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A DISRUPTED STATUS QUO 

Energy efficiency and onsite renewable energy already make financial sense for a substantial number of commercial and 

residential customers in the metro Cities. The initial capital outlay of these technologies is the largest barrier to entry but 

funding models are developing to support building owners in funding energy efficiency and rooftop PV. This means that 

Cities’ business as usual is rapidly changing. 

 

Figure 1: National installed capacity of Solar PV. Source: PQRS SSEG Database and CSIR (2019) 

The City of Cape Town has recorded the number of registered small-scale embedded generation (SSEG) systems in the 

city. Figure 2 shows the number of SSEG installations in Cape Town and is illustrative of the exponential growth of rooftop 

PV in cities. Over the past four years, the number of registered SSEG systems has almost doubled each year. Additionally, 

Cape Town officials believe there are hundreds of unregistered systems. Even without a New Buildings bylaw, we can 

expect thousands of systems in each metro by 2030. 

 

 

Figure 2: Number of SSEG installations in Cape Town growing rapidly. Source: City of Cape Town (2019) 

Solar PV makes financial sense. Calculating the payback period of a solar PV installation is an easy way to determine the 

financial viability. The payback period is the time it takes for the customer’s monthly savings to add up to the initial cost 
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of the system. Under current market conditions and tariffs (2018/2019), and assuming an annual inflation adjustment of 

7%, ballpark payback periods of a typical grid-tied rooftop PV system in each metro can be: 

Table 1: Solar PV payback periods1 are attractive for customers. Source: SEA Analysis (2019) 

 Residential  

(2-7kW) 

Small Business 

(5-15kW) 

Medium Business 

(15-50kW) 

Large Business 

(50kW-1MW) 

Cape Town 8 years 6 years 6 years 6 years 

eThekwini 16 years 5 years - 9 years 

Johannesburg 9 years 6 years - 5 years 

Tshwane 24 years 5 years 6 years 6 years 

 

These are mostly attractive payback periods when one considers that a typical rooftop PV system last 20 years i.e. once 

the system has paid for itself, the building has ‘free’ solar power for the remaining years. The business case of solar PV is 

less attractive for residential customers since they are often at work during the daylight hours. This means that residential 

customers’ business case is reliant on the export tariff offered by the municipality. For residential buildings to become 

Net Zero, the municipality needs to offer an attractive export tariff, or the customer needs to install load shifting devices 

as to consume as much of the solar electricity as possible. Alternatively, the municipality can sell renewable energy to 

residential customers, as elaborated further below. 

Behavioural shifts, solar PV, and energy efficiency technologies have been reducing the volume of electricity sales in 

Cities. Some Cities in South Africa have seen significant reductions in their volume of sales over recent years, and this is 

forecasted to continue reducing in the coming decade. 

 

Figure 3: Electricity Sales reducing despite increasing number of connections 

Below is a figure showing how electricity demand (red line) grew in Cape Town between 2003 and 2008 and then 

plateaued. As practitioners say: ”Sales grew 2% each year and that was what we were planning for.” 

                                                                 

1 Payback periods are ballpark figures and do not account for the cost of the meter or the cost of professional sign-off 
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Figure 4: Forecasted Demand and Actual Demand separated in Cape Town in 2008 

 

REVENUE SOURCES ARE CHANGING 

As a result of the reduction in sales volume, revenue generated from the sales of electricity will decrease. Revenue loss 

mitigation is possible through ensuring that grid costs are separated and recovered. However, municipal electricity 

distribution models have to change. Through the transition process of changing the municipality’s business model to 

finding new revenue streams, customer retention is of highest importance. Without customers, revenue is zero. 

Under the current business model and tariffs of municipalities. solar PV self-consumption will result in a revenue loss. 

This reduction in traditional revenue is illustrated in the graphs below. 

 

Figure 5: Revenue change from customers installing rooftop PV 

There is no way to avoid losing revenue on the electricity sales from SSEG customers, but new revenue streams can be 

developed to outweigh the lost revenue. 
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POLICY IMPACT ON RE GROWTH 

To calculate the magnitude of the potential demand for renewable energy, the following steps were followed: 

1. Make realistic assumptions on growth of floor area (m2), linked to past growth (StatsSA) and GDP  

2. Multiply floor area by energy intensities (kWh/m2) to obtain total electricity demand from New Buildings for 

each metro 

3. To meet Net-Zero Carbon requirements, electricity demand is to be met by renewable energy 

The following figures illustrate the New Buildings renewable energy requirement in each metro. Bear in mind, in 2017 

national installed SSEG capacity was estimated at 380 MW. 

To understand the scale of investment required to meet this RE demand, the following calculation was made. At current 

market prices, a typical grid-tied rooftop PV systems costs between R12000 and R16000/kW. A typical medium-sized 

business (Spar) might install a 100kW system which would then cost R1.2 to R1.5 million. Therefore, SSEG and local IPPs 

result in considerable investment in the local economy, as shown in the figure below, which is illustrative of the growth 

cities can expect.  

Energy Master Planning should be conducted to determine the most optimal form of RE investment. 

 

 

 

LOCAL GENERATION MEANS LOCAL INVESTMENT 

Multiplying the above forecasts for RE demand, an idea can be gained of the annual investment required to meet this 

demand. Again, using the figure of R12 000/kW for solar PV, the below table shows a rough indication of the scale of 

investment. 

Table 2: Annual RE Demand and Investment as a result of New Buildings 

Estimated Average Annual RE Demand Estimated Annual RE Investment 

50-100 MW/year R 0.6 - 1.08 billion/year 
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LOCAL GENERATION MEANS LOCAL JOBS 

Embedded generation is unique because the electricity generation facility is embedded within the grid i.e. within the city. 

Thus, for the first time, jobs in electricity are no longer based in remote locations – they are within our cities. 

South Africa’s 400MW of SSEG capacity (Figure 1) arose from an estimated 60 000 installations across the country. Each 

SSEG installation requires manufacturing of the equipment, construction and installation, design and legal input, 

transport, and operations and maintenance. The more of this content is developed locally, the more jobs are created as 

a result of the SSEG growth. 

An analysis conducted by the CSIR’s Energy Centre outlines significant potential to create thousands of fulltime jobs and 

to nurture hundreds of small enterprises by supporting the further deployment of SSEG plants. To build and operate the 

2018 draft IRP’s conservative assumption of 200MW of SSEG capacity added annually, it would initially require 2500 

people ramping up to 3500 fulltime employees as the level of local content increases. Unitising these figures – 2500 jobs 

for 200MW added annually – an indication can be gained by using the value of 12.5 jobs per MW added annually. 

Average Estimated Annual RE Demand Estimated Fulltime Jobs 

50 - 100 MW/year 625 - 1250 fulltime jobs 

 

The RE demand has the potential to create a considerable number of new jobs in metros. However, government policies 
retain strong influence on employment prospects. Prolonged periods of policy uncertainty can trigger job loss if they lead 
equipment manufacturers, project developers, and other industry actors to mothball or shutter facilities. 

 

DESPITE SSEG AND RE,  DEMAND FOR BACKUP POWER REMAINS 

With increased solar PV uptake, the City’s demand will reduce significantly during daytime hours. But the City will 

continue to provide backup power during cloudy days and during evening peak hours. The reduced daytime demand 

means there will be a steeper ramp up of electricity demand into the evening peak, commonly referred to as the ‘duck 

curve’. To provide this backup power, electricity generation will shift from providing baseload generation to providing 

peaking power only when needed. This peaking power is more costly to provide and thus peak time tariffs will need to 

shift towards reflecting this increased cost – through Time of Use tariffs. 

REMAINING A VIABLE UTILITY 

Globally these disruptions are forcing electricity distributors to separate the energy sales business from the running of 

the distribution network, or the ‘wires’ businesses to ensure that they are still able to recoup the costs of running the 

grid and fulfil their service delivery mandate.  

Under current technologies, many buildings will not be able to meet their RE obligations through on-site generation, such 

as tall office buildings (will small roofs). This means that the metros will need to engage in precinct or district level 

developments; and develop IPP procurement opportunities. This offers an opportunity for the City to be the provider of 

renewable energy. 

Cities should be proactive in developing models to provide this renewable energy. An example is the Property Assessed 

Clean Energy (PACE) model currently being pioneered for the local City context in Cape Town. The PACE Programme 

attaches the value of a rooftop PV system to the property, not the property owner, which allows the system to be paid 

off via the rates bill, regardless of the owner. The programme has significant benefits for both the customer (access to 

cheap capital) and the municipality (customer retention), as well as numerous economic and environmental benefits.  

This is a rapidly developing area – the answers are not yet in place, and policy needs to be flexible to ensure optimal 

outcomes/investments over time. 
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In order to provide new municipal services, evidence-based long-term strategy and planning is essential: 

 

Source: CSIR Energy Centre (2019) 
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