africa, with consequences for the economy, people and 
ecosystems. The country’s climate is generally semi-arid and 
warm, but strong variations in both temperature and rainfall 
lead to very different regional and local climatic conditions. 
Widespread aridity makes South Africa prone to limitations 
in water supply as a key vulnerability (DEA 2011, 2nd 
Communication). The impact of climate change is going to be 
felt primarily through water resources. South Africa is already 
characterized by low rainfall and high evaporation rates, as 
well as temporal variability and spatial unevenness, which pose 
major challenges to economic development and livelihoods. 
Agriculture and urban-industrial areas in many parts of the 
country have suffered from floods and droughts. South Africa’s 
water infrastructure and management capacity may assist the 
country in adapting and responding to this variable climate 
but also imposes a social and economic burden on the country 
(DWA 2013, Climate Change Status Quo Analysis Report for 
Water Resources). n
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TO�SAVE�ENERGY�AT�HOME

TO�SAVE�ENERGY�IN�THE�OFFICE�AND�FACTORY

Switch�off:
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Electricity�appliances�not�in�use
Geysers�during�peak�period
Electricity�appliances�on�standby�mode
Lights,�heaters�and�air-conditioners�in�unoccupied�rooms

A�shower�instead�of�a�bath
Compact�Fluorescent�lights
Alternative�energy�like�solar�geysers�and�gas�stoves

Kettles�and�urns�after�boiling�water
Lights�that�are�not�of�vital�importance
Computers,�printers�and�other�appliances�when�leaving�office
Machinery�neither�in�operation�nor�production�line
Office�electrical�appliances�when�going�home

Reduce�lights�in�your�office�to�a�minimum
Use�windows�instead�of�air-conditioners�to�cool�office
Avoid�using�heater�to�warm�office�unless�under�extreme�cold�conditions
Use�alternative�energy�such�as�solar�and�gas�where�possible
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Johannesburg
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Tel�+2711�490�7000
Fax�+2711�490�7350

www.citypower.co.za
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Located in north-central South Africa, the Johannesburg 
is the country’s largest and fastest-growing city, with a 
population of around 4.4 million spread across 1 006 

930 households. At the southern part of the Gauteng province, 
sprawling suburbs spread out from the central city to cover an 
area of 1 100 square kilometers. The City began as a mining 
town in the late nineteenth century, as its nickname eGoli 
(‘city of gold’) evokes, and is still today the capital of South 
African mining and commerce, home to the headquarters of 
mining companies, major financial institutions and a variety 
of multinational corporations, and is a transportation hub of 
southern Africa.

The City was historically racially divided, and the legacy of 
apartheid is apparent in the racial divide between districts and 
suburbs – from the streets of Soweto to the posh mansions of 
the northern suburbs. The political changes of the 1990s can be 
seen most readily in the central city, which is today a bustling 
multicultural and multilingual area.

The City has remained largely exempt from natural disasters, 
as it is not located on a coastline or in an area heavily affected 
by major weather-related natural disasters, such as hurricanes 
or typhoons. In 2008, an assessment by MasterCard Worldwide 
Insight 1 rated the City as the fourth best-placed city out of 
21 major cities in Asia, the Middle East and Africa in terms of 
exposure to climate change-related risks. However, scientific 
evidence suggests that the country – and the City specifically 
–will face increasing changes to weather patterns in the 
future. Over the last 50 years, rainfall patterns have shifted 
significantly, bringing increased risk of flooding to the City.

The Climate Systems Analysis Group at the University of Cape 
Town carried out climate model projections, as part of the 
formulation of the City’s Climate Change Adaptation Plan 
(CCAP). Seven internationally accepted general circulation 

models were statistically downscaled, using historic data 
from eight weather stations based in and around the City. The 
projections were developed under the A2 ‘business as usual’ 
scenario similar to the Intergovernmental Panel on Climate 
Change in 2007. This study was commissioned to understand 
and to estimate the extent and magnitude of the anticipated 
climate change at city level. 

The climate change science may seem contradictory at 
times, but extreme fluctuations in weather patterns are, in 
themselves, an indication of the unpredictability of future 
weather patterns. Nevertheless, certain trends are anticipated, 
based on experience and analysis to date. Unlike coastal 
areas in South Africa, which face increasing coastal storms 
and rising sea-levels, the primary outcome of climate change 
expected in the City will be increased temperature and 
rainfall. n

CLIMATE CHANGE IN

JOHANNESBURG
The city will face changes in temperature & 
rainfall patterns

Clr. Matshidiso Mfikoe
Member of Mayoral 
Committee:
Environment & Infrastructure 
Services
My portfolio is directly and 
ultimately responsible for 
environmental sustainability 
and resilience. Besides 
overseeing City’s three major 
utilities responsible for 
electricity distribution, water 
and sanitation services, and 

waste management, my real challenge lies with educating 
our communities to understand climate change and the 
relationship that community behaviour has in contributing 
to adaptation and mitigation measures in order to build 
resilience.
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For developing countries such as South Africa, climate change 
adaptation will have a considerable eff ect on the quality of life 
over the long term. Many sectors in the City will need to introduce 

adaptation measures, as much of the change will occur in the latter half 
of the century, as a result of past and current greenhouse gas emissions.

Widespread poverty makes many individuals, households, communities 
and cities vulnerable to even small shocks and stressors. Th e tendency 
of poor people to be highly vulnerable to climate change is oft en used 
as a justifi cation for implementing adaptation measures. However, 
whether the proposed adaptation measures will actually assist poor 
groups is seldom assessed. An underlying premise for sustainable 
adaptation is that many responses to climate change will create social 
and environmental externalities, including trade-off s and negative 
consequences. Sustainable adaptation thus considers the wider eff ects 
of adaptive responses on other groups, places and socio-ecological 
systems, both in the present and in the future.

Th e need to drastically reduce greenhouse gas emissions and facilitate 
a rapid transition to low-emission economies suggests that adaptation 
measures should emphasize low-emission solutions. Responses to 
climate change can thus be seen as a means for promoting alternative 
development pathways, such as transitions to low-carbon economies, 
urban organic agriculture and horticulture, ecological sanitation, water 
harvesting, water purifi cation using solar energy, alternative modes 
of transport, decentralized renewable energy supply, recycling or 
participatory plant breeding.

Th e City recognizes that changes in temperature and rainfall as a result 
of climate change will aff ect all of the City’s systems. Increased rainfall 
events may lead to greater risk of urban fl ooding, and the poor will be 
disproportionately aff ected. Th e City has recently developed a fl ood risk 
assessment, highlighting and prioritizing areas of risk, and is developing 
disaster management plans for each city region. Increased fl ooding will 
also have an impact on the city roads and storm water infrastructure. 
Multi-year budgets may need to be developed, to fi nance improvements 
in storm water capacity and to develop new ‘natural systems’ to minimize 
the impact of urban fl ooding (GDS 2040). n

How the city is affected
Clr. Sello Lemao

Member of Mayoral Committee: 
Public Safety 

Facilitation of Peace, Protection 
and Prosperity of our citizens 
is central to my responsibility 
at Public Safety. The EMS 
functions which are tailored 
around the City’s ten risks in 
relation to the protection of lives and property 
(including disaster management) articulates our 
commitment to remaining alert and proactive in 
cases of emergencies within  the climate change 
era context. JMPD core functions of traffi c 
management and bylaw enforcement also play a 
critical role in ensuring compliance to the safety 
and security standards and that of our citizens. 
The application and advancement of the functions 
and tools of the EMS and JMPD are facilitated, 
overseen and directed from my offi ce and the work 
that unfolds as a result maintains the confi dence 
I have in Public Safety to play its role effi ciently  
in ensuring that we are always climate change 
ready…both from an immediate, medium and long 
term safety and security point of view
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Figure 3: Time series of downscaled mean annual daily precipitation (mm). Control Period: 
1961-2000, near future: 2046-2065 and far future: 2081-2100 for Johannesburg. Th e horizontal 
line represents the long-term median value for the 7 model simulations of the control period 
(1961-2000). Th e dark line represents the median value for the 7 projections of the future 
climate. Th e shaded area denotes the envelope of these projections
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Rainfall is a far more complex variable to model than temperature, 
with rainfall projections generally having a greater degree of 
uncertainty compared to temperature projections. Despite this 

higher uncertainty, the climate models analysed appear to indicate that 
rainfall may be expected to increase moderately, but signifi cantly, into 
the future. Th e eff ect would be a longer rainy season, starting earlier 
in spring and extending into early autumn, and an increase in the 
frequency and intensity of rainfall (see Figure 3). 

Th e average precipitation projections for the seven climate models show 
an 18% increase in annual rainfall by mid-century, with a slightly larger 
increase of 27% projected for the period 2081–2100. Th ese percentages 
are not intended to be presented as fi rm predictions of future rainfall 
but provide a useful indication of the possible scale of climate-change 
impacts on rainfall in the City, and indicate the probable trend i.e. 
increased rainfall.

Total annual rainfall is also expected to increase across all areas, ranging 
from 301mm to 758mm per annum. Th e majority of this rainfall is 
expected to fall during the summer months (December, January and 
February). An extension of the rainy season is also expected, with the 
number of rain days per month expected to increase by between 1 036 
and 2 188 days. Th is small change in the number of rain days per month, 
together with the increase in rainfall, demonstrates that the intensity 
and possibility of severe rain events may increase. At the lower limit of 
change, a decrease in the number of rain days for the majority of the 
year is also a possibility. n

Precipitation changes in the City

At a local scale, future model projections indicate that temperatures for the City will increase signifi cantly over the next four to fi ve 
decades. Th is warming trend is expected to continue into the next century and will have a signifi cant impact on average seasonal 
temperatures. Th e average of the seven climate model projections indicates an annualized temperature increase of 2.4°C by the ‘near 
future’ and 4.5°C further into the future. Th e largest increases are expected to occur in spring, with an average increase of 5°C for 
maximum day-time and 5.2°C for minimum night-time temperatures by 2081–2100 (see Figures 1 and 2).

Based on a downscaled model, temperature increases show a maximum day temperature increase of approximately 0.5°C for the 
Gauteng region. A decrease in the temperature is anticipated for the months of April, May, June, and July. No regions are expected to 
experience temperatures below 0°C. n

Temperature changes in the City

Figure 1: Th e lines are the median values, while the shaded area represents the range or envelope 
of the seven CGM projections. Far-future i.e. 2081-2100 (in blue). Near-future i.e. 2046-2065 
(in green). Control period i.e. 1961-2000 (in orange). 
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Figure 2: Th e lines are the median values, while the shaded area represents the range or envelope 
of the seven CGM projections. Far-future i.e. 2081-2100 (in blue).  Near-future i.e. 2046-2065 
(in green).  Control period i.e. 1961-2000 (in orange). 
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Phenomenon and 
direction of trend

Food production and 
biodiversity Water resources Human health Human settlements, 

society and industry
Hot days and nights Decreased food production, 

increased insect outbreaks
Decreased water availability 
due to evapo-transpiration

Decreased activity & 
economic output

Increased energy demand 
for cooling, deterioration of 
air quality

Warm spells / heat waves Decreased food yields due to 
heat stress, decreased food 
security and increased danger 
of wild fires

Increased water demand and 
decreased water quality 
(e.g. algal blooms)

Increased risk of heat related 
mortality, especially for the 
elderly, chronically sick and 
socially isolated

Decreased quality of life 
especially for those without 
proper housing

Heavy rainfall Destruction of biodiversity Potential impacts on the 
quality of surface groundwater

Increased risk of deaths, 
injuries and infectious 
respiratory and skin diseases

Disruption of settlements, 
commerce, logistics & 
societies due to flooding. 
Damage to infrastructure & 
loss of property.

Dry spells / Drought Loss of biodiversity and 
decreased food production

Decreased water availability 
for many essential services

Increased risk of malnutrition, 
increased food and water 
prices

Water shortages for human 
settlements, industry & 
society. Potential loss of 
investment competitiveness.

Thunderstorms & strong 
winds

Wind throw / uprooting of 
trees

Power outages disrupting 
water supply

Increased risk of death & 
injury, post-traumatuc stress 
disorders

Disruption of economic 
activity, loss of property, 
withdrawal of insurance 
cover for vulnerable areas. 
Migration.

In many cities, climate change adaptation is often seen as secondary to climate change mitigation. The development of future policy 
needs to ensure that the appropriate balance between adaptation and mitigation is achieved. In 2007 the IPCC 4th Assessment 
Report highlighted that impacts and risks of climate change are more imminent and severe than previously thought: between 2050 

and 2100 climate change could have a disastrous impact on economies, society, security, development and social safety net systems, 
particularly in poor countries. Therefore, actions such as building climate change resilience (i.e. adapting) must take place in parallel 
with mitigation efforts. The City conducted a detailed climate change vulnerability assessment in order to assess the impacts of climate 
change. Table 1 provides an overview of the different climate change phenomenon and their impact on food, water, health and human 
settlements. n

Assessment of potential climate change impact

Table 1: Source: CCVA, 2008
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THE CITY OF JOHANNESBURG

POLICY APPROACH 
on climate change action

The role of local government in South Africa’s climate 
change agenda is critical because municipalities 
coordinate implementation in communities. The 

local sphere is better placed to create public awareness and 
assist communities in building a better and more sustainable 
environment, which includes natural resources such wetlands, 
rivers and parks. 

Climate change adaptation that benefits one sector or group 
may undermine the security and wellbeing of others, by (for 
instance) influencing access to resources and the integrity 
of ecosystems that many people depend upon for their 
livelihoods. Informed by the City’s CCAP, a climate change 
vulnerability assessment was undertaken to understand the 
risks and vulnerabilities for citizens over time. Recent floods 
in communities such as Soweto have exposed the City’s 
vulnerability to climate risk and emphasized the importance of 
protecting the City from possible future changes to its climate. 
Current adaptation interventions include mapping flood-
prone areas, developing early warning systems for climatic and 
related disasters, raising awareness in vulnerable communities, 
and developing a climate change cost-benefit analysis and a 
heat-wave response plan. 

In response to energy supply constraints, resource constraints 
(availability of water and land for landfill) and growing 
environmental concerns, the City has developed the Energy 
Demand-Side Management (EDSM) policy to encourage 
residents and businesses to reduce their demand for energy. 
The EDSM policy is aligned to the energy efficiency guidelines 
for buildings and land use in the City and includes the 
following goals:

Short-term goals
•	 To	relieve	current	constraints	on	electricity	infrastructure	

(City Power distribution and transmission networks). 

•	 To	reduce	the	risk	of	further	load	shedding	and	improve	
the security of electricity supply.

Long-term goals
•	 To	improve	the	cost	efficiency	of	City	Power.	
•	 To	enhance	energy	efficiency	and	distributed	renewable	

generation over the longer term.
•	 To	reduce	greenhouse	gas	emissions	by	the	City.

 
The EDSM policy contains strategies for shifting load 
and reducing demand: end-use energy efficiency, load 
management, distributed renewable energy and fuel-switching, 
as described in Table 2. Through these strategies, the City will 
be able to reduce costs and environmental impacts (i.e. the 
City’s greenhouse gas emissions) while meeting demand and 
improving competitiveness.

The City’s EDSM policy is aligned to the national government’s 
energy efficiency and demand-side management rules, 
which are aimed at implementing energy efficiency, reducing 
electricity demand through financial incentives and installing 
one million solar water heaters by the end of 2014. These rules 
were developed following the introduction of the government’s 
energy efficiency and demand-side management policy. The 
South African National Energy Regulator published measures 
to encourage rapid and large-scale implementation of energy 
savings, in line with government policy on energy efficiency. 
This is one of the short-term measures to address South 
Africa’s power supply constraints, by reducing electricity 
demand instead of commissioning new capacity. These rules 
apply to all South African municipalities, including the City.

General approach towards climate change
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Ms Matshidiso Mfikoe, the Mayoral Committee member 
responsible for Environment, Infrastructure and Services, 
recognizes that adapting to the impacts of climate change as 
well as mitigating greenhouse gas emissions within the City 
are critical to the wellbeing of the City’s inhabitants. She 
instigated the development of the City’s Adaptation Action 
Plan and is the driving force behind the development of a 
detailed understanding of the City’s carbon footprint, as a 
first step towards the City’s mitigation activities. n

To prevent the worst excesses of climate change occurring 
from the second half of the 21st century, global 
greenhouse gas emissions need to fall below 1990 levels 

within a few decades and be reduced to a fraction of that (60% 
or more) thereafter. When the stabilisation of greenhouse gases 
has been achieved, temperatures will continue to rise for a 
century or more, and the sea level is projected to rise for many 
centuries. The slow transport of heat into the oceans and the 
slow response of ice sheets mean that it may take a millennium 
or more before a new climate system equilibrium is reached. 
Regardless of the final outcome, reducing emissions will delay 
and reduce the damage caused by climate change (IPCC 2007).

The main sectors that contribute to greenhouse gas emissions 
in South Africa include industry and commerce, transport, 
local authority and households. South Africa’s energy sector 
contributes about 15% to the country’s GDP. This is the most 
important sector when considering mitigation, as 80% of 
greenhouse gas emissions are related to energy production 
(Winkler 2006). Thanks to its large coal deposits, South Africa 
is able to offer electrical power that is cheap by international 
standards. The low cost of energy has given local industries 
a competitive advantage and encouraged energy-intensive 
industries. The industrial sector consumes almost 50% of 
the total energy generated in South Africa. Commercial and 
residential energy users are, directly and indirectly, responsible 
for about 2% of the national greenhouse gas emissions. These 
sectors are growing rapidly due to urbanisation, and their energy 
consumption is rising even faster because of rising wealth and a 
policy of providing energy services. Therefore, there is potential 
for significant mitigation in these sectors.

The City is one of the largest greenhouse gas emitters in South 
Africa, but as Figure 4 shows, the contribution of the local 
authority is relatively modest in comparison to the City’s overall 
carbon footprint, which predominately comprises industry and 
commerce, transport and households.

The City is currently developing a comprehensive greenhouse 
gas emissions inventory to understand better its carbon 
footprint. The World Resources Institute (WRI), C40 Cities 
Climate Leadership Group (C40), and Local Governments for 
Sustainability (ICLEI) are jointly developing an international 
greenhouse gas accounting standard for cities, called the Global 
Protocol for Community-Scale Greenhouse Gas Emissions 
(GPC). The standard provides cutting-edge advice and support 
to local governments for a transparent, consistent and common 
approach to measuring emissions. The GPC also offers the City 
an internationally accepted management tool to help to compete 
globally and to make informed decisions about climate change.

Johannesburg is one of the first cities to implement the GPC in 
order to measure and manage its emissions to improve quality 
of life and attract funding. In the long term, the greenhouse gas 
monitoring system will assist in allocating carbon targets to the 
different sectors, as articulated in the National White Paper on 
Climate Change. Establishing a greenhouse gas monitoring 
system creates a baseline for the City’s carbon footprint and 
for future trajectories under business as usual and required by 
science scenarios to align with national targets. n

Climate change mitigation 
action in the city

EDSM activity Impacts on 
energy use

Impacts on 
electricity use Comment

Energy efficiency Down Down Reduces demand for energy and 
electricity.

Load management Constant Constant Changes timing, typically of 
electricity use.

Distributed 
renewable energy Constant Down

Reduces demand for electricity 
but not for energy. Changes 
composition for energy use.

Fuel switching Constant Down Changes composition for energy 
use.

Table 2:  Energy Demand Side Management interventions and their impacts on 
electricity use.

Figure 4: City of Johannesburg carbon footprint in the energy sector 
(tCO2e) (Source: SoER 2007)

Industry & Commerce
7,047,868 tonnes

Transport
6,087,678 tonnes

Household
5,973,963 tonnes

36,1% 31,1%

30,6%
1,4%

0,8%

Local Authority
276,600 tonnes

Other
157,863 tonnes
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Investment in adaptation can be unnecessarily confusing 
and result in delayed planning and implementation of 
urgent actions. Diff erentiating between ‘acclimation’ 

adaptation and ‘resilience’ adaptation can assist in making the 
right investment decisions. Acclimation adaptation addresses 
strategies to cope with the gradual changes in the background, 
e.g. gradual warming, while resilience adaptation addresses 
the potentially damaging eff ects of changing climate extremes, 
e.g. sudden major fl oods exacerbated by poor drainage systems 
(Midgley et al., 2007). 

Th e Adaptation Action Plan for the City identifi ed risks that 
were categorized according to a four-tiered scale (or ‘action 
level’), based on the potential impact and likelihood of the risk:

•	 Action	level	A:	prioritize	for	adaptation.
•	 Action	level	B:	review	opportunities/adapt	within		 	
 constraints.
•	 Action	level	C:	surveillance	monitoring.
•	 Action	level	D:	no	concern.

Th e risks identifi ed as level A are outlined in Table3. 

Twelve level B risks were identifi ed and include the risk of 
increased shack and veld fi res and the risk of disruption to 
food security. 

A key issue is that much of the City’s climate change-related 
vulnerability stems from several systems that are already 
severely stressed under existing climatic conditions. Of the 
ten level A-rated risks, four are directly related to the threat 
of increased urban fl ooding, yet the City’s storm water 
infrastructure is already taking strain, which gives cause for 
concern. A wide range of adaptations have been developed 
for each of the level A-rated risks, taking into account the 
City’s specifi c needs, constraints and requirements. Of critical 
importance in the short-term is the development of an early-
warning system that can be used to prevent loss of life and 
property during extreme fl ooding events. Th e City also needs 
to develop a heat-wave response plan. Although no empirical 
evidence is available to show a direct relationship between 
heat-waves and loss of life in the City, this area is important 
given the projected increase in maximum temperatures. 
In addition to these risk-specifi c adaptations, a number of 
strategic-level adaptations have also been identifi ed.

Fundamental to the City’s eff ort to adapt eff ectively to the 
threat of climate change, these strategic adaptation focus on 

the following areas:
•	 Integrating	climate-change	adaptation	into	the	City’s	

strategic planning mechanisms, including reviewing 
the management and organisational structures 
for implementing climate-change adaptation (and 
mitigation) projects.

•	 Developing	alternative	fi	nancing	options	for	the	funding	
of adaptations.

•	 Developing	a	climate	change	information	management	
system to support eff ective decision making within the 
City.

•	 Improving	stakeholder	engagement.

Eff ective implementation of these (and other) risk-specifi c 
adaptations will require commitment at both the planning 
and resource level from a broad range of City departments, 
municipal entities and other stakeholders. More importantly, it 
will rely on eff ective communication and coordination among 
the diff erent role-players. n

Building resilience to climate 
change in the city

High Temperatures Heavy Precipitation

Increased heat related deaths Injury and human deaths, property destruction

Increased energy demand Damage to water supply and sanitation

Increased water demand Increased road accidents

Biodiversity impacts on Disease Vectors

Disruption of Water Security (arising from outside the City of Johannesburg)

Climate Change - driver

Action Level A: 

Prioritise 
for Adaptation.

Action Level B: 

Review 
Opportunities / Adapt 

within 

Action Level C: 

Surveillance 
Monitoring

Action Level D: 

No Concern

Table 3: Level A identifi ed risks
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Energy efficiency is regarded as a quick-win intervention 
area to improve electricity usage by all sectors. It 
requires measures that mainly include behavioural 

change, especially in South Africa where electricity has 
been cheap and abundant for many years. Key initiatives 
to fast-track energy efficiency include intensive campaigns 
to encourage behavioural change and public investment in 
energy-efficient appliances. Another quick win is retrofitting 
buildings with energy-efficient lighting, geysers, energy-saving 
IT gadgets and central warming systems where possible. 

The City has been implementing a number of interventions to 
reduce greenhouse gas emissions, enhance energy efficiency 
and reduce demand. These include  retrofitting council-owned 
buildings to improve consumption (lighting), the Bus Rapid 
Transit (BRT) system as a carbon reduction and income-
generating system, the program that promotes the low-smoke 
alternative fire lighting method (Basa njengo Magogo), 
greening the City, waste minimization, installing solar water 
heaters	in	low-cost	housing,	and	public/street	lighting	as	part	
of the climate proofing and sustainable human settlements 
programs. n

Energy demand side 
management

Clr. Mally Mokoena
Member of Mayoral Committee: 
Corporate & Shared Services 
From my perspective, it is 
critical to ensure that a city’s 

administration not only keeps abreast with global trends 
aimed at mitigating the negative impact of climate 
change but also acts accordingly, by ensuring that the 
business planning processes and the organisational 
design fully support the strategic agenda within the city.

Did you know?
 

The City accounts for 17% of South 
Africa’s Gross domestic Product.

17%

The city’s governance and 
institutional model

Since 1996, the City has taken a long-term strategic planning 
approach. The City’s strategic agenda has evolved over the 
years and is marked by certain milestones:

Joburg 2030. This strategy was approved in 2001 and focused 
on basic services (in response to service backlogs and most 
apparent inequalities at the time, as a result of apartheid) and 
recognised only the formal economy sector. 

Growth and Development Strategy 2006 (Joburg GDS 2006). 
This corporate city-wide strategy consolidated various strategies 
(i.e. the Human Development Strategy, the Integrated Transport 
Plan and the Safety Strategy) and had a strong ‘pro-poor’ 
emphasis and a shared growth vision.

Joburg 2040 (approved in 2011). This strategy recognizes 
communities as critical partners, has a special focus on resource 
sustainability and builds on three key concepts: resilience, 
sustainability and liveability. Joburg 2040 proposes a new 
paradigm (as illustrated in Figure 5) that has four interrelated 
drivers, which contribute to a resilient, sustainable and livable 
City: 
•	 Human	and	 social	development	 (improve	quality	of	 live	

and development-driven resilience)
•	 Inclusive	 and	 productive	 economic	 growth	 (ensure	 an	

inclusive, job-intensive, resilient and competitive economy 
that harnesses the potential of citizens)

•	 Environment	 and	 services,	 including	 the	 related	
infrastructure (provide a resilient, livable, sustainable 
urban environment, underpinned by infrastructure 

Figure 5: A new paradigm

Economic 
Growth

Human & Social
Development

Environment and 
Services

Governance

Resilience • Sustainability • Livability
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supportive of a low-carbon economy).
•	 Governance	 (establish	 a	 high-performing	 metropolitan	

government that pro-actively contributes to and builds 
a sustainable, socially inclusive, locally integrated and 
globally competitive Gauteng Region).

The following Mayoral Priorities also indicate the institutional 
shift towards environmental sustainability and resilience: 

1. Green ways and mobility
2. Shift to low-carbon economy
3. Urban water management
4. Integrated waste management
5. Sustainable human settlements
6. Economic growth (sector diversification) 
7. Citizen participation and empowerment
8. Human capital development and management 
9. Financial sustainability
10. Strategic communication and marketing
11. Safe, secure and resilient City
12. A City where none go hungry

The implementation of this long-term vision and strategy 
required that the City re-look at its institutional design. The 
concept	of	 ‘clusters	 of	 functions/departments’	was	 introduced	
to facilitate integration and coordination (see Figure 6).  

The new institutional structure enables the Executive Mayor and 
the City Manager to strengthen the implementation of political 
decisions. The combined office ensures that policy development, 
monitoring and evaluation, programs and initiatives are aligned 
with the political agenda of the Executive Mayor and the 
Mayoral Committee. The Mayoral Committee functions like a 
local cabinet, with individual members having responsibility 
for different aspects of municipal government. Each member 
of the Mayoral Committee chairs a portfolio committee that 
is made up of councillors drawn from all political parties. The 
Executive Mayor is at the centre of the system of governance, 
and the executive powers are vested in him by the Council to 
manage the daily affairs of the City. This means that he has the 
overarching strategic and political responsibility. 

The Mayoral Committee is responsible for individual portfolios 
such as community development, housing or finance, and 
reports directly to the Executive Mayor. The Executive Mayor 
is also Johannesburg’s first citizen and represents the City 
at ceremonial functions. The current Executive Mayor of 
Johannesburg is Mpho Parks Tau, who took office in May 2011. 
n

Figure 6: Organisational structure of the City of Johannesburg
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Biogas to Electrical Energy 
Project.
Johannesburg Water is caring for the 
environment by being energy efficient.



CLIMATE CHANGE 

RESILIENCE 
in the city

With the future becoming more unpredictable and 
uncertain, the City’s strategies must navigate 
a developmental path that can accommodate 

uncertainty and enable the City to achieve its goals in a way 
that takes cognizance of scarce, fi nite natural resources and 
climate-change impacts. Th e City continues to attract local 
and international migrants and refugees seeking economic 
opportunities and a better quality of life. With climate change, 
the pace of migration is expected to increase, as people 
face natural resource scarcity and collapse of agricultural 
livelihoods due to rising temperatures and extreme weather 
events. Th e recent national census fi gures confi rmed that 
Johannesburg has 1.3 million households, which are estimated 
to grow to 1.4 million by 2015.

Th e City continues to face massive challenges of urban poverty, 
inequality, social exclusion and underdevelopment. It must 
simultaneously address the disparities and inequities of the 
past and transform the City, overcoming its dysfunctional 

Sustainable Communities
Clr. Chris Vondo
Member of Mayoral Committee: 
Community Development
Joburg has a large percentage of 
people that are marginalized due to 
lack of access to social and community 
facilities that are predominantly located 
in the urban core. Corridors of Freedom 
suggests that we accommodate them 
closer to public transport routes and 
transportation nodes. This provides 

real motivation to remove informal settlements 
within fl ood plain areas to these more sustainable 
locations. This will then be an indirect adaptive 
response to climate change because it will reduce 
the risk of loss of live and damage to goods for these 
vulnerable communities. 

The City’s climate change themes

The City of Johannesburg’s Executive Mayor and the 
Members of Mayoral Committee (MMCs) recognize 
that the expression ‘Th e choices we make today will 

determine our future’ is particularly true for the impacts of 
climate change over time. To make sure that the City prepares 
itself in a coherent and structured manner, the MMCs 
identifi ed and adopted four climate change themes aligned 
with their diff erent aspects of municipal government. 
Th e four themes are:

 Sustainable Communities

 Green Transport

 Urban Water Management

 Integrated Waste Management

18



The City must also promote resilient human settlements that can 
withstand the anticipated increased temperatures and wetter conditions 
as a result of climate change. The City recognizes the need to become 

more resource efficient and smarter in the way it delivers services, to reduce 
its carbon footprint while still expanding access for all residents, and to build 
resilience in the face of climate change impacts and threats. This aspiration is 
embodied in the GDS vision and goals for the development of the City towards 
2040. The prioritisation of sustainable human settlements is informed both 
by these concepts and the need to promote a more efficient, inclusionary and 
integrated urban form.

The historic conditions which shaped Johannesburg have resulted in a divided 
city, characterized by urban sprawl and long travel times. Accordingly, the 
program’s priority is based on a strong interventionist approach, with a focus 
on spatial transformation that promotes integration and social inclusion, 
maximizes efficiencies, and improves access to opportunities and quality of life 
for all residents. A key priority is the assimilation of the poor and ensuring they 
are not relegated to the margins of the city.

The other strong principle relates to liveability – where all citizens are able to 
access key infrastructure and services such as transportation, water, sanitation, 
food, clean air, affordable housing, meaningful employment, and green parks 
and open spaces. At a basic level, the City must improve the lives of those who 
reside within its area of responsibility, by ensuring access to basic infrastructure 
and education, health, housing and social services.

Past interventions in support of sustainable human settlements focused on 
promoting a compact urban form, densification and nodal development. 
Programs were aimed at upgrading marginalized areas and improving 
livelihoods, and concentrated on improving service provision and mobility 
options, including energy-efficiency initiatives such as the roll-out of solar water 
geysers in some areas. Such programs involved regularising and upgrading 
informal settlements and providing and enabling inclusionary housing, 
alternative rental stock and resilient dwelling structures through consultative 
and participatory approaches. The focus has now shifted towards a transit-
oriented development approach, which is intended to change the entrenched 
settlement patterns in the City. It also aims to slow down the process of urban 
sprawl and the uncontrolled spread of low-density developments on the 
fringes of the City. This approach seeks to ensure spatial integration through 
investment in mass public transportation systems that form the backbone of 
spatial transformation interventions at key points along ‘corridors’, including 
the ‘corridors of freedom’ initiative. n

Sustainable human settlements 
programme

Did you know?
 

There are over 6.8 million trees in 
Johannesburg. 2 million trees are 
located within the City parks and along 
its pavements and 4.8 million trees are 
located on private properties. The City 
is therefore sometimes quoted as the 
largest urban forest in the world.

over

6.8
million

trees

spatial form and building more integrated and liveable 
communities, while expanding access for all residents to 
economic opportunities, basic services and quality of life. In 
addition, increased income levels result in increased levels 
of consumption and waste production which puts further 
pressure on natural resources.  

The challenge for the City is to be able to satisfy local demand 
for services and opportunities and to overcome levels 
of poverty and lack of access without merely replicating 
the consumptive patterns of other cities. A sustainable 
development trajectory must be set, by promoting and 
advancing more sustainable practices, technologies and 
efficiencies for using non-renewable natural resources, and the 
generation of waste.  n

Clr. Dan Bovu
Member of Mayoral 
Committee: Housing 
Migration from rural 
areas as a result of 
changes in the climatic 

conditions manifests itself in the City as a social 
and economic problem and addressing these 
challenges places tremendous pressure on the 
City to provide affordable and appropriate 
housing at the least compromising locations.
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Sustainable human settlements must inevitably address the issue of food security and the promotion of self-reliant communities. 
Studies show that food insecurity in South African cities has increased alarmingly in the context of escalating global food prices, 
increasing transport costs,  reducing agricultural production and local markets. Food inflation has risen more rapidly than 

overall inflation, which means that the poorest households are having to spend an ever-increasing portion of their income on basic 
food items. Although food insecurity has tended to be associated with rural areas, urban areas are increasingly vulnerable, and this is 

Agriculture and food security

evident throughout the City. Food insecurity among the urban 
poor in the most deprived areas of Johannesburg is standing at 
42% (GDS 2040). 

As drought and other weather extremes and resource shortages 
begin to reduce the viability of agriculture in rural areas, the 
in-migration of people to cities like Johannesburg is likely to 
exacerbate the problem of food insecurity. The City imports 
around 90 % of its cereals and a high percentage of its fruits 
and vegetables, further increasing its vulnerability. Only 3% 
of households in the City grow their own food. With poverty 
and food insecurity come health problems due to dietary 
insufficiency.

Resilient cities have decentralized regional food production 
systems, with urban agriculture forming an important part 
of food security provisions, and focus on a multi-pronged 
approach. The City has adopted a multi-pronged approach, 
which includes actively supporting and providing incentives 
for small-scale growers to supply fresh produce from urban 
food systems, improving access to markets, and supporting 
small scale co-operatives and subsistence farmers at household 
level. This approach aims to generate employment, enable 
sustainable livelihoods and improve health and wellbeing.

Developed in 2012, the City Food Resilience Framework 
complements the Sustainable Human Settlements program. 
The City aims to reduce food insecurity by 50% by end of 
2016 and to support and grow farmers through small-scale 
agricultural activities, capacity and infrastructure support, 
and facilitating links to markets. There is a strong emphasis 
on promoting organic food production and resource-efficient 
methods in order to reduce dependency on, and use of, fossil 
fuels. 

The City is also facilitating the development of Food 
Empowerment Zones on large pieces of agricultural land, with 
the aim of setting up high-yield, large-scale crop farming and 
industrial-level animal farming on city-owned land. The design 
of new settlements make provision for urban agricultural sites 
that support local production. n

Clr. Nonceba Molwele
Member of Mayoral Committee: 
Health & Social Development 
In a developing country such as ours, the internal and 
external migration of people makes food security a real 
issue within the City, where a percentage of people go 
without a meal at least three times a week. Looking at 
urban agricultural and food gardens is a response that also 
contributes to reducing greenhouse gas emissions.
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As part of the R110-billion infrastructure expenditure 
program over 10 years, the City will introduce high-
density residential development along ‘corridors 

of freedom’. These are designed to change the City’s urban 
landscape by linking inclusive, higher density residential 
development with new public transport arteries supported by 
access to all supporting services and facilities, and providing 
for other mobility options through the provision of bicycle 
routes and pedestrian walkways.

Development along these corridors will include mixed-
income housing, schools, offices, community facilities, cultural 
centres, parks, public squares, clinics and libraries. The new 
City skyline will consist of high-rise residential developments 
growing around transit nodes, gradually decreasing in height 
and density as they move further away from the core. These 
corridors will be developed to support inclusivity (varied 
residential typologies, tenure options, income groups) and 
high intensity mixed-use developments to reduce commute 
times and costs. Leisure and recreational facilities will also 
be integrated, leading to greater social interaction between 
people sharing the same geographical space.

Measures such as public environment upgrades, complete 
streets and Crime Prevention through Environmental Design 
will improve the walkability, accessibility and safety of the 
streets, and promote and support cycling and the use of other 
non-motorized transport in the City. Where feasible, the 
corridors will actively demonstrate the City’s decisive turn 
towards a low-carbon future with eco-efficient infrastructure 
that underpins a sustainable environment. n

Corridors of freedom

Clr. Roslyn Greeff
Member of Mayoral Committee: 
Development Planning 
Natural disaster came about 
as a result of the negative 
effect of climate change and 
human activity. Being the MMC 
responsible for the portfolio 
that determines the City’s urban 
form and functionality, I believe 

spatial transformation can play the biggest 
role to reduce greenhouse gas emissions by 
promoting a dense and compact city where 
people can live, move around and work within 
a low carbon footprint.

Corridors of freedom
The 6 D’s

The 6 D’s

D1: 
Destinations

Integrated land use and 
transport solutions

D2: Distance
Connected and 

permeable street 
networks that facilitate 
access using complete 

street principles
D3: Design
The creation of 
people oriented 

neighbourhoods with a 
strong sense of place 

and character

D4: Density
Concentration and 
intensification of 

activities around transit 
stationsD5: Diversity

Encourage a mix of 
land uses, provide for 
multiple modes and 

accommodate a variety 
of users

D6: 
Demand Side  
Management
Establish strategies 

that ensure the system 
operates efficiently
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Green Transportation

Transport in the City is critical for economic growth and development. Any long-term strategic view of city transportation must 
look at the potential impact that climate change will have on infrastructure in the future. The City’s transport system has two 
important characteristics: the majority of residents do not own cars, and middle-income residents are very much car-oriented. 

Contributing to the congestion on the roads is the loss of accessibility during heavy rain and downtime on traffic lights, as a result 
of the significant decline in the state of the city’s road and storm water infrastructure (Johannesburg, Integrated Development Plan, 
2011).

Did you know?
 

of the City’s inhabitants that earn less 
than R1600 ZAR/month use non-
motorized transport as their primary 
means of transportation.

47%

Joburg 2040 makes reference to an IBM survey that ranked 
Johannesburg as the worst city in the world for long commuter 
times. In recent years, Johannesburg has introduced the 
Rea Vaya Bus Rapid Transit (BRT) system and the Gautrain 
high-speed rail link. However, the majority of public transport 
users continue to rely on the mini-bus taxi industry, while the 
city-owned Metrobus transports about 80 000 passengers per 
day. Joburg 2040 aims to make walking, cycling and public 
transport the modes of choice by 2040. This will require not 
only expanding and extending the Rea Vaya BRT but also 
revitalising rail transport in the City, the restructuring and 
integration of all public transport modes across the Gauteng 
City Region and an increased focus on, and support for, 
walking and cycling.

An efficient mass public transportation system creates 
significant carbon-emission savings and results in a city that 
is less dependent on private vehicles for mobility and less 
exposed to the risk of fuel price shocks. A car-dominated city 
such as Johannesburg is unprotected from the ever-increasing 
risks associated with rising fuel prices. Scaling up and investing 
in mass public transport is also one way in which to address 
and manage the legacy of the City’s apartheid spatial form, 
by connecting people and places, and giving those who still 
remain in disadvantaged township communities access to new 
opportunities. The gains in terms of liveability, resilience and 
sustainability outweigh the initial capital costs and ongoing 
maintenance demands.  n
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One of the flagship projects to implement the City’s transport 
vision is the Rea Vaya (meaning ‘we are going’) BRT system, 
which offers fast, safe and affordable public transport on a 

network of bus routes across Johannesburg. Its objectives include 
providing better public transport, reducing congestion on public 
roads, improving the environment and creating jobs. Buses run 
along dedicated routes to ensure speed of service, while the enclosed 
stations are designed to be spacious and welcoming. A high-tech 
control room monitors the buses and stations, using real-time 
tracking of bus movements, and allows staff to communicate 
with each driver, thus ensuring that buses run on time and quick 
solutions are found for any eventuality.

A crucial element of the Rea Vaya project is the reduction of the 
City’s public transport carbon footprint. The fleet for the first phase 
had Euro IV emission standards with particle filters, while the 
second fleet meets Euro V standards. It is envisaged that for future 
phrases, the bus fleets will be powered by a combination of biogas 
and diesel. In addition to the trunk routes, complementary and 
feeder routes use smaller buses. A third phase which will travel to 
the north of the City is under construction and is expected to be 
operational in 2016.  n

Rea Vaya bus rapid transit 
system

Rea Vaya is the single largest climate-change initiative ever 
undertaken by the City and represents a major turning 
point in how the City deals with congestion, pollution and 

greenhouse gases caused by transportation. However, it is not the 
only initiative that the City is involved in. In 2013 the Mayoral 
Committee approved a green transport road map for shifting to 
different energy sources for vehicles in the City. This move would 
not only reduce air pollution and greenhouse gas emissions but also 
contribute to the green economy and create strong and sustainable 
new employment and income-generating opportunities.

The City’s intention is to become a world leader in green transport 
and to focus on the following aspects of the green transport value 
chain: 
•	 The	development	and	commercialization	of	the	following	

biogas feed stocks for transport applications: biocrops and 
waste resources such as green waste, domestic waste, waste oils 
and waste water.

•	 The	development,	production,	implementation	and	
maintenance of energy-efficient technology, including fuel 
filters, gas conversion kits for vehicles, hydrogen-on-demand 
systems and fuel additives, for both public transport and 
private vehicle sectors.

•	 Skills	development	for	the	alternative	fuel	transport	sector.
•	 Infrastructure	development	for	alternative	fuel	supply,	

distribution and dispensing.
•	 Legislative	and	policy	development	in	the	alternative	fuel	

transport sector together with various levels of government 
and industry stakeholders.

In partnership with some South African universities, other 
spheres of government, and international bilateral and multilateral 
organisations, the different departments within the City are working 
towards implementing the integrated green transport system 
roadmap. In the medium term, the City also wants to introduce low 
emission zones in certain parts of the City. n

Green re-fleeting

Clr. Christine Walters
Member of Mayoral Committee: 
Transport 
Being responsible for transportation 
in the City and recognizing 

the contribution that vehicle emissions make towards 
greenhouse gas emissions, getting people out of their 
private vehicles into public transport, converting to greener 
fuels in the public transport sector and promoting the use 
of non-motorized transport will make a big contribution to 
reducing greenhouse gas emissions.
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Clr. Ruby Mathang
Member of Mayoral Committee: 
Economic Development 
My concern is the economic 
wellbeing of the City and its 
inhabitants. The green economy 
promotes a paradigm shift in which 
material wealth is not earned at 
the cost of ecological destruction 
and social disparities. The green 
economic revolution presents an 

excellent opportunity for the City of Johannesburg to create 
thousands of new sustainable jobs. Going green also helps 
the city reduce its contribution to global warming.



Urban water management

Climate change is anticipated to increase the pace of 
migration, as rising temperatures and extreme weather 
events lead to a scarcity of natural resources and 

the collapse of agricultural livelihoods. This acceleration of 
urbanisation will result in the further concentration of the 
population and the loss of natural open spaces within the City. 
Consequently, the City’s natural environment will lose the ability 
to reduce and manage flooding through recharge, seepage and 
infiltration capacity, ultimately loading the City with increased 
costs for hard engineering responses. 

Flooding and drainage problems affect all parts of the City, 
from the lower-income settlements in the far south, to areas in 
Soweto and Orange Farm, and middle-to-higher income areas 
in the north and west. Water courses are deteriorating and show 
high levels of stress, with erosion, bank collapse, channelling, 
loss of hydrological functioning and aquatic eco systems, 
while most dams within the City are experiencing high rates of 
sedimentation and pollution.

Within this context, the City continues to address the disparities 
and inequities of the past, transforming the dysfunctional spatial 
form through building more integrated and liveable communities 
and expanding access for all residents to economic opportunities, 
basic services and quality of life. Key to these aspirations is 
maintaining, upgrading and developing infrastructure.

Over the next 10 years, the City plans to spend more than R110-
billion	on	rejuvenating	and	providing	infrastructure.	In	2013/14	
alone, R7.3-billion will be spent on infrastructure. Expenditure 
on maintaining current infrastructure will increase from 2.5% 
to more than 7% of the City’s annual budget, with more than 
50% of the operating budget allocated to sustainable services 
and strategic infrastructure. The multi-billion investment in 
infrastructure will ensure the City’s capacity to roll-out new basic 
services to a growing population and help maintain and upgrade 
existing infrastructure.  n

Clr. Geoffrey Makhubo
Member of Mayoral Committee: Finance 
Environmental sustainability and resilience is 
high on the City’s agenda and it is my task as 
the MMC for Finance to ensure that we have a 
sound long term financial plan to support this 
drive towards climate change resilience.
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Storm water management

Drainage or storm water systems will be most aff ected by 
the increased occurrence and intensity of precipitation. 
As rainfall becomes more intense, surface runoff  

levels may exceed the capacity of storm water entry points or 
cause sewer overfl ows in combined sewer systems. Th is can 
cause street fl ooding, with associated health dangers due to 
contamination, but can also increase the cost of meeting related 
regulatory requirements. Combined sewer overfl ows are a 
problem linked both to storm water and to wastewater: excess 
storm water causes overfl ows, but the conveyance of wastewater 
by means of combined pipes is also at the root of the problem. 

Th e costs and consequences of fl ooding are aggravated by 
growing population density and economic activity in at-
risk areas, as well as by the existence and spread of informal 
settlements. Th e dominance of impermeable surfaces in cities 
exacerbates the problems caused by heavy rainfall. (Loft us, 
2011).

Th e City is planning a review of storm water, road design, 
construction standards and requirements, which will take into 
account the eff ects of climate change. Th e review will consider 
sustainable urban drainage systems, such as green roofs, porous 
paving, swales, rainwater harvesting, detention ponds and 
basins for storm water run-off , and revise standards in light of 
the particular characteristics of underlying geo-hydrological 

conditions and changing weather patterns. Th e aim is to ensure 
that systems are robust and resilient, and help reduce fl ooding 
risks to downstream areas within the City’s boundaries. Existing 
attenuation ponds also need revisiting to ensure they are 
operating as initially envisaged and are properly maintained by 
the responsible parties.

Th e City has developed emergency preparedness protocols for 
disaster emergency response and relief. Th e wider approach 
also encompasses awareness campaigns and early warning 
systems, such as fl ow gauges in rivers, in order to be able to 
respond timeously to extreme weather events such as fl ooding 
and mitigating risks. An example of this approach is the 
Informal Disaster Resilient Structures provided for 69 families 
in Setjwetla Informal Settlement in Alexandra, one of the oldest 
townships in the City, where homes are at constant fl ood risk on 
the banks of the Jukskei River. 

Further approaches that are being considered include:

•	 Climate-proof	 existing	 meteorological	 information	
systems, early warning systems and emergency 
preparedness systems focusing on local conditions.

•	 Review	the	availability	of	fi	re	water	in	vulnerable	areas.
•	 Investigate	 the	 feasibility	 of	 creating	 a	 climate	 change	

disaster fund. n

Did you know?
 

of the city’s inhabitants have 
access to piped water 98,7%
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inventions that could be implemented to reduce technical losses, 
as well as social interventions to reduce demand and apparent 
losses. Through its entity Johannesburg Water, the City has also 
made significant progress in implementing retrofitting, pressure 
management, installation of pre-paid meters, and awareness 
programs to reduce unaccounted-for water.

Alternate water sources also need to be considered to 
address the possible shortage of water supply. These generally 
concern ‘climate smart’ water options based on advanced 
concepts in, among others, groundwater management, water 
harvesting and water recycling. With regard to the water 
recycling, Johannesburg Water has developed an effluent re-use 
strategy and is currently exploring different implementation 
mechanisms. Progress has also been made, with the provision of 
treated water from the Northern Wastewater Treatment Works 
to the Kelvin Power Station. Another innovative new source of 
water could be mine water, provided that affordable treatment 
options can be effectively implemented. If so, both water 
scarcity and ground water contamination could be addressed 
at the same time.

Raw water quality
An important component of water supply is water quality, 
which determines to what extent water needs to be treated prior 
to being used for drinking or other purposes such as irrigation. 
The City’s challenge is to make the most efficient use of the 
imported water and ensure that the downstream quality of the 
rivers are not affected by poor quality effluent from wastewater 
treatment works, polluted storm water runoff and overflowing 
sewage systems. 

A number of impoundment and river rehabilitation programs 
have also been implemented, including in particular in the 
Upper Jukskei sub catchment area. Rehabilitation of wetlands 
and watercourses have also been implemented in Zola and 
Mapetla in Soweto.

Going forward, the focus is on interventions to improve water 
quality and to rehabilitate water courses and impoundments, in 
order to secure water resources, ecological infrastructure and 
aquatic biodiversity. In addition to managing demand and 
implementing programs to reduce unaccounted-for water, as 
mentioned the City is also exploring alternative water sources 
to secure its supply into the future. Moreover, Johannesburg 
Water is re-examining engineering designs, operating rules, 
contingency plans and water allocation policies under a wider 
range of climate change scenarios. This may imply that current 
water infrastructure design standards will need to be updated to 
cope with expected more intense floods, droughts, temperature 
fluctuations and the accelerated degradation of materials and 
structures. n

South Africa is a water-scarce country, and climate change 
will put water resources under even greater stress, 
particularly when severe droughts or flooding occur. 

Johannesburg currently imports all of its water from the Upper 
Vaal River system, which is connected to various dams through 
inter-basin transfer schemes. The options are limited for 
further expanding the water supply by developing new physical 
infrastructure and can have substantial cost implications. 

Managing supply is a complex issue, with droughts and 
erratic rainfall patterns affecting overall supply in the Vaal 
River system. While the supply is generally managed through 
the national Department of Water Affairs, the City manages 
the real growth in consumption. Demand and supply are 
intricately linked. As demand is projected to exceed supply in 
the near future, it is crucial that the City implements a range 
of conservation and demand-side management strategies. 
Currently, the City is required to achieve a 22% reduction in 
consumption by 2015.

Demand growth is projected at 3.62% per annum, while in 
2012/13	unaccounted-for	water	(i.e.	water	lost	through	leaks	in	
the reticulation system or unbilled, unrecorded consumption) 
stood at 29%, which is high compared with other cities. Based 
on the actual volumes of water consumed over the past 10 years, 
the demand has increased by an average of 1.9% per year. Going 
forward, the limited water supply means that only 0.3% growth 
per annum can be allowed. 

The City has developed and begun implementing an accelerated 
Water Demand Management Strategy. The 
strategy considers the whole water cycle and identifies technical 

Adressing water scarcity
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Integrated waste management

The City generates approximately 1.6 million tonnes 
of waste each year, with 244 200 tonnes in the form 
of illegal dumping, and 1779 tonnes collected as litter 

from the streets. Pikitup, the City’s waste management entity, 
estimates that by 2040 the landfi lls will be fi lled to capacity. 
Currently only four landfi ll sites are operational and all 
are located in the southern part of the City. Th is leaves the 
northern part not catered for waste management services. 
Th is reality has prompted a change in thinking around waste 
disposal, and the emphasis is now on diverting recyclable waste 
from landfi ll sites. As a result, sustainability is at the centre of 
the Pikitup’s strategy ‘Reduce, Re-use, Recycle, Rethink, Renew 
and Regenerate’. 

Th e City’s strategic roadmap aims for zero waste to landfi ll by 
2022. Th e City’s Integrated Waste Management Plan aims to 
implement sustainable waste minimisation, reuse, recycling 
and recovery programs through strategic interventions, 
which include the promotion of composting, waste-to-energy 
and other re-use and recycling initiatives supported by the 
introduction of waste separation at source programs. Th ese 
programs should contribute towards the uplift ment of the 
quality of life of the people within the City by ensuring them 
a clean environment and by identifying, promoting and 
supporting potential job opportunities within the sector. n

Did you know?
 

of the City’s inhabitants have access 
to sanitation.
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www.pikitup.co.za                  Joburg Connect: 011 375 5555/ 0860 JOBURG (562874)Check us out at /Pikitup @CleanerJoburg

Pikitup Johannesburg (SOC) Limited 
was established in 2001 as an independent municipal entity, wholly owned by the City 

of Johannesburg (COJ), to serve and provide waste management services in the Greater 

Johannesburg area and to its citizens under two categories, Council services and  

Commercial services. 

A project brought to you by Pikitup, delivering on the City of Joburg’s “Separation at 

Source” waste recycling initiative, has been rolled out in Zondi, Waterval, Diepsloot, 

Orange Farm, Alexandra, Marlboro and Sandton from 2012 to date and will be 

completed and fully operational with the City of Joburg by mid 2014. 

TRASH TO TREASU
R

E

The Council services comprise the collection 

and disposal of domestic, business and 

putrescible waste, street cleaning, lane 

flushing, area cleaning, the management of 

litter bins, the collection of illegally dumped 

waste, the collection and disposal of animal 

carcasses found in a public place and the 

operation of garden sites. 

The commercial services, which Pikitup 

provides in competition with other private 

waste management companies, comprise 

the collection of bulk collection services, the 

collection and disposal of waste, composting 

plant facility, the facilitation of recycling 

activities, providing services for special 

events and the operation of landfill sites.

Pikitup Statistics :-

• Pikitup employ approximately 5,200 people

• Head office – situated in Braamfontein, Johannesburg 

• 11 Depots

• 4 Landfill Sites

• A composting plant 

• 42 operating Garden Sites



In 2008 the Environment and Infrastructure Services 
Department initiated the Alternative Waste Treatment 
Technology Project, which is aimed at procuring suitable 

alternative technology for waste treatment. The intention is to 
appoint a private service provider to invest in the development, 
implementation and operation of the technology in order to 
minimize a substantial initial capital investment by the City of 
Johannesburg. 

The project came about as a result of the City experiencing 
challenges with the fast-depleting landfill space and population 
growth. The investigation for alternative technologies is not 
restricted to one particular technology but looks at a variety of 
technologies. The chosen technology will need to ensure that 
the treated waste has very little or no residue to be disposed at 
landfill sites. The aim is to divert 500 000 tonnes of waste from 
the landfill sites per annum, reducing significantly the waste 
disposed at, and emissions released from, the landfill sites. n

Waste treatment technology

In 2009 the City piloted the waste separation 
project at Waterval Depot: households separate 
their waste, placing packaging papers in orange 

reusable bags and other recyclables, such as bottles, 
cans, packaging and paper in a colourless plastic 
bag (Pikitup provides the plastic bags). The project 
ensures that only residual waste goes into the 
household’s 240 litre refuse bin for final disposal at 
the landfill site. Waste separation at source reduces 
the amount of waste collection rounds done by the 
refuse collection trucks. The plan is to implement 
the project throughout the City, thereby saving 
the fast-depleting landfill space. To date 264 889 
households are participating in the waste separation-
at-source project, which has been extended to 
Zondi, Avalon, Midrand, Diepsloot and Orange 
Farm areas. Approximately 187 000 tonnes of waste 
has been diverted away from the landfill sites since 

Waste separation at 
source

The City is currently busy renovating a MRF at the 
Robinson Deep landfill site which will process 500 
tonnes of recyclables per day. This will also reduce 

the waste disposed at the landfill site, as well as ensuring that 
reclaimers (who are picking recyclables at the landfill site) are 
employed in the facility. About 200 jobs will be created, once 
the Robinson Deep MRF is fully operational. 

Plans are also in place to establish MRFs at the three other 
landfill sites. The recyclables collected from the MRF will be 
sold to different recycling companies – recycling will not take 
place on site, but recyclables will be bailed and sold. Different 
types of recyclables, ranging from paper to glass and plastic to 
metal (cans), will be handled on site. n

Material recovery facilities 
(MRF)

The City is currently implementing the landfill gas-to-
energy project under the clean development mechanism 
process. The project aims to extract and combust 

landfill gas for the generation of green electricity. The process 
removes greenhouse gas emissions caused by the landfill site. 
The landfill gas is mainly made up of methane, carbon dioxide 
and oxygen. Methane gas causes the most harm to the ozone 
layer and is rated 21 times more harmful than to carbon 
dioxide. Methane is sucked through a combination of vertical 
and horizontal pipes to the flare system where it is burnt and 
released as carbon dioxide. Once generators and turbines are 
installed, the landfill gas will be used to run machines that 
produce green electricity. This project will also help to alleviate 
the City dependence on coal-generated electricity. 

To date landfill gas is extracted, combusted and flared as 
carbon dioxide at two sites. Air quality at the sites has 
improved, and, since the commissioning of the flaring process, 
complaints about bad odours from surrounding landowners 
have reduced. The project also minimizes environmental 
damages through reduced methane emissions. n

Landfill gas to energy
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A Portfolio of selected 

Good Practice 
Climate Change Projects 
in Johannesburg
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Cosmo City - Climate Proofi ng of Urban Communities

Upper Grayston Block E and F Offi ces

Standard Bank - Rosebank Building

Megawatt Park Car Park and Rooftop PV

The GreenHouse Project - Sustainable Living in Johannesburg

Rea Vaya - Bus Rapid transit System

The Dobsonville Bus Rapid Transit Depot

Gautrain - Connecting the City to Tshwane and OR Tambo Airport

Pick ‘n Pay “The Falls” - Greening Retail

Northern Water Works - Biogas to Electricity Project

Robinson Deep Landfi ll Gas to Energy Project

FNB Stadium - Events Waste Recycle

re-Environmental Solutions Facility

Pikitup Separation at Source
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The Cosmo City Climate Proofing 
Program sets a benchmark in the City 
for future sustainable settlements. 

Climate proofing involves promoting 
development that reduces the risks of climate 
change.	In	2010/2011,	770	low-pressure	
solar water heater (SWH) units and 797 
insulated ceilings were installed. In addition, 
energy efficient lights were distributed to 
those homes not already targeted by Eskom 
in their Compact Fluorescent Lamps (CFL) 
program.	Grass,	indigenous/fruit	trees	and	
shrubs were also planted in 700 homes 
in Extension 4, a newly established area 
lacking in trees and suffering from poor soil 
erosion. The program follows on from the 
installation of 170 SWH units in Extension 
2 in 2007. The program was funded by the 
Danish International Development Agency 
(DANIDA), as part of a R15-million climate 
change mini-program for Johannesburg.

Program objective
The overall objective of the program is 
to build a liveable, low-income human 
settlement that promotes energy 
conservation, alleviates energy poverty and 
demonstrates the performance and efficiency 
of renewable energy and energy efficiency 
technologies. Moreover, the program as 
such should serve as a benchmark for 
transforming informal settlements into 
sustainable human settlements. In order to 
achieve this, a package of climate-proofing 
measures has been implemented in phases in 
conjunction with a high level of community 
involvement. 

Climate change response 
impact
Efficient and effective uses of energy are 
important aspects of sustainable human 
settlements. The poor spend a large amount 
of their household income on energy 
services. Low-income households in South 
Africa often heat water using inefficient 

means, such electric kettles and stoves. The 
provision of SWHs to low-income homes 
offers households a ‘free’ source of hot water, 
as well as a means to reduce electricity costs 
and protect the health of communities. 
Around 55% of 5.4 million households in 
South Africa have electricity but do not 
have a geyser (Draft Solar Water Heating 
Framework and Implementation Plan, DOE 
2009). 

Insulated ceilings provide one of the most 
effective means for reducing energy use 
within a home, as they decrease the need 
for active space heating in winter. Insulation 
leads to warmer indoor temperatures which 
also means less coal, wood, and paraffin is 
burned to heat homes in these communities. 
These burning practices carry health and 
environmental costs, resulting in indoor and 
outdoor air pollution, respiratory problems 
and fires. Ceiling insulation in low-income 
homes therefore has monetary, comfort and 
health benefits in addition to the reduction of 
greenhouse gas emissions.

The temperature, energy and water 
consumption was monitored in five 
similar Cosmo City houses with different 
orientations, room layout and use pattern. 
The overall reduction in carbon emissions for 
a typical Cosmo City house was estimated to 
be between 1380 kg and 1635 kg CO2/a	for	
the SWH intervention and 255 kg CO2/a	for	
the ceiling intervention. Therefore, 770 SWHs 
and 797 insulated ceilings will save 1062.6 
and 203.2 tons of carbon will be saved per 
annum respectively, or total annual savings of 
1266 tons of CO2.

The impacts of the interventions on 
electricity costs were calculated by 
multiplying the reductions in space and water 
heating energy requirements by electricity 
unit	costs	of	90.3	cents/kWh	(www.nersa.org.
za,	accessed	on	02/12/2010).	This	amounts	to	
annual savings per household of R932 for the 

SWH and R223 for the ceiling interventions, 
or a total saving of R1154.94 per house per 
year.

Project implementation
All climate proofing projects at Cosmo City 
were completed during the years 2010 and 
2011, and the City is now in the maintenance 
and monitoring phase of the program.

The program consists of the following climate 
proofing elements:

•	 SWHH	Project.
•	 Insulated	ceiling	and	energy	efficient	

compact fluorescent lamps (CFL) 
distribution.

•	 Greening	interventions.
•	 Stakeholder	consultation	and	awareness	

and education.

Insulated ceiling and energy efficient 
CFL distribution (2010)
In April 2010 a service provider for the 
installation of ceilings and distribution of 
CFLs was appointed. The ceiling project was 
completed in November 2010, with a total of 
797 insulated ceilings installed. In addition, 
CFLs were distributed to homes without 
energy efficient lights. It must be noted that 
Eskom had already distributed CFLs to many 
RDP homes in Cosmo City, as it is an Eskom 
supply area. 

The service provider hired 40 local 
community members to install the ceilings, 
with 85% of the local installation team 
comprised of local labour. The local workers 
received ongoing on-site training. To ensure 
quality, the City hired a quality controller to 
inspect and sign off on installations. IsoBoard 
ceilings were installed in the homes. The 
IsoBoards used are made of polystyrene and 
30mm thick, and have excellent insulation 
properties in a variety of applications across 
the country, including low-income housing. 

Key Features
• Location: Cosmo City, near Kya Sands
• Impact

- 700-800 households
- Per household:

• 1,644 kg CO2/a avoided emissions
• 1,200 ZAR/a cost saving

- Solar water heaters
- Compact fluorescent lamps

- Insulation

Cosmo City – Climate proofing of 
urban communities

32



Th e IsoBoard acts as both an insulator and ceiling and provides an 
attractive fi nish to the houses. Cornices were also installed.

Greening interventions (2009/2010)
In November 2009, the City’s Environmental Management Department 
awarded Onke Training with a contract to landscape 700 low-income 
homes, and promote rainwater harvesting and food gardening in schools. 
Th	 e	landscaping	involved	planting	two	indigenous	trees/fruit	trees	and	
two indigenous shrubs on each of the 700 stands, as well as grass. In 
addition, each household received a hosepipe to water their gardens and 
lawns. 

Th e purpose of tree, grass and shrub planting was to assist in greening 
a newly established area that lacked trees and suff ered from poor soil 
erosion and water drainage. In so doing, it is hoped that the aesthetic 
quality of this area will be improved, and residents will benefi t from the 
shade, a nutrition source and improved environmental quality. 

Eff ectively, 740 homes were ‘greened’. A total of 1461 indigenous and 
fruit trees and shrubs were planted. Th e local community did 100% of 
the planting, while 60 local community members were hired to educate 
residents on the benefi ts and maintenance of the SWH, ceilings and 
greening, and assist the homeowners with the planting.

Stakeholder consultation and awareness and education
Th e City began engaging with stakeholders as early as February 2009, 
when the project idea was introduced to local stakeholders attending the 
Cosmo City Environmental Steering Committee (MMC meetings) and 
input into the project was solicited. Th ese MMC meetings were attended 
by the on-site project management entity, Codevco, the Environmental 
Compliance Offi  cers for Construction and Operational Phases, the 
Community Liaison Offi  cer, the local Ward Councillor, CoJ Cosmo 
City urban managers, local NGOs, contractors, CoJ Municipal Owned 
Entities working in Cosmo City such as Johannesburg City Parks and 
Pikitup, members of the Cosmo City Resident’s Association, provincial 
government, amongst others. Th ese stakeholders were engaged and 
informed of the progress of the project from early 2009 up until present. 

In addition to attendance at these meetings, a formal community 
consultation process was undertaken from November 2009 to April 2010, 
prior to implementation. Th is involved holding community meetings 
across Cosmo City, including stakeholders such as local NGOs and 
CBOs, community leaders, residents from diff erent RDP extensions 
and churches. Feedback on the outcomes of this consultation and how 
stakeholder input infl uenced project design was also provided to residents.

Next steps
Th e City is in the maintenance and monitoring phase of the Climate 
Proofi ng Program in Cosmo City low-income homes. As part of this 
program, a baseline study and monitoring of energy and water usage 
is being conducted to measure energy and water consumption in these 
households prior and post implementation of the energy and water 
effi  ciency interventions. Th ese measurements will be used to determine 
the eff ects of the renewable energy, insulation and energy effi  ciency 
interventions on energy and water consumption and indoor temperatures 
in the low-income houses. Th e data will also be used to calculate carbon 
savings arising from the project, in order to raise carbon fi nance in the 
carbon market and fund further energy effi  ciency and other development 
measures at Cosmo City. n

For more information: 
www.joburg.org.za/
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Upper Grayston Blocks E and F are Green Star office 
buildings, which represent an important turning 
point in the building market. These buildings were 

developed for the rental market, indicating that tenants are 
willing to pay a premium for sustainable office space. Blocks 
E and F have been designed to target all aspects of the South 
African green Building Council’s Green Star rating system 
for offices. In collaboration with Solid Green sustainability 
consultants, Block E has achieved a 5-Star Green Star SA 
– Office As Built rating, and block F is targeting a 6-Star 
certification.

Operational results from the building show measureable 
superlative energy performance (less than half of a typical new 
office building) as well as low water use on account of efficient 
fixtures and rainwater harvesting. A photovoltaic solar array 
produces 15% of Block F’s energy, and live energy data is 
displayed in public areas of the building.

Project objective
Bryprop developed Block E and F as part of their Upper 
Grayston office development, targeting tenants with an 
appreciation for a green design. Block E achieved a five star 
Green Star SA Office – As Built rating being the highest five 
star awarded to date. Block F, which has been commissioned 
in September 2013 targets a 6-Star Green Star SA – Office As 
Built rating.

The project will also be used to showcase the added value of 
green buildings and educate tenants how to take full advantage 
of technologies incorporated to run a more sustainable office.

Climate change response impact
Block E and F look very similar to other low-rise buildings. 
However, the way they are put together sets them apart from 
other similar buildings without a Green Star certification. The 
Green Star-rated building will certainly be energy efficient, 
but there are many more elements to be taken into account 
both with regard to the construction process and sustainable 
occupation, as illustrated below.

Measures related to the construction include:
•	 Recycling	and	efficient	use	of	building	materials.
•	 Re-use	of	stripped	soil	for	the	building’s	landscaping.
•	 Local	sourcing	of	building	materials.
•	 PVC	minimization.

Measures related to sustainable occupation include:
•	 Rainwater	collection	system,	cleaning	and	re-use.
•	 Special	cyclist	facilities:	bicycle	parking	and	showers.
•	 Energy	sub-metering.
•	 Advanced	energy	management.	

The Green Building Council of South Africa (GBCSA) has 
awarded Block E of the Brydens Upper Grayston development 
a 5-Star Green Star SA - Office As Built rating. Solid Green 
Consulting, appointed to manage the Green Star process 
undertook performance modelling and simulation to inform 
the design of the building and its systems. Developed by 
Bryprop as part of their Upper Grayston office development, 
the building achieved all 67 targeted points which were 
submitted for the rating. Notably, the building has been 
developed speculatively for tenants appreciating the green 
performance of the building. 

Key features contributing toward the rating with regard to energy 
efficiency include:

•	 Mixed	mode	VRF	HVAC	system	with	heat	recovery.
•	 Efficient	lighting	with	motion	and	daylight	sensors.
•	 Optimized	daylight	and	extensive	use	of	shading.
•	 Solar	hot	water	heating

Based on Block E, the set of measures mentioned above, lead 
to an annual energy use of 133,749 kWh and a peak demand of 
119 kVA for a Usable Area (UA) of 2,127 m2 and Gross Floor 
Area (GFA) of 2,735 m2 equaling an annual performance 
of	125.4	kWh/m2	based	on	based	on	UA	and	97.5	kWh/
m2 based on GFA. This performance is an actual monitored 
performance, based on a fully tenanted Block E with all energy 
uses like the complete office space, common area, parking and 
external area included. 

Block F has been commissioned recently and is not fully 
tenanted yet and therefore actual full energy performance 
could not be assessed yet. In addition to the measures applied 
in Block E, Block F also includes solar PV providing 15% of its 
electricity demand and is therefore envisaged to exceed Block 
E performance wise.

At the moment, in terms of running costs, the energy is costing 
tenants around R10 per square meter. Most office buildings 
range between R20 and R40 per square meter for energy 
illustrating a consumption which is more than half of many 
new office buildings. Tenants reported similar experiences 
comparing their current consumption to what they are used to.

Upper Grayston: 
block E & F offices

Key Features
• Location: Upper Grayston, Sandton
• 5-Star Green Star SA - Office As Built 

rating
• Main elements:

- Rainwater harvesting 
- PV solar and solar hot water
- Daylight optimisation

• Impact:
- 405 MWh/a electricity saving
- 1700 kilo litre water saving per annum 
- 125.4 kWh-e/m2 annual electricity  
 usage
- 486 tCO2/a avoided emissions
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Project Implementation
Block E and F are part of the Upper Grayston Office Park 
which has been realized by Brydens Group, Commercial 
Property Division in 2011. The office park is situated within 
the heart of the greater Sandton office node, adjacent to the 
Katherine Street off ramp onto the M1 highway. The Upper 
Grayston Office Park consists of several erven measuring 22 
500m² comprising virtually the entire block circumscribed by 
Anne Crescent. Current main tenants of Block E and F are the 
South African Energy Development Agency (SANEDI) and 
African Explorations the government’s mining arm.

Construction
In the construction of the new building recycled and low-
carbon materials are used at much as possible. For example 
most of the reinforcing steel and structural steel (around 60%) 
has been salvaged from recycled sources. Similarly, the use of 
cement has been reduced by 40%. Concrete and particularly 
the cement used in concrete is a very carbon intensive resource 
and reduction of use indirectly assists in reducing industrial 
carbon emissions. 

In creating the earthworks of the new building, the top soil 
stripped off has been reused in gardens of the office park. All 
waste from the construction of the new building is pre-sorted 
and disposed of in such a way that it can all be recycled. All 
waste from the building construction was sorted on site into 
three separate bins to facilitate recycling.

Design
In both buildings the rainwater that falls on the roof of 
the building is collected in tanks, filtered and purified and 
used in the building as a first option. Only when there is no 
rainwater in the tanks the Municipal system comes online. 
As a result, the building rarely uses water from the municipal 
supply during the summer season which is our rainy season in 
Johannesburg. Rainwater used is metered, thus a record can be 
kept of the savings of municipal water. 

The domestic hot water is efficiently provided by a solar geyser 
system. This is a key energy saving feature of the building. The 
cyclist shower located in the basement is also connected to this 
solar geyser system and so hot water is delivered to the mixer 
by opening the shower tap as usual.

Both buildings have what is known as a mixed mode air 
conditioning system. What this means is that when ambient 
temperatures outside are conducive, the AC system can be 
switched off. In Block E this is a manual red light-green 
light system tied to a thermometer on the roof. If ambient 
temperatures are between 18°C and 24°C then a green light 
comes on in the building and occupants are urged to switch off 
air conditioning and open windows in order to allow natural 
ventilation through the building. If temperatures fall below 
18°C or rise above 24°C then the red light illuminates telling 
occupants that they may now close windows and put on the 
A/C	system.

This system allows for a substantial saving in electricity if 
operated correctly and taken advantage of by the occupants 
of the building. Motion detectors are located throughout the 
building and if no motion is detected then the air conditioning 
system is shut down automatically regardless of the outside 
conditions. Also a high level of individual control is employed 
meaning that people can determine for themselves the amount 
of air conditioning they require versus natural ventilation.

Also in both buildings, Bryprop has introduced screens in the 
foyer which are on 24 hours a day and shows the power which 
is currently being consumed in the building together with 

the graph of power consumption for the last 24 hours. The 
information screen allows building occupants to see what the 
building is consuming at any time without looking at meters. 
In addition, all building occupants are able to log into a website 
which shows their own particular meter readings at any given 
time. The importance of this continuous direct feedback on 
the energy performance is to motivate tenants to contribute to 
saving energy switching off the air-conditioning and opening 
windows when the system indicates that the weather allows for 
doing so.

Please go to the following website www.uppergrayston.co.za 
to view the energy performance of Block E by using the tab 
‘Live Metering’ and explore the various elements that make a 
building environmentally responsible and resource-efficient 
throughout its life-cycle.

Next steps
All of the current and future developments of Brydens Group, 
Commercial Property Division will be Green Star rated, the 
level of which, will depend on the aspirations shown by major 
tenants. With regard to the latter, the biggest challenge is to 
educate the tenants to take advantage of the technology which 
has been incorporated in order to run more sustainable offices. 
Bryprop are looking at formalising the education process 
for existing tenants and ways to also involve potential future 
tenants.

So far Brydens Group has Blocks E with a 5-Star Green Star 
- Office As Built rating and Block F to be certified in the near 
future, both blocks having the advanced passive design and 
package of operational systems that go along with it. It is 
however their ambition to inspire potential future tenants to 
increase their drive towards sustainability for their offices and 
serve this demand. The market shows signs that it is moving in 
this direction as more and more buildings are achieving good 
Green Star ratings. n

For more information: 
www.uppergrayston.co.za
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Standard Bank - Rosebank building

Standard Bank’s new office building on 30 Baker Street 
in Rosebank has received a 5-Star Green Star SA Design 
rating from the Green Building Council of South Africa. 

The 65 000 m2 office building was completed in May 2013, 
and has two buildings of 8 and 10 floors each, connected 
by a central atrium, and a capacity for approximately 5000 
employees. The 5-Star Green Star rating has been achieved via 
a range of measures in the area of energy efficiency, low-carbon 
energy, green infrastructure and indigenous landscaping as 
well as advanced water and waste management.

Project objective
Standard Bank is a member of the Green Building Council 
of South Africa (GBCSA) and aims to ensure that all new 
buildings of Standard Bank are designed, built and operated 
in an environmentally sustainable way. When designing new 
buildings, Standard Bank considers the Green Star SA rating 
system that assesses the environmental impact of buildings, 
taking into account factors such as building management, the 
indoor environmental quality, the building’s energy and water 
consumption, transportation, materials used, land use and site 
emissions.

Climate Change Response Impact
30 Baker Street is the second building in South Africa to 
have a gas-powered tri-generation plant. The energy saving 
tri-generation plant, which cost around R40-million, has a 
production capacity of 1 MW of energy which will be used to 
produce the energy for base load lighting, heating and cooling. 
The Rosebank office is expected to save about 10% to 15% 
in energy costs. Energy efficient lighting systems and water 
efficient fittings and fixtures are used throughout, and the 
consumption of these resources will be effectively managed 
and monitored with metering and sub-metering systems. 
The building also has facilities to capture rain water, which 
is expected to reduce water consumption. The building is 
provided with 50% more fresh air than required by national 
building regulations, and approximately 60% of the office area 
will have a high level of natural daylight and a direct line of 
sight to the outdoors or into a sun-lit atrium.

Project Implementation
Construction on 30 Baker Street was started in November 
2009 with demolition and bulk earthworks and occupation 
commenced in May 2013. 

Construction
Twenty percent of all materials used in construction of the 
building and in all furnishings and fittings have been sourced 
from less than 400 km away in order to reduce the amount of 
fuel used to transport them to site.

The construction of the building did require the removal of 
20 trees on the site, which were all exotic and the necessary 
permissions were obtained from the local authorities to remove 
them. The building’s highest parking level is the foundation for 
one of Johannesburg’s largest corporate gardens. Incorporating 
a linear water-feature with granite rocks recycled from a quarry 
and 400 indigenous trees, the gardens reinforce Rosebank’s 
reputation as an urban forest. In addition, the building makes 
use of water ingress into the basements, from the high water 
table, for the gardens. 

Waste minimization: over 60% of the building’s steel has more 
than 90% post-consumer recycled content, massively reducing 
the embodied energy. Moreover, the building’s lighting system, 
connects the 4,500 luminaires to a central computer, enabling 
lighting to be reconfigured without re-wiring fittings which 
will provide future savings.                                        

Design 
Energy efficiency: The building is powered by a 1 MW gas 
tri-generation plant, which is both energy efficient as waste 
heat from the plant provides a further 0.8 MW of energy for 
heating and cooling, and reduces the carbon footprint by 
using natural gas, a low-carbon fuel. Energy consumption 
is effectively managed and monitored with metering and 
sub-metering systems. The glass curtain wall system covers 
more than 65 % of the vertical external surfaces and is triple 
glazed with built-in remotely activated shading blinds. Fresh 
air is preconditioned using indirect evaporative cooling in 
summer and heating in winter. Heat losses and gains through 
the glass façade are neutralized by a dedicated perimeter 
air-conditioning system. Lifts and escalators have low-energy 
features lowering power consumption. Lighting power density 
is	below	2.5	W/m2	per	100	Lux.	The	digitally	addressable	
lighting system (DALI) responds to daylight and occupancy 

Key Features
• Location: Rosebank
• 65,000 m2 with 5-Star Green Star  
 Rating
• Green design elements:

- Gas-powered tri-generation  
 plant
- High degree of energy & water  
 efficiency
- Recycled building content
- Rainwater harvesting 
- Indigenous landscaping
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in adjusting individual fittings. The air-conditioning system 
combines air cooled chillers (to reduce dependency on water) 
and water-cooled chillers (for their higher energy efficiency).                                                           

Water management and conservation: Water efficient fittings 
and fixtures, such as dual flush toilets, low flow shower heads 
and tap aerators are used throughout the building. Rain-water 
harvesting is expected to reduce water consumption. The air-
conditioning system combines air cooled chillers (to reduce 
dependency on water) and water-cooled chillers (for their higher 
energy efficiency). Water consumption is effectively managed 
and monitored with metering and sub-metering systems.                                                             

Green infrastructure and ecosystems: 50% of all timber has been 
sourced from Forest Stewardship council-certified Suppliers. 
Outside, more than 400 indigenous trees, flower gardens 
and lawns and a linear water- feature with granite rocks 
recycled from a quarry create a significant green space in the 
neighborhood.  Nine different indigenous tree species were 
chosen for their ability to attract insects and small fauna, and 
compliment Rosebank’s urban forest. Facilities such as showers, 
lockers and secure storage is provided for employees who use 
bicycles to commute. The building is located in close proximity 
to public transport facilities including the Rosebank Gautrain 
station. No light beam on the piazza or in the garden is directed 
into the night sky, so external light pollution is minimized. 
                
Indoor environmental quality:  Approximately 60% of the office 
area has a high level of natural daylight and a direct line of 
sight to the outdoors or into a sun-lit atrium. 50% of daylight 
illuminance of at least 250 Lux is achieved for 95% of the office 
area, while daylight glare is reduced for 80% of standard working 
hours. All carpets, paints, adhesives and sealants have a low 
volatile organic compound rating.  Ventilation rates are 50 % 
better than at a standard South African office building.

Next steps
Standard Bank is the principal sponsor for the Green Building 
Council Interiors Toolkit. The tool has been developed in 
response to demonstrated market need, as the current suites of 
rating tools cover only base building issues and not interior fit 
outs. The tool, which is now available to all GBCSA members 
in pilot format, gives building tenants the ability to apply 
green building standards to their own spaces independent of 
the building owner. In the current year, Standard Bank will 
be implementing the tool in the branch fit out program and 
possibly in an office fit out project.

Standard Bank is committed to all new buildings being Green 
Star rated. All renovation projects will incorporate green design 
and energy efficiency measures. Energy efficiency in Standard 
Bank buildings is standard procedure and upgrade projects are 
continuously undertaken in this regard. 

One of the lessons learned from the 30 Baker Street project 
is that if operational costs are taken into account, cost of 
implementing green buildings is not out of reach. The premium 
of green design is reducing over time. 

Much of the lessons learned from the 30 Baker Street project 
will be carried forward to any new head office developments. 
Although most of the countries where Standard Bank has a 
footprint do not have an accredited Green Building Council, 
as a responsible corporate citizen, much of the green building 
standards developed by the GBCSA are applied in order to 
achieve the outcome of environmentally sustainable buildings. n

For more information: 
http://sustainability.standardbank.com/environment-overview/
our-direct-impact/green-buildings/
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Eskom’s Car Park and Rooftop PV at the Megawatt Park 
headquarters in Sunninghill are part of the Ilanga 
PV program. This program, implemented by Eskom’s 

Renewables Unit, consists of a portfolio of PV projects to be 
implemented at all technically feasible Eskom sites across 
South Africa. The Car Park and Rooftop PV systems installed 
during 2011 and 2013 respectively, have a total capacity of 
756 kW-peak of which 398 kW-peak is for the shaded car 
park and 358 kW-peak is for the rooftop. The installation 
of the additional PV systems complements other energy 
improvement projects at Megawatt Park including energy 
efficient lighting, ground-based concentrated PV panels, new 
ventilation and air-conditioning plant as well as a new energy 
management centre.

Project objective
Eskom’s Car Park and Rooftop PV project at the Megawatt 
Park headquarters are part of a larger portfolio of projects 
under the umbrella of the Ilanga PV Program. This program 
intends to supply energy generated by PV installations for self-
consumption at various Eskom-owned sites. Up to 150 MW-
peak shall be installed at all technically suitable power stations, 
offices, and transmission and distribution substations, which 
in total adds up to 3000 individual PV installations. Work has 
already started on the reference projects in each category, i.e. 
power stations, transmission and distribution substations as 
well as administration and customer outlets across the country, 
of which Megawatt Park PV is one of them. 

Climate change response impact
The total PV systems of the Car Park and Rooftop PV project, 
756 kW-peak in total, are envisaged to result in an annual grid-
based electricity saving of 1180 MWh per annum equivalent to 
a CO2 emissions reduction of normally related to grid-based 
electricity of around 1180 tons CO2 per annum. 

The total 150 MW-peak generation aimed for under the Ilanga 
PV program will result in a saving of around 234 000 MWh per 
year. In addition to the Megawatt Park Car Park and Rooftop 
PV, Eskom already realized a portfolio of solar electricity for 
self-consumption up and running at Megawatt Park (CPV) and 
the power stations Lethabo and Kendal (both PV) producing 
2466 MWh per annum in total.

Megawatt Park 
Car park and rooftop PV

The other solar installations at Megawatt Park were completed 
in 2012, include two concentrated photovoltaic (CPV) systems 
at entrances to Megawatt Park and they produce approximately 
66 MWh per annum in total. These two installations as well 
as the later installed car park PV system, were constructed 
for research and testing purposes and are contributing to 
an expanding knowledge base which is facilitating Eskom’s 
understanding of the various solar technologies and their 
application in anticipation of the internal nationwide roll-out. 

The aforementioned two power stations Kendal and Lethabo, 
were each equipped with solar demonstration PV plants in 
2011 including alternative sunlight fixed tilt and single axis 
tracking systems ,generating 1250 MWh and 1150 MWh per 
annum respectively.

Project implementation
The Megawatt Park Car Park and Rooftop PV projects 
realized in the period 2011-2013 are Eskom’s first PV projects 
installations on shaded parking and rooftops. This marks 
a concerted move beyond research to use solar power for 
the commercial generation of renewable power for its own 
consumption. 

Car park PV
Construction of the Car Park PV facilities took place in a 
relatively short time from September to November 2011 in 
preparation for COP17, the United Nation’s annual conference 
on Climate Change which took place in Durban, South 
Africa. An Engineering Procurement and Construction (EPC) 
contract was awarded to Llanga JV with Guma as the main 
contractor.

The former visitors parking was not shaded before the 
installation. New shaded parking had to be constructed. 
Normal PV panels were used. In total 2616 m2 of parking was 
covered.

The Car Park PV system was substantially more expensive than 
the Rooftop PV system. However, it does serve a dual purpose, 
shading and electricity generation. In addition the installation 
is very visible and assists in creating awareness concerning the 
need to green our energy consumption.

Key Features

• Location: Megawatt Park, Sunninghill
• Main elements:

- Car park PV solar, 398 kW-peak
- Rooftop PV solar, 358 kW-peak

• Impact:
- Car park PV: 618 MWh/a
- Rooftop PV: 562 MWh/a
- Total savings: 1,180 MWh/a

- 1,180 tCO2/a avoided emissions
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Rooftop PV
Th e Megawatt Park complex consists of a number of buildings, 
referred to as Blocks A, B, C, D and E. Th e PV facility was 
installed on the roof of Block E, the L-shaped conference 
center at the front of the building facing the visitor’s car-park. 
Construction commenced during July 2013 and was completed 
by 12 December 2013. Also for this project Eskom chose a 
local EPC contractor, Romano, taking responsibility of the 
whole project from start to fi nish.

In order to optimize the design and performance the following 
activities took place: 

•	 Rooft	op	analysis.
•	 Measuring	of	solar	irradiation	of	the	site.
•	 Analysis	of	consumption	load	and	pattern.
•	 Assessment	of	potential	shading	caused	by	structures.
•	 Identifi	cation	of	point	of	connection
•	 Structural	integrity	assessment	of	the	building

Th e solar system covered approximately 2350 m2 of 5300 m2 
of total roof area available with a levelized cost of energy of 
around R1 per kWh. 

Next steps
Eskom’s Car Park and Rooft op PV at the Megawatt Park 
headquarters in Sunninghill as part of the Ilanga PV 
Program serves as a reference project which will be replicated 
throughout the Eskom’s facilitates taking along the lessons 
learned from this project. Shaded parking and rooft op PV 
installations will be rolled out under the Ilanga PV program 
to all feasible Eskom buildings nationwide. Th e overall solar 
energy potential is estimated at 20-30 MW-peak.

Important lessons learned included the benefi ts from 
following an EPC route, awarding the project to one main 
contractor taking responsibility of the project from start to 
fi nish including all subcontracted preparatory and completion 
activities. With regard to investment decision making, the 
levelized cost of electricity calculated for diff erent options was 
the determining factor. Th e LCOE assessment experience will 
be taken forward during the further roll-out of the program. 
As expected, the Car Park PV system was substantially more 
expensive as it was a fi rst-of-its-kind of this size at the time. 
Especially the renewed substructure made a cost impact. Th e 
rooft op PV market is more established, more competitive and 
therefore costs are more reasonable.   

Eskom starting the implementation of its Ilanga PV portfolio 
at its headquarters in Sunninghill highlights the importance 
of Johannesburg as an incubator and fi rst port of entry for 
innovative renewables solutions to South Africa.

By developing a pipeline of projects Eskom also aims to 
facilitate the development of a local PV industry across the 
value chain that will be embraced by similar initiatives being 
considered by private and public institutions alike. n

For more information: 
Mr Tinte, Senior Program Manager PV, 
Email: TinteML@eskom.co.za
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The Green House Project: 
Sustainable living in Johannesburg

The GreenHouse Project, located in the Central 
Business District of Johannesburg, on the northwest 
corner of Joubert Park, is an NGO supporting the 

development of community-based organisations, projects 
and emerging enterprises in the green economy. The centre is 
a walk-in demonstration, outreach and information hub for 
environmental sustainability and sustainable living practices.

Project objective
The GreenHouse Project (GHP) supports groups and 
individual persons in their initiatives as champions of 
community based green enterprise initiatives. The project 
is aimed at running as a self-sustaining demonstration, 
outreach and information centre that highlights environmental 
challenges while integrating related entrepreneurial solutions 
into everyday life by the year 2014 and beyond. To this extent 
the GHP serves as an interface for business, government 
and public to support community based ‘green’ enterprise 
initiatives and sustainable livelihoods that can be replicated 
within local thresholds.

Climate change response impact
The GHP facilitates project, organisation and enterprise 
development support for individuals and groups that 
champion community based ‘green’ enterprises. The GHP 
supports their collaboration into a network of community 
based hubs for sustainable practices and related livelihoods.

The GHP centre focuses on the following environmental 
sustainability and sustainable living practices which it leads 
by example as practices are largely demonstrated by the centre 
itself:

•	 Permaculture	landscaping,	organic	food	and	herb	
gardening.

•	 Materials	reclamation	for	reuse,	recycling	and	
composting.

•	 Renewable	energy	and	energy	efficiency.
•	 Rainwater	harvesting,	grey	water	treatment	and	water	

efficiency.
•	 Green	architecture	and	design.
•	 Green	Edu-tourism.

To date the GHP has hosted local and overseas visitors to the 

site. It hosted monthly gatherings of the Hub for Community 
Based Organisations (the CBO Hub) through which it 
facilitated:

•	 Twenty	organic	barrel	gardens	for	demonstration,	
training and awareness raising.

•	 Eight	community	based	permaculture	landscaping	and	
organic micro-farming initiatives.

•	 Registration	of	two	cooperatives	and	one	community	
based organisation.

•	 Renewable	energy	pilot	and	biofuel	processing	initiative	
for demonstration and roll-out.

•	 A	pilot	materials	reclamation	program	for	recycling,	
which has since been rolled out to three privately owned 
residential complexes.

•	 A	learning	exchange	involving	17	young	people	from	
Johannesburg and Cape Town and their counterparts in 
Harare, Zimbabwe.

Project implementation
The GreenHouse People’s Environmental Centre Project 
was initiated in 1993 by Earthlife Africa Johannesburg in 
partnership with the City of Johannesburg. The centre was 
launched at the present site in 2002 during the World Summit 
on Sustainable Development (WSSD). The site is leased from 
the City of Johannesburg. 
The Danish Cooperation for Environment & Development 
provided the majority of initial funding to build the current 
office space and launch the demonstration centre. The National 
Lotteries Trust Board funded the construction of the Earth 
Building and renovation of the Conservatory. Other agencies 
that have funded various project initiatives of the GHP 
included the Canadian International Development Agency 
(CIDA), WesBank’s Tshikululu and the Poverty Alleviation 
Program of the former Department of Environment Affairs 
& Tourism. However, it is the aim to make the project self-
sustaining in the near future by means of generating ‘green’ 
revenue via amongst others renting out office space, hosting 
events and Green Edu-tours for the public and, mainly, 
learners. 

Specific activities hosted over the years at the centre are:

The community centred learning program 
This is a creative learning process that uses Storytelling, Open 

Key Project Features

• Location: Joubert Park, City CBD
• Learning centre promoting a wide  
 range of sustainable business practices.
• Main elements:

- Organic gardening
- City greenhouse and rooftop garden
- Rainwater harvesting

• Impact:
- 20 barrel gardens demonstrated
- 8 micro-farming initiatives
- New recycle initiative: 3,600 kg/month
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Space, Appreciative Enquiry and Café Conversations to complement practical 
hands-on-learning by doing.

Renovation of facilities using innovative sustainable concepts
In the first phase of development an old potting shed was converted into the 
current project office and resource centre using environmentally friendly 
principles. Innovative ideas like building with straw-bale, re-use of building 
materials, earth floors, grey water treatment, rainwater harvesting and organic 
food gardening were incorporated into the centre. 

Organic gardens 
These remain the focal point for demonstration, outreach information to 
individuals, groups, business and government programs that want to champion 
community based organic food and herb enterprises. Although the gardens 
continue to be used for demonstration and training, the emphasis has shifted to 
hands-on implementation of organic food gardens and nurseries with community 
partners. Hands-on implementation now forms an integral component of 
training.

The recycling centre 
The centre continues to experiment with a partnership model for recycling. A new 
initiative involving independent waste collectors collecting waste from various 
sites, since the end of November 2013, 3598 kg of recyclable materials have been 
purchased. Of this amount 2,074 kg was sold generating R6,662.

Next steps
The goal of the GHP is to co-create a network of community based green 
enterprise initiatives with groups and individual champions that are supported 
by corporates, government or are self-driven and resourceful. The focus is to 
grow partnerships into community based enterprises for food production, tree 
propagation and nurseries. The enterprises will also serve as local information 
resource spaces on food insecurity and related climate change impacts. n

For more information: 
www.greenhouse.org.za
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In 2011 the City adopted a 30-year Growth and 
Development Strategy, which includes a transport goal to 
make walking, cycling and public transport the mode of 

choice. One of the flagship projects to implement this strategy 
is the Rea Vaya (meaning ‘we are going’) bus rapid transit 
(BRT) system, which offers fast, safe and affordable public 
transport on a network of bus routes across Johannesburg. 
Buses run along dedicated routes to ensure speed of service, 
while the enclosed stations are designed to be spacious and 
welcoming. A high-tech control room monitors the buses 
and stations, using real-time tracking of bus movements, 
and allows staff to communicate with each driver, ensuring 
that buses run on time and quick solutions are found for any 
eventuality.

Project objective
The Rea Vaya objectives include providing better public 
transport, reducing congestion on public roads, reducing 
emissions and creating jobs. Rea Vaya does not operate in 
a vacuum but is an important part of a city-wide spatial 
restructuring plan, which aims to give the people of 
Johannesburg a seamless public transport network combining 
regular buses, rail, taxis and private vehicles. Increasingly the 
project seeks to integrate with a wide range of other services, 
including feeder vehicles, dedicated pedestrian and cycle paths, 
metered taxis and travel demand management in respect of 
private car use especially in the peak.

Climate change response impact
A crucial element of the Rea Vaya project is the reduction of 
the City’s public transport carbon footprint. The fleet for the 
first phase had Euro IV emission standards with particle filters, 
while the second fleet meets Euro V standards. It is envisaged 
that for future phases the bus fleets will be powered by a 
combination of biogas and diesel.

Presently Rea Vaya operates Phase 1A along about 26 
kilometers of trunk route, with 143 buses that service about 
40 000 passengers per day. In addition to the trunk routes, 
complementary and feeder routes use smaller, 75-seater buses. 
In October 2013, Phase 1B started operation with a trunk route 
of about 18 kilometers and 134 buses. Once Phase 1B is fully 
rolled out, about 60 000 passengers are expected to make use 
of the buses. 

If 15% of car users within the Rea Vaya corridor switch to this 
system an equivalent of around 380 000 tons of CO2 emissions 
per annum would be saved. It is envisaged that, once fully 
implemented, Rea Vaya will have reduced greenhouse gas 
emissions by six million tons of CO2-e by 2030. 

Project implementation
The construction of the Rea Vaya BRT system has been one 
of the most ambitious projects ever undertaken by the City. 
Concept development started in November 2006, when the 
City’s Mayoral Committee decided to consider a BRT system. 
As part of its orientation, in August 2007 former City Mayor 
Amos Masondo, government officials and members of 18 taxi 
associations from Top Six and Greater Johannesburg Regional 
Taxi Council visited Bogota and Pereira in Columbia, South 
America to study the country’s BRT system. Construction 
work began in February 2008 and in November 2008 the first 
(prototype) station, Joubert Park, was complete. 
 
Once all phases of the project have been concluded, Rea Vaya 
will have changed the landscape of the city, with dedicated 
bus lanes and modern stations. So far, Phase 1A and Phase 1B 
are complete, and Phase 1C is under construction and will be 
operational in 2016.

Phase 1A
In September 2009, Phase 1A started operation in Soweto. 
Covering 26 kilometers of dedicated lanes, the trunk line 
between Ellis Park in Doornfontein and Thokoza Park in 
Soweto links with several feeder routes in Soweto and the 
Inner City. Phase 1A has been running safely and smoothly for 
more than four years now. Some of the stations are connected 
to underground subways, feeding, for example, into the 
Gautrain system. The project gave a significant boost to the 
2010 FIFA World Cup, transporting 307 000 passengers during 
the contest. And the infrastructure work was finished ahead of 
the FIFA deadlines.

The most prominent visual aspect of Rea Vaya is the eye-
catching stations built of red steel tubing and curved glass 
panels. They are designed to offer passengers shelter from the 
elements, safety and comfortable seating. All the Rea Vaya 
stations have artworks, which have been sandblasted onto the 
glass panels. Commissioned by the Johannesburg Development 

Reya Vaya - 
bus rapid transit system

Key Features
• Location: City Centre and surrounding  
 suburbs.
• Bus Rapid Transit system:

- Phase 1A and B completed
- Phase 1C operational in 2016

• Key elements:
- Phase 1A: 26 km trunk, 143 buses
- Phase 1B: 18 km trunk, 134 buses  
- Fuel: Euro IV/V, biofuels to be  
 introduced

• Impact:
- Phase 1A: 40,000 passengers per day
- Phase 1B: 60,000 passengers per day
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Agency (JDA), the BRT Station Public Art project celebrates 
the diverse stories that define the City and its residents. Each 
work is specific to the station and its surrounds, as well as the 
community it serves. The project is managed and implemented 
by a consortium consisting of The Trinity Session, Turkis and 
Urban Works, but the final designs are selected by a group of 
local artists. 

Less prominent, but equally important, has been the JDA’s 
work in building the two massive bus depots and rebuilding 
hundreds of kilometres of road infrastructure to create the 
dedicated lanes required by the buses.

Phase 1B
Phase 1B includes a new trunk route running from Soweto 
through suburbs like Noordgesig, Pennyville, Parktown and 
Braamfontein into the CBD. Feeders run to and from Leaglen, 
Stormhill, Florida, Cresta, Yeoville and Parktown. There are 
additional feeders in Soweto from Pimville and Mapetla. These 
routes are now linked to the Metro Centre Rea Vaya loop, 
which travels to the inner city via Braamfontein.

The City of Johannesburg invested about R1.7-billion in 
the infrastructure for Phase 1B, such as roads and stations, 
including an underpass between Newclare and Bosmont and 
three pedestrian bridges to improve pedestrian safety.

Next steps
A third phase (Phase 1C) of the Rea Vaya is under construction 
and will be operational in 2016. This phase, to the north of the 
City, will extend to Alexandra and Ivory Park, linking them to 
Sandton and Rosebank central business districts. Extending 
the Rea Vaya BRT down Louis Botha Avenue to Alexandra 
will also lead to the extensive revitalization and regeneration 
of areas such as Hillbrow, Berea, Yeoville, Orange Grove, 
Alexandra, Marlboro and Wynberg. Plans to establish a link 
between Sandton and Randburg are under way as the City has 
realized that the route is essential for the functioning of Rea 
Vaya Phase 1C.

Phase 1C will require an estimated 260 buses and will transport 
almost 200 000 passengers a day. This phase will introduce a 
number of innovations, including integrated interchanges with 
other transport modes, bike storage at all stations, park and 
rides at some stations and dedicated walkways to complement 
the bus system. Three larger scale multimodal interchanges will 
be built in Sandton, Westgate and Pan Africa in Alexandra, 
so passengers can transfer between Gautrain, Passenger 
Rail Agency of South Africa trains, Metrobus, mini bus and 
metered taxis. Roads and pathways for cycling and walking – 
especially in Alexandra, Wynberg, Marlboro and the Sandton 
CBD – will also be upgraded. n

For more information: 
www.reavaya.org.za

43



BRT Depot 
Dobsonville, Soweto

As part of the Rea Vaya Bus Rapid Transit system, 
the Johannesburg Development Agency (JDA) 
commissioned Arup to develop a modular design for 

the depots and back-of-house facilities serviced by low cost 
infrastructure in the context of a developing country. Drawing 
upon significant expertise and experience in transport related 
architecture, Arup designed the depot to incorporate recyclable 
materials, efficiency in heating, ventilation, and water usage. 
Moreover, advanced sustainable construction methods 
and design principles have been used to ensure sustainable 
operations throughout the operational life cycle of the depot.

Project objective
The design needed to be practical, legible, cost effective and 
sustainable whilst also integrating the building within the 
local historical character and community context; this was 
partly achieved through regular community participation and 
valuable input from key stakeholders.

The sustainability objectives were partly achieved through 
extensive use of skylights and poly-carbonate cladding to 
optimize natural daylight into the building. A sustainable 
insulation material was used for the external privacy walls 
made from recycled plastic bottles. Water used to wash buses is 
recycled for re-use as grey water as well.

Climate change response impact
The BRT depot is a sustainable building making use of an 
advanced cladding material for optimising daylighting, recycled 
materials and recyclability of building materials allowing for 
the reduction in concrete and increased insulation levels. 
Concrete used in this building had a high fly ash content and all 
reinforcing had a high recycled steel content.

Key features contributing toward the rating with regard to energy 
efficiency include:
•	 Efficient	lighting	with	motion	and	daylight	sensors.
•	 Optimized	 daylight	 harvesting	 by	 means	 of	 large	 roof	

skylights and façade.
•	 Solar	hot	water	heating	and	heat	pump	technology.
•	 Advanced	wall	insulation.

With all the innovative technology and material choices, the 
energy performance and usage dropped by 35% over a normal 
or traditional constructed building of this size and use. In 

addition to its high energy performance, several other elements 
contribute to the sustainability of the building. Especially 
with respect to water consumption, the depot consumes a 
minimum versus regular depots with measures in place to 
reduce consumption, rainwater harvesting and wash bay water 
recycling.

Bearing in mind that the depot has recently become operational, 
only theoretical performance values can be provided. The 
current estimated total consumption per annum of the depot 
is 916 MWh with an estimated energy saving compared to 
normal or traditionally constructed buildings depots of around 
174 MWh per annum. This is equivalent to a total reduction 
of CO2 emissions of around 174 tons per annum. The energy 
performance envisaged is 128 kWh per m2 per annum for an 
area of 7120 m2. 

Project implementation
The BRT depot is located partially in the residential area 
of Meadowlands, Soweto. Work on the depot started in 
October 2011, and was completed by the end of 2012. The 8 
hectare depot has cost approximately R150-million and will 
accommodate about 270 buses, which makes it the biggest bus 
depot in Johannesburg. Arup were the architects and WSP were 
the engineers for the project.

The depot consists of an administration building with offices, 
a boardroom, lecture room, administration room, gym and 
showers. The maintenance building has bus maintenance pits, 
a body and paint shop, ablution facilities, an area for washing 
bus parts, tyre storage, and toilets. In the depot yard, a training 
facility has been provided, which simulates a Rea Vaya station, 
for drivers to practice correct docking procedures. A wash 
and dry area where six buses can be washed at one time is also 
provided at the depot.

Construction
Extensive use has been made of environmentally friendly 
materials in the construction of the depot. There has been 
relatively minimal use of concrete, and the steel structure of 
the bus maintenance section and the administration block is 
made of 55% content of recycled steel. On the sides the different 
blocks are covered with light weight Lexan panels. Lexan is 
a slightly transparent plastic-like material produced from 
recycled plastic bottles. It is a relatively new durable material 

Key Features
• Location: Meadowlands, Soweto
• BRT Depot
• Main elements:

- Largest depot in the City, 270 buses
- Daylight saving
- Water recycling
- Heat pumps

• Impact:
- 35%  more energy efficient
- 128 kWh-e/m2 annual electricity  
 usage
- 174 tCO2-e/a avoided emissions
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on the market assisting architects to make buildings more sustainable. 
Often it is primarily used on rooftops but in this instance it is used for 
both the side walls and the roof lights. The light weight material comes 
in semi-transparent to transparent forms and acts as a temperature 
regulator. The material acts not only as a very transparent façade but 
with its thermal conductivity value of 0.5 it outperforms triple glazing 
with the use of argon gas.

Design
Energy saving is what the building is all about, and on the walls of the 
office areas there are no light switches. This is because it operates on 
sensor lights meaning that the lights switch on when someone enters 
a room and switch off automatically when the person leaves again. To 
boost natural lighting the different blocks are fitted with sky lights on 
the roof.

Twenty solar heating panels have been installed on the roof of the 
maintenance block which are connected to two hot water storage tanks of 
6000 litre and 1500 litre respectively positioned at different roof sections 
of the depot. Two additional 40kW geyser heat pumps work partially in 
conjunction with the solar heating panels. The total 
capacity of the hybrid solar-water-heating and heat-
pump system, is sufficient to supply the whole depot 
of hot water including the bathrooms and wash 
basins. Automatic press taps have been installed as a 
measure of saving water in general.

Another smart environmental protection measure 
is the oil-water separators in the maintenance bays 
and the wash bay area. The oil-water separators 
will service maintenance and washing activities, 
which often involve the drainage of water and oil. 
The separation system will isolate oil and water into 
separate storage areas. Waste oil will be stored in an 
above ground storage tank. When full the waste oil 
will be sent for recycling. Water from floor areas all 
get fed through oil separators and discharged into 
an attenuation pond to be filtered. The same facility 
is also installed in the wash bays although the oil 
recycling component will be minimal compared to 
the maintenance bays. 

Another sustainable feature of the depot is the noise barrier wall at the 
back. The wall, normally used by airports, keeps noise within the yard, 
and can even contain large noise effects. Moreover, in an effort to contain 
air pollution, the room in the maintenance block set aside to spray paint 
dents on the buses has been specially designed to trap the paint smell 
from going out into open air.

A large storm attenuation pond stores store rain water to be used to 
water a small garden that will be planted around the pond.

Next Steps
Rea Vaya will ultimately have two depots in the South of Johannesburg 
for its Phase 1 operations. There is currently a depot being developed in 
central Johannesburg and the team is planning to open another in the 
Alexandra, Wynberg area. All of the depots will follow the design by 
Arup by matching or improving on the sustainable design used to make 
this depot a world leader in sustainable architecture. n 

For more information: 
www.arup.com
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Gautrain - Connecting the city to 
Pretoria and O.R. Tambo Airport

The Gautrain (derived from a contraction of 
‘Gauteng’, the South African province dominated 
by the urban areas of Johannesburg and Tshwane, 

and ‘train’) is an 80-kilometer mass rapid transit railway 
system that links Johannesburg, Tshwane, Ekhuruleni and 
OR Tambo International Airport. The project was completed 
with the opening of the final section between Rosebank and 
Johannesburg Park Station on 7 June 2012. It is estimated that 
approximately one-fifth of Tshwane–Johannesburg commuters 
will ultimately switch from travelling by road to travelling by 
rail with an approximate 100 000 daily passenger trips. 

Project objective
Gauteng has the highest number of cars per kilometer of 
road in South Africa, making projects like the Gautrain of 
particular importance in this province. The Gautrain was built 
to relieve the traffic congestion in the Johannesburg–Tshwane 
traffic corridor and to offer commuters a viable alternative to 
road transport, as Johannesburg has limited public transport 
infrastructure. Furthermore, traffic congestion has a negative 
impact on quality of life and vehicle emissions lead to 
increased levels of pollution. The project is aimed not only at 
actively promoting public transport but also at accelerating 
sustainable economic growth in the region.

The project is part of the Gauteng provincial government’s 
integrated spatial development initiative and a component 
of the strategy for improving Gauteng’s major transportation 
infrastructure by decreasing dependence on the private motor 
vehicle. At city level, Gautrain supports and links directly to 
the City’s spatial vision ‘Corridors of Freedom’, a compact city 
approach based on transit corridors allowing for a sustainable 
densification of the City.

Climate change response impact
Notwithstanding the higher speeds, carbon emissions from 
Gautrain are considerably lower per passenger transported 
than for private vehicles. Energy use by rail is three to five 
times more efficient than cars per person kilometer based 
on full capacity. The Centre for Transport Excellence (www.
uitp.org/mena-cte)	indicates	that	public	transport	on	average	
produces 45% less CO2 per passenger kilometer. Given that 
traffic volumes in the Johannesburg–Tshwane corridor are 
escalating by approximately 7% per year, CO2 emissions from 

road-based vehicles will increasingly contribute to climate 
change. And, as the influx of people to Gauteng intensifies, 
pollution caused by road-based vehicles will also increase.

During construction of the Gautrain tunnel system, a rock-
crushing plant in Linbro Park was used to recycle the excavated 
material. This meant that no quarries or borrow pits had to be 
dug to obtain construction material for the Gautrain system. 
This measure limited environmental scarring while ensuring 
responsible management of excavated material (‘spoil’). Spoil 
has no agricultural value or application and is therefore most 
suited as filling material. Typically, spoil was used to build 
embankments to ensure a smooth and even gradient for rapid 
rail transport. Apart from using the spoil, the (re)-used of 
existing materials resulted in an overall reduction of transport 
movements and their associated emission of greenhouse 
gasses.

Project implementation
Construction
The Gauteng provincial government formed a partnership 
with Bombela International Consortium (Bombela) to build 
a modern transport network, the biggest public-private 
partnership in Africa. Bombela was a partnership between 
Bombardier Transportation, Bouygues Travaux Publics, 
Murray & Roberts, the Strategic Partners Group and RATP 
Dev, the J&J Group, and Absa Bank. It is 50% owned by its 
international partners and 50% by Murray & Roberts and the 
Strategic Partners Group, the consortium’s black economic 
empowerment component. 

Initial works for the Gautrain started in May 2006, and 
construction commenced after the signing of the Concession 
Agreement between the Gauteng provincial government and 
Bombela. The two phases of the project were constructed 
in parallel. The first phase covered the section between OR 
Tambo International Airport, Sandton and Midrand and was 
scheduled to be completed in 45 months. The second phase 
involved the sections between the remaining stations and was 
scheduled to take 54 months, with completion in 2010 and 
2011. 

Key Project Features
• Theme: Green Transport
• Location: Gauteng province
• High speed rail link between:

- Johannesburg Park Station
- OR Tambo International Airport 
- Pretoria Station 
- Centurion 
- Hatfield 
- Marlboro 
- Midrand 
- Rhodesfield 
- Rosebank
- Sandton

• Main elements:
- 24 Electrostar trains
- Operating speed:160 km/h
- Project budget: 20 billion ZAR

• Impact:

- 100,000 passengers per day targeted
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By the end of May 2008, nearly one-third of tunneling was 
completed, and the tunnel excavation was completed on 11 
September 2009. A mixed-face Earth Pressure Balance Shield 
Tunnel Boring Machine (TBM) was designed and built in 
Germany by Herrenknecht specifi cally to cope with complex 
underground conditions and was the fi rst such machine 
employed in South Africa. Th e TBM, named Imbokodo 
(meaning ‘rock’), installs pre-cast concrete tunnel lining 
segments behind it, as it moves forward. It leaves behind a 
watertight and smooth lining to the 6.8 m diameter tunnel.

Spatial planning
Th e introduction of the Gauteng Province’s Gautrain 
Rapid Rail Link and the City’s own Rea Vaya BRT System 
allowed the City to advance its long-term climate change 
mitigation objectives in conjunction with a compact city 
approach, successfully linking public transport infrastructure 
development with land-use planning. Th e compact city 
approach promotes a high-density, high-intensity development 
along mass public transit routes and promotes urban effi  ciency, 
accessibility and liveability.

Th e City’s continuing transport, land-use and demand-side 
interventions at City, neighbourhood and site-level scale will 
further reduce carbon emissions by promoting non-motorized 
movement. Th e City’s urban development frameworks for 
identifi ed transit-oriented nodes and corridors actively 
promote access to and from Gautrain and Rea Vaya station. 
As such the Gautrain and Rea Vaya BRT are an integral 
part of the City’s spatial vision, which is based on corridor 
transit-oriented development that allows for sustainable city 
densifi cation and growth.  

Next steps
Th e Gautrain Management Agency is exploring plans to add 
as much as 140 km to its network. Th e largest portion, which 
will either be undertaken by the Gauteng province or the 
Passenger Rail Agency of South Africa, will create a much-
needed northeast-southwest link connecting Mamelodi, 
outside Tshwane to Naledi in Soweto. Expansions that are 
expected to be undertaken by the Gautrain include new 
connections between Sandton and Honeydew and Rhodesfi eld 
and Boksburg.

Th e City of Johannesburg is committed to the reduction 
of greenhouse gas emissions through the introduction of 
green transportation and will continue to align its spatial 
restructuring with further potential extensions of the Gautrain 
network. n

For more information: 
www.gautrain.co.za
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Pick ‘n Pay - The Falls

Key Features
• Location: Roodepoort
• 8,800 m2 retail space, 12.8 ha site
• Main elements:

- Rainwater harvesting 
- Bioswales and attenuation pond for 
 storm water management
- Permeable surfaces in landscaped 
areas   to manage runoff 
water
- Range of energy efficiency options in  
 store
- Waste minimisation

• Impact: 
- More than 20% reduction in energy 
use
- Cleaner and better managed runoff  
 water.

The concept of ‘green’ retailing is not only about ensuring 
the most environmentally sound operations, but is 
importantly about assisting customers in making 

informed decisions about lowering their own environmental 
impact. Located in Roodepoort on the west side of the City 
of Johannesburg the Pick n Pay - The Falls store was launched 
in November 2012 as a flagship store to demonstrate the 
company’s commitment to reducing its environmental 
footprint. The Falls store aims to combine a design offering 
aesthetic ambience, energy efficiency and responsible use of 
natural resources.

Project objective
As one of South Africa’s largest food retailers, Pick n Pay 
has committed to minimizing its environmental impacts by 
decreasing carbon emissions, improving energy and water 
efficiency. The vision is to imbed a sustainable green building 
strategy that will not only reduce store and distribution 
centers’ carbon footprints -  through the identification and 
implementation of  best industry practices and products - 
but will also provide a working environment which is  more 
efficient, more streamlined and more profitable.

Climate change response impact
Increasing urbanization has meant the loss of natural open 
spaces within the City and has often caused the loss of valuable 
ecosystem services to reduce and manage flooding during 
peak rain periods and recharge, seepage and infiltration 
capacity may be lost. Usually, the primary response is to 
develop hard engineering solutions, however developing 
green infrastructure and using the natural resources on a site 
can provide valuable and efficient solutions to adapting to a 
changing water regime.

Project implementation
Pick n Pay’s The Falls store has reduced is environment impact 
specifically in the areas of water management, energy efficiency 
and waste management.

Water management
Water remains a very valuable resource in South Africa and 
an important consideration and at The Falls store, where 
rainwater run-off from the roof, as well as water from 
other areas, is filtered and stored in steel tanks and used 
for irrigation. Boiswales, which are designed to remove 

silt and pollution from surface run-off water, assist with 
retaining rainwater before it is absorbed into the ground. 
Only indigenous and water wise vegetation has been used 
and watered through drip irrigation. The Falls site is just 
under 13ha and drains towards the Wilgespruit. Bioswales are 
landscape features designed to remove silt and pollution from 
surface runoff water by slowing the flow of water down and 
maximizing the time water spends in the swale. The bioswales 
are used in the parking area, where pollution from vehicles 
is collected and the runoff filtered through specially selected 
vegetation to improve water quality before it enters the water 
harvesting system or sinks back into the soil.

The demand for potable water for irrigation is reduced by the 
use of a water harvesting system. Surface water is collected 
by means of the bioswales, a grey water tank system and 
condensate from the store’s air conditioning. Plant and 
landscape species were specifically selected using water wise 
principles and landscaping designed to retain soil moisture, 
reduce water evaporation and control erosion. A drip irrigation 
system has been implemented. Non-permeable surfaces have 
been minimized as much as possible.  

Energy efficiency
Energy efficiency was a key consideration in the design of 
the store and a range of energy efficiency initiatives were 
implemented to reduce electricity consumption. Skylights 
have been installed to bring daylight into the store, reducing 
electrical demand during trading hours. Heat pumps are used  
for heating water and solar control glass have been applied to 
the west-facing facades to reduce heat loads, making the air 
conditioning more effective and reducing power consumption. 
Vertical Louvers that were locally manufactured from a wood-
plastic compound have been used to screen off the shop fronts 
along the external walkway from exposure to the sun. The 
product used is a manufactured from locally sourced recycled 
wood and plastic and no trees were cut down for the purposes 
of manufacturing these products. 

Outside the store, LED lighting is used, while inside the store, 
the entire store is fitted with dimmable fluorescent fittings for 
optimum energy usage, which adjust automatically, depending 
on the ambient lighting conditions. Customers are also able to 
view the amount of electricity used in the store, through a ‘real 
time’ building power usage display which is incorporated in 
the overhead till screens.  
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Refrigeration and air-conditioning can account for as much as 
half of a store’s energy bill.  Specialized roof insulation material 
with very high thermal properties, were used to reduce the 
amount of heat entering through the roof. External cavity walls 
prevent heat entering the store from the outside environment 
and conversely, heat inside the building on cold days. Through 
the monitoring of carbon dioxide (CO₂) levels in the store, the 
fresh air intake can be controlled, reducing the demand on the 
air-conditioning system.

Waste management
Pick n Pay has committed to sending zero food and general 
waste to landfill by 2015. This means recycling is a priority, and 
in-store recycling bins will be provided for shoppers, facilitating 
the recycling of batteries, CFLs, ink cartridges and plastic bags 
and containers – should customers want to remove any plastic 
packaging before leaving the store. To support customers 
recycling at home, recycling bins are also provided outside the 
store for the recycling of paper, tin, plastic and glass.  Shoppers 
are encouraged to use eco-friendly bags.

Next steps
Reducing our environmental footprint is at the forefront of Pick 
n Pay’s philosophy behind new store design. So, when building 
new stores, they include the minimization of our impact on 
the environment as an integral part of our planning and design 
philosophy. In terms of construction, advanced energy efficiency, 
resource efficiency and environmentally responsible principles are 
key considerations in their future store development.

The implementation of green building principles are not only 
included in stores such as The Falls in Roodepoort and the 
Pick n Pay Nicol store in Rivonia, but are also integral in the 
development of Pick n Pay distribution centers, such as the Long 
Meadow Distribution Centre in Johannesburg where major green 
initiatives were implemented within the new grocery extension, 
focusing on energy and water management, refrigeration and 
the physical materials used for the building. Examples include 
daylight harvesting – the groceries warehouse roof lights and 
south lights provide natural lighting and reduce the required 
daytime electrical lighting by 50%; with internal lights being 
fitted with motion sensors with dimming and energy-saving 
lamps. Photo Voltaic roof-mounted cells were implemented 
for the Groceries battery charging and external lighting and 
signage – these cells are charged using solar energy, thereby 
reducing the use of grid electricity, providing savings on costs and 
environmental impact.

There are numerous benefits to implementing greener 
technologies during the construction process rather than 
retrospectively:

•	 It	is	more	cost	efficient	to	implement	one	technology	rather	
than stripping out older technology and replacing it with 
new green technology.

•	 New	innovations	can	be	tested	for	efficiencies	and	reliability	
independent of older technology.

•	 There	is	less	downtime	if	the	technology	is	implemented	
at the time of construction rather than having to stop 
operation to replace technology. n

For more information: 
www.picknpay.co.za
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Northern Water Works:
Biogas to combined heat & power project

Facing a steep increase in energy costs and the challenge 
to make wastewater treatment activities more 
environmentally sustainable, Johannesburg Water is 

upgrading the sludge handling and digestion at Northern 
Wastewater Treatment Works (NWWTW), as part of the 
City’s current capital investment program.  It was estimated 
that by 2012 the cost of electricity of wastewater treatment 
in Johannesburg would have doubled compared to the 2010 
costs. Johannesburg Water treats 1 billion liters of sewage per 
day at its six waste water treatment works, with the potential 
to produce 8.5 MW of electricity from biogas produced at 
the various Wastewater Treatment Works. NWWTW near 
Diepsloot is the largest and currently treats about 430 million 
liters of sewage a day and was therefore the first Wastewater 
Treatment Works to implement a Biogas-to-Electricity project.

Project objective
The City wished to offset increasing electricity costs for 
wastewater treatment by generating its own electricity, with an 
aim for the Wastewater Treatment Works to be self-sufficient 
and more environmentally sustainable in the future. The 
Combined Heat Power (CHP) facilities can currently supply 
approximately 15% of the plant electrical power requirement. 
Upon expansion of the digestion and the CHP facilities this 
output could be increased to more than 50% of NWWTW’s 
requirement.

Climate change response impact
The biogas produced at Northern Wastewater Treatment 
Works comes from four refurbished digesters which make 
use of anaerobic mesophilic digestion technology. The heat 
required to maintain the digesters within the mesophilic 
temperature range is recovered from the CHP units. Digestion 
is further enhanced by mixing of the digesters. The project 
is fully operational and currently the electricity generated 
from the biogas is able to cover about 15% or 1.1 MW-e of the 
Works’ total electricity requirement.

The overall Wastewater Treatment Works and its total biogas 
to electricity potential could cover at least 50% of the entire 
Works electricity needs, once the refurbishment of the 
digesters have been completed and the CHP facilities have 
been expanded to cope with the additional gas production. The 
Works’ current potential to reduce CO2 emissions is 5,800 tons 

per annum. With continuous optimization of the digestion 
process it is envisaged that the CHP plant will surpass this 
target in 2014. To date the CHP facilities have generated in 
excess of 2,750 MWh since commissioning in November 2012. 
Ultimately, once all sludge at the Wastewater Treatment Works 
is digested, it has the potential to mitigate approximately 
37,000 tons of CO2-e per annum.

The economic and environmental benefit of the project is 
more than just electricity savings. Digestion of sludge reduces 
the sludge volumes and mass thereby reducing transport 
requirements for disposal. This also reduces the costly sludge 
disposal costs.

Project implementation
A tender was awarded to WEC Projects for the design, build, 
operation and maintenance of two biogas scrubbing and 
Combined Heat and Power (CHP) cogeneration installations.  
The projects run over seven years each: one at NWWTW near 
Diepsloot (this project) and the second at Driefontein Waste 
Water Treatment Works (DWWTW). The consulting engineers 
to the project are Zitholele Consulting and Golder Associates. 
The initial installation at NWWTW was completed in 2012. 

The improved biogas yield, as a result of the digester upgrade, 
makes the installation of CHP units worthwhile as they 
significantly offset the energy costs at the plant with the 
potential to reduce the pay-back time of the project to less than 
seven years. 

Main elements as also illustrated in the figure below:

•	 Upgrade	of	four	existing	anaerobic	digesters	in		 	
 2007 and 2009.
•	 Digester	gas	conditioning	system.
•	 Gas	storage	tanks.
•	 Three	CHP	units	of	376	kW-e	each	installed	in		 	
 2012.

Key Features
• Location: Diepsloot
• Wastewater Treatment Works 
• Biogas to electricity
• Main elements:

- 430 million litres of sewage/day
- Four digesters refurbished
- Three CHP units installed  

• Impact:
- 1.1 MW-e renewable electricity   
installed
- Heat used to enhance digestion 
- Emission reduction target: 5,800 tCO2-e/a
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 Next steps
Th e project serves as a showcase of the City’s commitment to 
renewable energy and as an example for replication across the 
portfolio of Wastewater Treatment Works owned and operated 
by Johannesburg Water. Th e NWWTW Biogas-to-Electricty 
project will be expanded to around 4.5 MW supplying 50-60% 
of the total plant energy requirement. Th is expansion can 
be realized as soon as the remaining anaerobic digesters are 
refurbished.

Th e City of Johannesburg is currently implementing similar 
projects to supply up to 60% of the required power at fi ve of 
the six wastewater treatment works under its responsibility, 
most notably the Bushkoppie, Goudkoppie, Olifantsvlei 
WWTW and the Driefontein Wastewater Treatment 
Works which is currently under construction and due for 
commissioning by the end of April 2014. n

For more information: 
www.wecprojects.co.za  or 
www.johannesburgwater.co.za/media_centre
Video:	www.wecprojects.co.za/media_videos.asp

Waste Water 
Treatment Plant

Plant Power 
requirements

Planned CHP 
(Units)

PLanned CHP 
(Total)

Northern 6.75 MW 4 x 380 kW
6 x 880 kW 6.80 MW

Olifantsvlei 3.75 MW 3 x 380 kW
3 x 880 kW 3.78 MW

Bushkoppie 3.75 MW 3 x 380 kW
3 x 880 kW 3.78 MW

Goudkoppies 2.03 MW 1 x 380 kW
3 x 560 kW 2.06 MW

Driefontein 0.90 MW 1 x 380 kW
1 x 560 kW 0.94 MW
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Robinson Deep 
Landfill gas to energy project

Faced with the challenge of limited space for more landfill 
sites and associated greenhouse gas emissions, the 
City of Johannesburg decided to explore possibilities 

of harvesting energy from existing landfills. Robinson Deep 
site identification took place in 2005. This identification also 
included other landfill sites like Marie Lousie, Linbro Park, 
Goudkoppies and Ennerdale. In May 2009, the City entered 
into agreement with Ener-G Systems Joburg to develop, 
construct and operate the landfill gas to energy projects over a 
20-year period.

Project objectives
The	objective	of	the	project	is	to	collect	and	destruct/utilize	
the landfill gas (LFG) generated at the site. The project consists 
of two distinct stages. In the first stage LFG will be captured 
and flared. In the second stage the captured LFG will be fed 
into a generator set at site for electricity generation. Landfill 
gas consist of around 50-60% CH4 (methane), a very potent 
greenhouse gas, which upon release contributes more than 
20 times more to the greenhouse gas effect than the same 
amount of CO2 (carbon dioxide). Hence, the collection and 
destruction of CH4 is an important activity in the City’s quest 
to fight climate change.

Climate change response impact
Robinson Deep landfill gas is currently producing around 
1400 m3 per day which is destroyed by means of a flare. 
When operating at full capacity, the capped landfill will 
produce around 3000 m3 per day. This amount of landfill 
gas can be converted to 5 MW of renewable electricity when 
in the second phase the generators are installed providing 
renewable electricity for around 4000 to 5000 households. 
When operating at full capacity, the reduction of greenhouse 
gasses is equivalent to approximately 149 000 tonnes of CO2-
equivalents per annum.

The Johannesburg EISD indicates that when completed, the 
five landfill-gas-to-energy projects will together comprise 
the largest landfill gas-to-energy program in South-Africa. 
An estimated 19 MW of power would be generated from the 
completed projects, comparable to electricity usage by about 12 
500 middle-income households.

Project implementation
Project development and construction
The City of Johannesburg developed the project through its 
Infrastructure and Services Department (ISD) in collaboration 
with service provider Ener-G, a specialist company in the 
development of landfill gas to energy projects. Robinson Deep, 
located near Turffontein, is part of a group of five landfill sites 
located around the city centre of Johannesburg which have 
been included in the contract with Ener-G Systems Joburg, a 
specialist landfill-gas-to energy developer. 

The process of developing a landfill site starts with initial 
methane mapping to determine the area suitable for drilling 
and the related methane gas extraction potential.

Initial due diligence into the City of Johannesburg’s landfills 
indicated that only five of the initial six sites originally targeted 
for the project were viable, as some would have generated 
less than 1MW. In the early stages of the project, the focus 
was primarily on generating electricity. These first five were 
identified as Robinson Deep, Marie Louise, Linbro Park, 
Goudkoppies, and Ennerdale. Four of the five were active, with 
Linbro Park closed due to lack of space. The original thinking 
was to start with Linbro Park, but the higher levels of gas, 
as well as specific issues to do with land usage at Linbro, led 
the project team to select Robinson Deep as the first roll-out 
location. 

Figure 11 opposite shows the wells and pipes as laid 
out according to the operational conditions and other 
requirements as per the service provider’s specifications. The 
vertical landfill gas extraction wells are drilled in a grid pattern 
to cover the extraction area. 

The gas extraction pipes are then installed in the wells and 
connected to the manifold boxes. From the manifold boxes 
horizontal gas collection pipes are laid taking the gas to the 
flare and the future electricity generator. The final step of the 
process is that the gas is combusted for release as clean carbon 
dioxide or converted into electricity by the generator.
   

Key Features
• Location: Robinson Deep
• Landfill Gas to Energy site
• Key elements:

- Landfill capping
- Gas collection system  
- Flare (current) and generator (future)

• Impact:
- Landfill gas: 1400 m3/day
- 5 MW renewable electricity
- Emission reduction: 149 000 tCO2-e/a
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REIPPP Procurement Process for landfi ll gas projects which 
had been allocated 25MW of power capacity. 

In November 2013, the DOE announced that Ener-G Systems 
was selected as the preferred bidder. Th e envisaged signing 
of	a	Power	Purchase	Agreement	at	a	price	of	83.7c/kWh	and	
fi nancial close of the program is targeted for July 2014. 

Next steps
In total there are six landfi ll sites of which fi ve will convert 
to collection of methane gas and generation of electricity. 
Currently fl aring occurs at two sites i.e. Robinson Deep and 
Marie Louise which will fi rstly be extended to all fi ve landfi ll-
gas-to-energy sites. In addition, generators will be installed 
converting the landfi ll gas into electricity to be delivered to 
Eskom	and/or	the	Municipality.	

Th e projects will continue for another 15 to 20 years until 
methane recovery and destruction down to a minimum and 
no longer viable. During the years, the focus will shift  towards 
skills transfer between the project proponents and other 
interested parties in the country.  n

For more information: 
www.energ-group.com or 
www.joburg.org.za

Figure 11: Initial gas extraction design Robinson Deep

Innovative fi nancing
From the start of development, it was envisaged that the 
landfi ll gas-to-energy projects would be registered under to 
Clean Development Mechanism (CDM) of the UNFCCC 
allowing the projects to generate carbon credits or so called 
Certifi ed Emissions Reduction units (CERs) under the 
CDM. Th rough the implementation of the projects as a CDM 
activity, the City will contribute to the country’s achievement 
of the Kyoto Protocol commitments and simultaneously 
generate revenue through the sale of Certifi ed Emission 
Reductions (CERs) and sale of electricity generated. Th e City 
of Johannesburg Environment Infrastructure and Services 
Department (EISD) formally initiated the landfi ll gas to energy 
CDM project in 2007. Th e main aim of CDM project is to 
mitigate the harmful greenhouse gases emitted, in this case 
methane from the landfi lls. 

Th e fi ve projects have been combined into a single CDM 
project. Th e registration process of the fi ve landfi ll-gas-to-
energy projects under the CDM of the UNFCCC was fi nalized 
in	November	2012.	During	the	2012/2013	fi	nancial	year,	
before registration under the CDM, the Robinson Deep site 
had already produced excess of 71,000 Verifi ed Emission 
Reductions (VERs) under the voluntary carbon standard. 

Even more important to the fi nancial viability and further 
development of the projects including electricity generation, 
is the Power Purchase Agreement sought for under the 
Renewable Energy Independent Power Producer Procurement 
Program (REIPPP), the Department of Energy’s renewable 
electricity procurement program.

Ener-G Systems Joburg submitted a bid to sell the power 
from the 18 MW program under the REIPPPP. Th is was the 
only project to submit an application for allocation under the 
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FNB Stadium events waste recycling

Key Features
• Location: Nasrec – Bordering on Soweto
• Main stadium 2010 FIFA World Cup
• Main elements:

- Sustainable design
- Energy efficiency
- Event waste recycling  
- Water conservation

• Impact:
- Water savings: +/- 25-45 %
- Energy savings: +/- 35-50 %
- Waste avoidance and reduction:
 337 m3 deviated from landfill in 2013

FNB Stadium, also known as Soccer City or The Calabash 
or the Melting Pot, is a stadium located in Nasrec, 
bordering the Soweto area of Johannesburg, South 

Africa. The stadium is located next to the South African 
Football Association headquarters (SAFA House), where both 
the FIFA offices and the Local Organising Committee for the 
2010 FIFA World Cup were housed. The new Soccer City or 
FNB Stadium is a major renovation and rebuild of the old FNB 
Stadium that was first built in 1987. Designed as the main 
venue for the World Cup hosting the opening and closing 
cermonies, the FNB Stadium became the largest stadium in 
Africa with an official capacity of 86517. 

The stadium is in close proximity to the Expo Centre which 
attracts large crowds to events such as the Rand Show, motor 
shows and other large expos. The entire Nasrec precinct has 
been revamped and now boasts well lit pedestrian walkways, 
landscaped verges, CCTV security, public amenities and new 
roads leading to and from the Nasrec Transportation Hub and 
a pedestrian promenade. It was the site of Nelson Mandela’s 
first speech in Johannesburg after his release from prison in 
1990, and served as the venue for a memorial service to him on 
10 December 2013. It was also the site of the funerals of Chris 
Hani and Oliver Tambo.

FNB Stadium is managed for the City of Johannesburg by 
Stadium Management South Africa (Pty) Ltd who are leaders 
in Venue and Event Management. The architects of the 
stadium are Boogertman + Partners. In 2010, Soccer City 
received many awards including the 3D & Environmental 
Design – Architecture and Interior Design, in the category 
Communication design in the Loeries 2010.

Project objective
The main objectives of the sustainable design are to reduce 
depletion of critical resources like energy, water and raw 
materials as well as the prevention of environmental 
degradation caused by facilities and infrastructure throughout 
their life cycle. 

With regard to the stadium operations, FNB’s waste policy is 
to reduce the greenhouse gas emissions generated by waste, 
particularly by reducing the methane emissions resulting 
from treatment at landfills. In order to reach the objective, 
the amount of landfilled biodegradable waste is substantially 
reduced through re-use and recycling. 

Climate change response impact
The stadium features green design elements like energy-
efficient lighting, daylight optimisation in the concourses and 
the use of rain water harvesting to water the pitch and flush 
toilets on the lower concourse. The old main western Grand 
stand from the original stadium was re-used and celebrated in 
the design and the construction of the new stadium. Further 
water conservation is achieved in the programming of urinals - 
they only flush at peak times before, during and after games, as 
opposed to conventional timed flushing.

Stadium Management manages its waste in a sustainable 
way through waste recycling specialist TEDCOR who 
removes	bulk	waste	and	sort/recycle	before	disposal	and	
provide statistics and certification of the disposal. Also the 
Dobsonville, Rand and Orlando Stadium managed by Stadium 
Management (Pty) Ltd are serviced by the recycling specialist 
TEDCOR. TEDCOR separates the bulk event waste at site and 
subsequently collects and sorts at their waste recycling site in 
Ekurhuleni.

For the year 2013, Stadium Management and TEDCOR have 
achieved the following from recycling:

•	 22	Tons	of	recycled	waste	–	Paper,	Cardboard,	Plastic,	
PET, Glass, Metal, Hazardous Waste

•	 39m3	of	wood	saved	by	using	recycled	paper	and	
cardboard

•	 276	barrels	of	oil	saved	by	using	recycled	plastics
•	 1,000	litres	of	water	saved	by	recycling	paper
•	 15,807	kW	of	energy	due	to	recycling	based	on	CO2	

emissions
•	 337	m3	of	landfill	space	due	to	recycling

Project implementation
Construction
This stadium established a ‘greatest ever’ in its construction, 
it was influenced by a traditional African storage vessel - the 
calabash - and was filled with the cosmopolitan cultures that 
attended the FIFA 2010 World Cup in Johannesburg. The 
building took three years to build and scooped numerous 
local and global awards for its design and creative use of 
concrete in the structure and the multi coloured earthy tones 
of the façade cladding. Materials from dismantled sections of 
the old stadium were re-used in construction.  The stadium 
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RE Materials recovery facility

The environmental solutions facility in Denver is a 
manual sorting, bailing and shredding facility which 
processes waste from businesses in and around 

Johannesburg which is obtained via on-site management 
as part of its environmental solutions off ering. Processed 
recyclables are sent to clients using the raw materials 
for various purposes like recycling, composting and the 
manufacturing of biofuels. re- is already active in the waste 
industry since 1988 and expanded operations from its main 
base in Durban to Cape Town and Johannesburg during the 
last few years. Th e operations in Denver, Johannesburg started 
in 2009, employs a workforce of around 280 people.  

Project objective
RE- operates according to the waste hierarchy in all its 
operations fi rst seeking options to minimize and re-use 
before recycling or applying any waste treatment technology. 
Hereto, intensive and thorough ‘sorting-at-source’ processes 
are combined with innovative interventions in the fi eld of 
waste minimization and benefi ciation. Th e ultimate goal is to 
realize a reduction in waste disposal costs (fi nancial benefi ts), 
a minimized impact on the environment (environmental 
protection) and a positive contribution to social development 
as additional jobs are produced in the management and 
handling of wastes back into the production cycle.   

Climate change response impact 
During 2013, over 55% of the waste generated by RE ’s 
Johannesburg clients was diverted from landfi ll. Th e recovered 
waste was amongst others used for compost production and 
the manufacture of biofuel. Th e amount of waste recovered, 
reused or recycled accounts is equivalent to a reduction of CO2 
emissions of more than 10 000 tons per annum. Overall re- 
recovered and recycled tens of thousands of tons per annum 
through its operations in Durban, Johannesburg and Cape 
Town.  

Project implementation
Th e management of waste for corporate clients is implemented 
by means of on-site waste and resource separation and 
recovery operations to extract greater value from waste 
materials and ensure a signifi cant reduction in landfi ll waste. 

Key Features
• Location: Denver
• Environmental solutions facility (Includes 

processing of recyclables , logistics opera-
tions and innovations)

• Main elements:
- On-site management
- Sorting at source
- Waste processing  
- Innovations

• Impact:
- Recycling ratio – minimum of 55% of 

total waste generated per site managed
- Equivalent of  > 10 000 t/a CO2-e 

avoided
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In terms of environmental legislation, the generator of waste 
is legally responsible for ensuring that all possible recyclable 
waste streams are re-used, recycled or remanufactured in 
accordance with applicable national, provincial and local 
legislation. Intensive and thorough ‘sorting-at-source concepts’ 
processes and innovative interventions in the fi eld of waste 
minimisations and benefi ciation result in a reduction in waste 
disposal costs (fi nancial benefi ts), a minimized impact on 
the environment (environmental protection) and a positive 
contribution to social development as additional jobs are 
produced in the management and handling of wastes back 
into the production cycle. Th is holistic approach to the vast 
fl ow of resources and waste therefore supports the three 
interdependent and mutually reinforcing pillars of sustainable 
development: economic demand, environmental protection, 
and social development.

Th e waste hierarchy is recognized in all operations, seeking 
options to re-use, recycle or recover waste materials before 
disposal is considered. Operations are focussed on customising 
solutions to each client’s unique requirements; a key objective 
is to identify problematic waste streams and introduce relevant 
minimisation techniques and innovations to eliminate the 
need for disposal to landfi ll. All best practice sustainable 
solutions provided are in line with National Government’s 
Waste Management Strategy and are fully compliant with 
relevant statutory requirements.

Solutions applied deviating waste from landfi ll include the 
following:

•	 Resource	co-processing
•	 Energy	and	mineral	recovery
•	 Use	of	alternate	fuels	and	materials
•	 Inter-industry	cooperation
•	 Stabilisation	of	hazardous	waste	for	alternate	use
•	 Liquid/liquid	and	liquid/solid	waste	separation	for	re-use	

Resource co-processing refers to the use of waste as raw 
material (mineral recovery), or as a source of energy (energy 
recovery), or both to replace natural mineral resources and 
fossil fuels such as coal, petroleum and gas in industrial 
processes. Main processes concerned are energy intensive 
industries such as cement, lime, steel, glass, and power 
generation. Waste materials used for co-processing are referred 
to as alternative fuels and raw materials.

Liquid/liquid	and	liquid/solid	waste	separation	includes	the	
recovery of water from waste as well as the purifi cation or 
processing of waste water to be re-used.

Training ‘from basement to boardroom’ is key to success
Th e applied package of solutions does not stand on its own and 
comes together with the education of customers to increase 
the knowledge around waste recycling. Customers can follow 
courses with re-‘s dedicated training division, the RE-Educate 
Academy, which is a SAQA-accredited training provider and 
is registered with the Local Government Seta. Th e Academy 
off ers both accredited unit standards and customized training 
modules designed to suit our clients’ specifi c environmental 
training needs.  

Th e education programs are based on the ‘from basement to 
boardroom’ principle, thus addressing all levels of training that 
might be required. Training material is specifi cally designed 
to address issues that arise within the workplace, making it 
relevant and site-specifi c. Both accredited and customized 
training programs for a number of clients, including 
municipalities and blue-chip manufacturing companies. We 
have provided training to the Johannesburg Roads Agency 
and other industrial customers in environmental waste 
management and separation at source. Th e specifi c program 

designed for the City was aimed at creating environmental 
awareness and sensitivity to the activities in the workplace and 
to clearly understand the impact they have on the environment 
through their own work practices.

Next steps
Future expansion plans would include further innovations in 
the zero-waste-to landfi ll objective which includes initiatives 
such as:

- Material recoveries facility
- Waste park
- Anaerobic digestion plant
- Training academy

RE- would like to build a strategic partnership with the 
City in the future to provide material recycling facilities at 
their landfi lls and operational expertise. Diversion of all 
recyclable materials from landfi ll to be re-used as alternative 
resources for other applications will ensure an economical and 
environmental benefi t ensuring a sustainable city providing for 
future generations to come. n

For more information: 
www.re-sa.co.za
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Separation at source

Separation at source refers to the practice of encouraging 
residents and businesses to separate their recyclable 
waste, so that it does not enter the mixed waste streams. 

This process diverts waste from the rapidly filling landfill 
sites, makes the City more resource efficient and provides 
an opportunity to create jobs in the recycling of waste. 
Pikitup (SOC) Ltd, which is 100% owned by the City and 
was established on 1 November 2000, is mandated to provide 
integrated waste management services to the residents of 
Johannesburg and is responsible for executing the program. 
Pikitup is phasing in waste recycling at source in different 
suburbs. 

Program objective
The Separation at Source Program is part of Pikitup’s 
overall strategy to reduce waste to landfill by establishing a 
recycling economy. The aim is that, by 2016, the City will be 
recycling around 20% of the annual 1.8 million tons of waste 
produced, with 70% of households separating recyclable from 
non-recyclable waste. The strategy links back to the City’s 
commitment to the Polokwane Declaration that pledges a ‘zero 
recyclable waste to landfill’ target for 2022. 

Further benefits of the program are its potential to create jobs 
and its educational value. Waste has become a commodity with 
monetary value, while the spinoffs from the educational drive 
are reduced littering, illegal dumping and instilling ownership 
of the environment among all communities. Ultimately it will 
contribute towards the City’s vision of being ‘a world class 
African city’. 

Climate change response impact
Recycling of municipal waste, replacing virgin materials and 
preventing organic materials from decomposing at landfill 
sites can contribute significantly to limiting greenhouse gas 
emissions. The City produces approximately 1.8 million tons of 
waste per year, of which 244 200 tons are in the form of illegal 
dumping and 1779 tons are collected as litter from the streets. 
Around 60% (on weight basis) consists of recyclables like 
organics and main line PPGTT (paper, plastics, glass, tins and 
tyres) recyclables and builders’ rubble as illustrated in Figure 
10.

The following targets have been set:
•	 Reduce	waste	to	landfill	through	waste	minimisation,	

recycling and diverting green waste (composting). Target: 
20% of all general waste by 2016.

•	 Construct	and	initiate	waste	treatment	and	processing	
plant(s). Target: 500 000 tons per annum plant or 30% of 
all general waste.

•	 Establish	a	recycling	economy	in	the	City	by	separation	
at source, reduce, reuse and recycle. This is the City’s 
Growth and Development Strategy goal for 2040.

Quantifying emissions avoided by implementing good 
waste management practices is not easy, as waste streams 
consist of very different components, and good data about 
waste compositions is often not available. Moreover, the 
actual avoidance of emissions is generally determined by 
country-specific emission baselines used. Nevertheless, 
waste prevention, recycling and processing can contribute 
significantly to the reduction of emissions.

When prioritising waste management activities, the following 
order of priority is generally advised when minimising waste: 
avoid, reduce, reuse, recycle, convert to energy and (only 
finally and if required) landfilling, in order to maximize the 
environmental return (UNEP 2010, ISWA 2009). The approach 
of the City is in line with this prioritisation strategy.

Further detailed goals are summarized as follows:
•	 Preserve	valuable	landfill	airspace.
•	 Save	waste	transportation	costs.
•	 Ensure	full	adoption	of	the	waste	hierarchy	by	the	City		

 and its citizens.    
•	 Reduce	general	household	waste.	

Non-Recyclables

Organics

Main Line Recyclables

Builders Rubble

39%

22%

29%
10%

Gauteng Municipal Waste

Figure 10: Gauteng Municipal Waste

Key Features
• Location: City of Johannesburg 
• Separation of recyclable waste at source
• Main elements:

- Waste avoidance and minimisation
- Waste recycling 
- Waste treatment

• Impact:
- Minimisation and recycling of waste: 
 20% or 360 000 t/a
- Waste treatment: 30% or 540 000 t/a
- Job creation
- Clean city
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UNEP Report on Waste and Climate Change, 2010 
There is general global consensus that the climate benefits of waste 
avoidance and recycling far outweigh the benefits from any waste treat-
ment technology, even where energy is recovered during the process. 
Although waste prevention is found at the top of the ‘waste management 
hierarchy’ it generally receives the least allocation of resources and ef-
fort. The informal waste sector makes a significant, but typically ignored 
contribution to resource recovery and greenhouse gas savings in cities of 
developing nations.

•	 Comply	with	waste	recycling	standards	and	guidelines		
of the National Environmental Management Act 107 of 
1998.

•	 Comply	with	the	provisions	of	the	National	
Environmental Management: Waste Act 29 of 2008.

•	 Reduce	the	demand	for	waste	collection	and	disposal	
services

•	 Develop	and	implement	self-sustainable	waste	recycling	
programs

 

Project implementation
The City is implementing the Separation at Source program 
in phases, going from suburb to suburb and per Pikitup depot 
region. Currently three phases have been implemented:

•	 Phase	1	–	Waterval	depot	region	
•	 Phase	2	–	Zondi	depot	region	and	the	suburbs	of		 	

Diepsloot and Orange Farm 
•	 Phase	3	–	Central	Camp,	Marlboro

Still to be implemented by June 2014 are Southdale, 
Roodepoort, Randburg, Norwood, Selby and the remainder of 
Avalon and Midrand depot areas. 

Residents are encouraged to separate waste using the common 
240 litre black bin for non-recyclable household waste 
and food, clear bags for plastic, cans and glass, and orange 
hessian bags for paper and card board. The roll-out in the 
different suburbs is supported by an above and below-the-line 
marketing and communication campaign educating residents 
how to recycle and motivating residents to make a contribution 
to improving the environment and making the City a better 
place to live in.
 
The recycling of garden waste is encouraged via Pikitup’s 
42 Garden Refuse Transfer Sites. At the sites, containers 
are provided for the disposal of light garden waste. Various 
sites have extended their services to providing containers or 
receptacles for the deposit of recyclable waste, such as paper, 
plastic, glass, cans, e-waste and oil. 

Marketing the program
The marketing, communication, education and awareness 
strategy focuses on the community where the separation 
of recyclable waste at source is implemented. For example, 
Pikitup‘s ‘Trash to Treasure’ campaign supports the Separation 
at Source Program and all its interventions. The City is using 
the Trash to Treasure campaign to change the thinking and 

behaviour of all residents. 

In addition, the City has started the establishment of a local 
recycling economy through setting up of sorting buyback 
centres. The centres are managed by cooperatives from the 
local area.

Next steps
Pikitup’s main focus is to eventually establish sustainable 
separation at source programs in all of its depot regions. The 
target for 2016 is 950 000 households and a participation rate 
of 70%, and to recycle 160 000 tons of general waste by 2016.

Pikitup manages 11 regional depots strategically located 
throughout the City. The Separation at Source program 
provides for the roll-out per depot area. 

To date the program has been introduced to six depot areas, 
which adds up to 399 801 households. The roll-out of the 
program to the remaining of the depot areas will be completed 
by June 2014. 

From July 2012 to October 2013, 7951 tons of recyclable 
waste was collected and sold through the program. This 
represents an increase from 207 tons to 732 tons per month. 
The participation rate is presently estimated at 12%, which is 
low but leaves a lot of room for improvement. The separation 
at source program is supported by a continuous marketing and 
education drive. 

It should be emphasized that the Separation at Source 
Program is a community-driven program, which includes all 
existing and future recyclers and waste reclaimers. Pikitup is 
not directly involved with collecting, sorting and selling of 
recyclables but fulfils an important facilitation, capacitation 
and mentoring role, which will empower recyclers to create 
sustainable, long-term businesses. n

For more information: 
www.pikitup.co.za or 
www.facebook.com/Pikitup

Waste Minimisation and Recycling

Target 20% of all general waste

Alternative Waste Treatment and Processing Plant

30% of all General Waste

Establish a Recycling Economy in the 
City of Johannesburg
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Having notched a startling fi gure of 
400 parts per million (ppm) in 2013, 
was a stark reminder that eff orts to 

curtail increase of CO2e in the atmosphere and 
hence prevent dangerous climate change are 
far from being achieved. Th is has implications 
for Johannesburg and lessons for the C40 
cities community, who represent a collective 
global population of about 300 million people. 
Furthermore, the world’s mega cities are engines 
of economic growth collectively generating 18% 
of global GDP and 10% of CO2 emissions. Cities 
fi nd themselves having to balance the need to 
grow their economies on the one hand, and to 
curb anthropogenic greenhouse gases emissions 
on the other. Th e case studies in this publication 
have drawn from both the private and public 
sector and demonstrate of a collective eff ort 
towards building climate change resilience. Th e 
slant however is still towards mitigation action, 
although green buildings can be seen as achieving 
both mitigation and adaption. By and large, 
adaptation is viewed as a public good activity and 
does not readily attract private sector investment. 
Th e insurance industry however, has recognized 
the need to take adaptation seriously, because 
extreme weather events have a direct impact on 
it. Th ere is a realization now that eff orts to build 
climate change resilience will require multiple 
actors drawn from diff erent backgrounds. Th ese 
actors have to be drawn from the scientifi c, private 
and public sector communities. South Africa 
has demonstrated this model with the release 
of the report: Insurance In A Changing Risk 
Landscape, Local Lessons from the Southern Cape 
Of South Africa. Th is report was a collaborative 
eff ort between the Santam Group, the WWF, the 
University of Cape Town and the Council for 
Scientifi c and Industrial Research.

Th e seminal Joburg Growth and Development 
Strategy (GDS2040) is a nuanced blueprint in 
which climate change is mainstreamed with a 
stated outcome being resilience, sustainability 
and liveability. Achieving this broad outcome 
will require collaborative eff ort from a range 
of actors both locally and internationally. Th e 
dialogue between the private sector and the 
City of Johannesburg on climate change has to 
be maintained with the view to create tangible 
programmes that are in line with the GDS2040. 
Th rough its association with C40, and its 
participation to the GPC programme, the City of 
Johannesburg will for the fi rst time be in position 
to produce a realistic greenhouse gas emissions 
baseline.

Th e outgoing Chair of C40, the 108th Mayor 
of New York made the following statement 
more than once “If you can’t measure it, you 
can’t manage it”. Hosting the C40 Summit in 
Johannesburg has brought about the opportunity 
for both the private sector and the City to share its 
commitment towards reducing Green House Gas 
emissions and reduce the rate of Climate Change. 
It has also resulted in the fi rst steps being taken for 
collaboration between the City and Private Sector 
in order to achieve meaningful results.

Going forward, successfully tackling the climate 
change challenges within a dynamic urban 
environment like Johannesburg will require the 
eff ort and collaboration of a whole range of role 
players, from the City itself taking a lead role, 
to the private sector, as well as civil society and 
science. Th e 2014 C40 Summit in Johannesburg 
and the public-private sector collaboration 
that led to this publication will help determine 
the way forward for climate change action in 
Johannesburg.

MOVING FORWARD 
building on climate change resilience
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Parts per million and climate change
Ppm or part per million is a way of expressing 
dilute concentrations of substances in the same 
way a per cent means out of a hundred, so 
parts per million or ppm means out of a mil-
lion and usually describes the concentration of 
something in water, air or soil.

During the last 800,000 years, concentrations 
of CO2 in the atmosphere fl uctuated between 
about 180 ppm during ice ages and 280 ppm 
during interglacial warm periods. There where 
around 280 ppm of CO2 in the 19th century at-
mosphere before the industrial revolution, when 
humans fi rst began releasing large amounts of 
CO2 into the atmosphere by the burning of fos-
sil fuels. Today’s rate of increase is more than 
100 times faster than the increase that occurred 
when the last ice age ended.

The Stern Review on the Economics of Climate 
Change is a 700-page report released for the 
British government on 30 October 2006 by 
economist Nicholas Stern proposes that one 
percent of global GDP per annum is required 
to be invested to avoid the worst effects of 
climate change. In June 2008, Stern increased 
the estimate for the annual cost of achieving 
stabilisation between 500 and 550 ppm CO2e to 
2% of GDP to account for faster than expected 
climate change.
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