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LOOKING AT GRID-TIED ROOFTOP SOLAR PHOTOVOLTAIC SYSTEMS AS A FEASIBLE 

POWER GENERATION TECHNOLOGY  

GTAC BRIEFING NOTE • APRIL 2016  

  

Over the past ten years, rooftop solar photovoltaic technology has emerged all over the world as 

a leading source of energy.   

  

Rooftop solar photovoltaic systems are small, independent, renewable energy systems that 

can be installed on the roofs of houses and business or industrial buildings. The system converts 

the sun’s energy directly into electricity, which can be used to run appliances.   

  

Rooftop solar photovoltaic (PV) systems need low capital input compared to other power 

generating technologies. The systems are installed directly onto houses and commercial 

properties and thus incur no grid costs. They are suitable to be entirely privately financed, quick 

to construct, with very little risk of cost overruns, and quick to start generating electricity and 

earning returns for investors. And their operational and maintenance costs are low. Their 

modularity makes them scalable, meaning that a small system can be installed and then 

expanded. And energy produced is clean and renewable.   

  

Residential system sizes range from 2kW to 5kW. A 5kW residential rooftop solar photovoltaic 

system can provide enough electricity for most of a household’s needs during the day, including 

pool pumps, air conditioners, geysers, refrigerators, washing machines, dishwashers, clothes 

dryers, computers, television sets and personal electronics, and domestic lighting systems. 

Commercial system sizes range from 10kW to 100kW. An 18kW commercial system can power 

servers, computers, printers, photocopiers, scanners, television sets and light commercial 

electronics, refrigerators, and commercial lighting and display systems. But at night, electricity 

supplied by the grid is needed.  

  

Rooftop solar photovoltaic power can only be delivered during the day, which is also the offpeak 

period, because generation requires that the sun is shining. Cloud cover contributes to this 

intermittency, as do the seasons, with more electricity generated over summer with its longer 

days. Electricity generated by solar photovoltaic systems is also non-dispatchable, meaning that 

generation cannot be ramped up or shut down quickly. Evolving energy storage technologies, 
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such as batteries, are beginning to alleviate these constraints, and are helping to drive the uptake 

of rooftop solar photovoltaic systems. But high battery prices are still a barrier to mass uptake.   

  

The South Africa Photovoltaic Industry Association estimates that in April 2016 South Africa has 

approximately 150MW of installed rooftop solar photovoltaic capacity, contributing a relatively 

small amount to the South African electricity supply system. Another of the reasons for the slow 

uptake of the technology is that currently excess electricity cannot be sold into South Africa’s 

national grid. But this is possible using a bi-directional meter. Internationally, there are three 

commonly used tariff schemes for paying owners of rooftop solar photovoltaic systems for the 

electricity they feed into the national grid.  

  

Tariff schemes  

Net metering  Feed-in tariff  Net-feed-in tariff  

Electricity generated by the solar power 

system is first sent to the owner’s home, 

where it is used as it is produced. Any excess 

electricity is fed into the electricity grid. The 

electricity distributor offsets this at the retail 

rate against the owner’s future electricity 

purchases from the grid. So, no cash 

payments are involved.  

Electricity generated by the solar 

power system is fed straight into 

the electricity grid. The owner 

does not use the electricity at all. 

Under a power purchase 

agreement, the owner is paid a 

fixed administrative tariff pre-set 

by the electricity distributor or 

regulator.  

A portion, for example 70%, of 

electricity generated by the solar 

power system is sold to the grid 

under a long-term power 

purchase agreement. The owner 

only uses the balance, in this 

case 30%. The ratio between 

self-consumption and feeding 

back to the grid can change from 

one day to the other. 

  

In South Africa, the lack of regulations for allowing owners of rooftop solar photovoltaic systems 

to sell their excess electricity is a key bottleneck to greater use of these systems here, a 2015 

pilot rooftop solar photovoltaic project conducted by the City of Cape Town concluded.  

  

At present, the main return for system owners is savings from not having to buy electricity.   
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Net annual residential electricity bill savings, 2015  

 

  

A 5kW grid-connected residential rooftop solar photovoltaic system with 50% of the electricity 

consumed in the home and the balance sold to the grid, at an assumed feed-in tariff of R0.70/kWh, 

will result in average annual savings of about R11 000. Consuming 100% of the electricity 

generated reduces the payback period from approximately 12 to 5 years. An 18kW grid-connected 

commercial rooftop solar photovoltaic system with 100% of the electricity consumed onsite will 

result in an estimated average annual savings of R66 000.  

  

Rooftop solar photovoltaic systems are most economically beneficial to owners who consume all 

the generated electricity. In addition to savings on electricity bills, installing such a system 

increases property values. Banks appear to be supportive of increasing the borrowing amount on 

home loans to include the capital cost of a rooftop solar photovoltaic system.  

  

Despite the present limits on the return, residential, commercial and industrial electricity 

consumers are investing in rooftop solar photovoltaic systems to mitigate the inconvenience and 

costs associated with the national supply shortage and sharply rising electricity prices. At this 

stage, the systems are affordable for medium-sized businesses or middle-income households.   
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Estimated prices, 2015  

A 5kW residential system costs an estimated at R112 000 (including value added tax), or R22 

500/kW  

Produces about 7MWh per year over a 25-year period 

Unit cost over the lifetime of the system: R1.18/kWh  

  

A 18kW commercial system costs an estimated at R318 000 (including value added tax), or R17 

600/kW  

Produces about 25MWh per year over a 25-year period  

Unit cost over the lifetime of the system: R0.90/kWh  

(Economies of scale make commercial systems cheaper.)  

  

Diesel generators cost significantly less to install (between R2 500/kW and R4 000/kW in 2015) 

for small scale residential and commercial systems, but are much more expensive to run. In 2015, 

the costs of the fuel alone ranged between R3/kWh to R5/kWh.  

  

The unit costs compare favourably with other new-build options such as 

independent power producer coal at R0.90/kWh, independent power producer solar 

at R0.90/kWh, and cogeneration at R1.15/kWh. In addition, rooftop solar 

photovoltaic power has already reached grid parity in South Africa: it can generate 

power at a unit cost that is equal to or less than the price of buying power from the 

electricity grid.  
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Estimated unit costs of alternatives, 2015  

Technology  Unit 
cost  

(c/kWh)  

Impact on tariff  Capex 

required and 

fiscal burden  

Country 

readiness  
Project risk  Time to 

first 

electricity  

IPP coal  80 - 100  Low impact on 
tariff. Tariff will  
come down with 
repeated builds. 
IPPs help to 
create a  
smoother 

longterm tariff 

path  

R105bn.  
Private sector 
can fully fund 
projects, but 
could be 
conditional on 
official  
guarantees  

Experience on 

repeated builds will 

lower costs over 

time. Lower risk by 

ensuring that only 

experienced firms 

are tasked with 

new builds. Private 

sector has 

demonstrated 

readiness to 

implement small 

builds  

Private sector 

better suited to 

deliver small 

projects on time 

and on budget, 

and cannot legally 

pass on cost 

overruns. Carbon 

dioxide emissions 

and environmental 

contamination  

5 years  

IPP solar  80 - 100  No increase in 

tariff. IPPs help 

to create a 

smoother 

longterm tariff 

path  

Private sector 

can fully fund 

projects, but 

may require 

offtake 

guarantee  

Private sector has 

demonstrated 

readiness to 

implement  

Low risk, as private 

sector can deliver 

small projects on 

time and on budget  

2 years  

RTPV  80 - 120  Help to create a 

smoother 

longterm tariff 

path. 

Transmission 

costs savings  

No impact on 
the fiscus, 
assuming no 
incentives. 
Households  
to fully fund 

projects  

Private sector has 

demonstrated 

readiness to 

implement  

Low risk, as private 

sector can deliver 

small projects on 

time and on 

budget. Low 

technology risk. 

Municipal revenue 

losses  

3 months  

Cogeneration  80 -150  Medium impact  
on tariff. Impact 

will be smooth 

over time  

Private sector 

can fully fund 

projects  

Private sector has 

demonstrated 

readiness to 

implement  

IPPs have proven 

to be significantly 

better at controlling 

cost and schedule 

overruns  

3 years  

  

While rooftop solar photovoltaic power compares well on cost, the technology is not a good 

alternative for baseload because of its lack of dispatchability (the ability of a power-producing 

system to provide the required amounts of power on demand to the grid regardless of the time of 

day or weather conditions.) Solar power is feasible when it is combined with other technologies, 

for example if gas generation can pick up when solar dispatch starts to fall, or if there is option to 

store the electricity.   
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Main risks and means of mitigation  

Risk  Risk 

rating  
Means of mitigation  

Technology risk. Performance risks arising from the 

installation of poor quality RTPV modules or 

installation by unqualified personnel. These include 

but are not limited to the design, manufacturing, 

installation and grid suitability.  

Low  Install reliable, mature and commercially proven 

RTPV module technology. Certify and engage 

independent consultants to procure. Engage qualified 

and accredited personnel, and introduce RTPV 

training programmes recognised by Eskom.  

Supply risk. Reduced solar energy yield and output 

in winter, wind‐blown debris, hurricanes and hail 

storms.  

Low  Integrate seasonal forecasting systems, which would 

assist with planning for the electricity grid. Ensure an 

appropriate energy mix, with a sufficient reserve 

margin for coal and gas generation.  

Roof warranty risks. Risk of losing the roof 

manufacturer’s warranties due to damages during the 

installation, maintenance and repair of the RTPV 

system.   

Low  Ensure the roof warranty is not compromised by the 

RTPV system, and that details are accepted by the 

warranty roofing system manufacturer before 

installation.  

Operation risk. Operation risks include theft, and 

damages from unusual weather, like wind‐blown 

debris, hurricanes, and hail storms, which result in 

increased maintenance costs.  

Low  Ensure long term full service and maintenance 

agreements are in place, as well as warranties. 

Appoint approved installers, maintenance contractors 

and insurance.  

Market risk. Uneven dispatchability of RTPV energy 

could make revenue levels unpredictable. There is 

also uncertainty over the tariff rates that the grid 

operator (currently Eskom) will pay RTPV system 

owners over the long term.  

Low  Sign long term purchase agreement with a fixed 

monthly payment based on calculated installed 

capacity and location-specific projected monthly 

yields, rebalanced every 12 months. Introduce 

permitting and standard contracts, and establish a 

contracts management entity. Base plant 

performance trajectories on similar plant performance 

records, and couple with hybrid technologies if 

baseload required.  

  

In light of the prevailing constrained electricity generation capacity in South Africa, rooftop solar 

photovoltaic generation represents an opportunity to reduce some of the deficit in the short term. 

They are low risk and the time to electricity production is short. They are scalable. Solar PV 

technology relative cost-competitiveness is expected to continue to increase. The decreasing 

costs of the systems, including batteries, and increasing experience in installing them, combined 

with the above-inflation increases by Eskom to retail electricity prices, will continue to reduce 

payback periods for both residential and commercial systems and will drive uptake. Financial 

viability will further increase once feeding excess electricity into the national grid has been enabled 

through regulations and tariff schemes. In addition they are privately fundable, reducing the need 

for Eskom or government to raise capital for very large electricity generating projects. Required, 

is awareness in business and residential communities of the benefits of making the long-term 

investment, and recognition by central energy planners of the comparative benefits. 


