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Like the information technology revolution of the past few decades, 
we are on the brink of a solar revolution that will transform the way 
in which we use energy. Solar power and business finally have the 
opportunity to move forward together as viable, sustainable partners 
and for a simple reason: solar power has become cost effective.

Solar is the only electricity production method that has no moving 
parts. Every high school physics student learns Faraday’s Law, 
which states: ‘The induced electromotive force or EMF in any 

closed circuit is equal to the time rate of change of the magnetic flux 
through the circuit’. Restated in simpler terms: If you move a coil of 
wire in a magnetic field, electric current is produced. It sounds simple 
because it is simple. Anyone with a magnet and a coil of wire can 
make electricity.

The device which employs Faraday’s law to produce electricity is 
called a generator. Interestingly, the generator is used for the production 
of electricity in gas-fired plants, coal plants, nuclear plants, hydro plants, 
wind turbines, and even solar thermal. In every electricity generation 
method, something must move that coil of wire through the electric 
field. For hydro-electric plants, water falling through the dam creates 
the force that turns the generator. For windmills’ air currents (wind) 
turn the turbine blades. In nuclear, coal, solar thermal and gas-fired 
plants, water is heated to steam, and that steam is blown over turbine 
blades, driving the generator.

Photovoltaic (PV) power generation is different. The PV relies on a 
principle of physics known as the photoelectric effect. The photoelectric 
effect is a phenomenon in which electrons are emitted from matter 
(metals and non-metallic solids, liquids, or gases) as a consequence 
of their absorption of energy from electromagnetic radiation of very 
short wavelength, such as visible or ultraviolet light. Essentially, little 
packets of light known as photons can cause electricity to flow in 
certain materials.

Electricity is simply the flow of electrons. In the PV semiconductor 
material, photons (sunlight) provide sufficient energy to dislodge the 
electrons from their atoms. The result is quite amazing: light produces 
electricity! This is accomplished with no steam, no generator, and, 
consequently, no moving parts. The only fuel required is sunlight, a 
natural resource, which, although finite, should last another four billion 
years. With solar generation of electricity, the consumer can use as 
much electricity as he or she pleases without being concerned about 
environmental issues or consuming a natural resource that is finite in 
its supply. There is no other mainstream technology that can make this 
claim: Unlimited fuel and no moving parts.

Photovoltaic cell is the technical term used for what is commonly 
referred to as a solar cell. The term comes from the Greek word ‘phos’, 
meaning light, joined with voltaic, or electric. Most common solar cells 
are constructed from silicon (Si) with a junction that is electrically posi-
tive on one side and negative on the other. This is called a PN junction. 

The resulting Si must be constructed so the material can absorb the 
maximum amount of light, enabling the photoelectric effect, and result-
ing in the flow of electrons. 

Solar cells generate direct current (dc) as opposed to the common 
alternating current (ac) used on the electric grid. For this reason, most 
applications require inverters designed to convert dc to ac. 

Types of PV
Crystalline silicon (c-Si) modules represent almost 90% of the global 
annual market today. They are the most reliable and cost effective. 
Crystalline silicon has two main categories:
•	 Monocrystalline
•	 Polycrystalline

Thin films currently account for about 10% of PV module manufacturing. 
Many believe that thin film represents the future of PV because the 
materials can literally be painted onto almost any surface. The biggest 
drawback is that they tend to have efficiencies of around 10% and as 
such consume significant surface area.

Newer technologies like organic cells and more advanced thin films, 
or PV with non-silicon semiconductors represent less than 1% of the 
total PV being manufactured. Because they tend to have extremely high 
efficiencies, they work well in specialised applications. 

Why solar energy?
Nationwide, demand for electricity is expected to grow 30% by 2030, 
according to the Department of Energy. A 5% improvement in the grid’s 
efficiency, however, would be comparable to eliminating the fuel and 
greenhouse gas emissions from several million cars. 

The New Growth Path, the Industrial Policy Action Plan and the 
Integrated Resource Plan (IRP2010) have all placed so-called green 
industries at the centre of South Africa’s plans to grow employment 
and to stimulate manufacturing investments and activities. IRP2010 
places specific emphasis on broadening electricity supply technologies 
to include gas, imports, nuclear, biomass, and renewables (wind, solar 
and hydro). This plan, which is a 20-year projection on electricity sup-
ply and demand, aims for about 42% of electricity generated to come 
from renewable resources, and South Africa, with its plentiful supply 
of sunshine, is ideally positioned to use solar energy to make the vision 
of a sustainable energy future a reality

Currently, our power stations burn fossil fuels such as coal, natural 
gas, or petroleum (oil) to produce electricity. They emit carbon dioxide, 
nitrogen, nitrogen oxides, sulphur oxides and mercury, and contribute 
to greenhouse gases. As a clean, renewable energy when converted to 
thermal (or heat) energy, adopting PV technologies benefits the whole 
country. At the moment, solar energy requires subsidisation because 
of the initial investment in new equipment. But as utility costs mount,  
solar systems that can pay for themselves in a few years are becoming 
increasingly viable. If electricity price inflation continues at its current 
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rate, by the time their solar PV systems are halfway to their expected 
life of 25 years, South African businesses would have cheaper electricity 
from solar if they installed right now. 

An industry rule of thumb notes that every 18 months, solar panel 
production doubles, bringing prices down 20%. In the 1980s, solar cells 
cost more to manufacture than they could be expected to produce in 
their lifetimes. With new manufacturing techniques and higher efficien-
cies, this has changed. 

Over the past few years, there have been some significant break-
throughs in solar energy, specifically in reducing production costs of 
solar. The difference in the cost of a kilowatt from a solar array compared 
to a kilowatt from Eskom has grown smaller.

The economics of a photovoltaic system depend not only on the 
cost of designing and installing the system, which can vary considerably, 
but also the expense of maintaining and operating the system over the 
course of its serviceable lifetime, which usually spans 25 to 30 years. 
The cost-effectiveness of such a system depends on how much sun a 
location gets, electricity usage, and the size of the system. Compared 
to conventional hydrocarbon fuels such as coal in generating electric-
ity, the initial cost of solar energy is significantly higher. However, if 
we priced coal-fired power right, taking into account the huge health, 
environmental, and other costs it imposes, we’re just a few years 
from the point at which electricity from solar panels not only becomes 
competitive with electricity generated by burning coal, but cheaper.

Solar prospects and grid parity
If we analyse what it costs the local utility to put power on the trans-
mission grid, that can translate to an average cost. This is called grid 
parity, a term that is frequently used in the renewable sector. The big 
goal of solar right now is to get to a point where facilities can be built 
at grid parity without incentives. Electrical grids are highly regulated 
pathways for electrical energy to flow from generation sources to loads. 
Local electrical grid systems are most commonly run by local utilities, 
which retain ownership and the responsibility to provide restoration, 
maintenance and metering services.

Most utilities that own and operate transmission and distribution 
systems earn a rate-of-return based on their investment in facilities and 
often determined by a state public utility or service commission. In a 
regulated utility environment, the rate-of-return is determined by the 
distribution, retail sales and generation. The sale of more energy usu-
ally means higher revenues for the utility. Anything that reduces sales 
usually lowers revenues. The interconnection of third-party generators, 
including renewable electrical sources such as wind or solar, can reduce 
the utility’s revenue stream.

However, global warming, rising electricity bills - these factors, 
combined with government’s initiatives are generating a compelling 
impetus for change. At the end of 2010, the global photovoltaic market 
hit a cumulative installed capacity of 40 GW, of which 16.6 GW was 
added during that year alone. A year of unprecedented growth saw new 
capacity more than double from 7.2 GW in 2009. Worldwide, solar PV 
already produces some 50 TWh each year. By 2015, though, capac-
ity could climb to range from 131 GW to 196 GW. In terms of global 
installed capacity, the EU leads with almost 30 GW installed as of 2010 
— about 75% of global PV capacity, and Germany specifically leads the 
PV market worldwide. Japan and the USA are some way behind, while 

China has already entered the Top 10 of the world’s PV markets and 
should reach its first GW this year. However, despite our huge levels 
of solar insolation, South Africa has a long way to go to catch up. South 
Africa offers an untapped opportunity. Electricity demand is rising, as 
are utility costs. With our year-round sunshine, there is no reason why 
we should be so far behind other regions. 

How companies can profit
Even in this period of significant incentives and high opportunity, it 
is important for decision-makers to analyse a set of variables prior to 
installing a facility:
•	 Insolation	(the	amount	of	sunshine)
•	 Cost	of	electricity	from	the	local	utility
•	 Quality	of	land	and	roof	space
•	 Time	of	day	and	time	of	year	when	electricity	is	most	used
•	 State	incentives
•	 Overall	cost	to	install	the	PV	power	plant

These data points are extremely important when analysing the value 
proposition for solar because rate changes are almost always a func-
tion of two things: increases in fuel costs and new construction. PV is 
not likely to have increases related to fuel and maintenance because 
there is little maintenance and no fuel. The fuel supply for solar energy 
is the sun. This creates a great opportunity for decision makers that 
recognise and seize such.

As things currently stand, it already makes good business sense 
for companies to invest in solar solutions, and things will continue to 
shift until the ability to generate electricity at an affordable price would 
be limited only by the amount of space you have. Each company that 
implements this system is not only taking some of the load off the na-
tional electrical utility grid, but also has the potential to generate power 
back into the grid. Solar energy can flow directly from the source to the 
consumer, and any excess can be sold back to Eskom. This changes 
the dynamics of how we view and use power. Here is a quick check 
list of why companies should consider adopting PV systems:
•	 Decrease	annual	electrical	costs
•	 Initial	investment	yields	exponential	savings	over	time
•	 Tax	credits	for	electrical	power	output
•	 Environmental	improvement	(eg	avoided	air	pollution,	global	climate	

change mitigation, waste reduction, habitat preservation, conserva-
tion of valuable natural resources)

•	 Increased	diversity	and	security	of	energy	supply
•	 Reduced	volatility	of	power	prices,	given	stable	or	non-existent	fuel	

costs for renewables
•	 Support	of	solar	energy	enhances	local	economic	development	in	

the form of new jobs, taxes and revenue

Conclusion
Individuals, astute business owners, public and private sectors – and 
the country as a whole – need to begin thinking about efficiency, not 
fuel. Solar energy presents the most promising, price-competitive, and 
renewable clean energy source of the future. Most importantly, every 
kWh generated by solar and other renewables helps to preserve the 
finite natural resources from fossil fuels.
Energy efficiency investments can provide up to one-half of the required 
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greenhouse gas emission reductions most scientists say are needed 
between now and 2050. Such a gain in energy efficiency would 
mean reduced greenhouse gas emissions and lower energy bills for 
consumers and businesses alike.

The solar industry has undergone significant changes in the past 
few years. The price of PV panels has fallen by over 40% since mid-
2008, due to a combination of factors such as reduced demand and 
increased supply of the polysilicon material used to make the panels. 
Providing electricity at a price competitive with local utilities without 
the benefit of incentives and subsidies is the aim of the solar indus-
try. By adopting solar resources, companies can make a difference 
by enhancing energy efficiency and productivity; supporting clean, 
reliable and affordable energy technologies; and enhancing quality 
of life for everyone.

Like hydropower, solar has no fuel costs; but solar has two distinct 
advantages over hydro and wind:
•	 More	opportunity	for	plant	locations
•	 Solar	PV	requires	no	moving	parts

PV devices offer an excellent alternative to traditional means of gen-
erating electricity. They convert light directly into electricity without 
noise or pollution. They also have a lifetime expectancy of 30 plus 
years, can be easily adapted to a variety of applications, and are 
made of the second most abundant material on earth – sand. South 
Africa needs to make a concerted effort to catch up, or we will be 
left even further behind as the rest of the world gets the benefits of 
cost-effective, clean solar power.
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