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ABSTRACT 
 
Due to very effective media support the majority of 
people living in developed countries support the notion 
of using Renewable Energy in order to save the 
Environment from Global Warming. Developing nations 
generally cannot afford to commit themselves to a 
drastic energy switch (‘Energiewende’), abandoning 
coal as primary energy source or even gas or nuclear 
power. South Africa is blessed with large reserves of 
coal and uranium and their mines employ many people. 
In this paper the notion of Global Warming in the 
southern hemisphere is questioned, since the latest 
evidence favours naturally occurring Climate change. It 
therefore stands to reason that more searching 
questions of affordability are being asked as they 
pertain to developing countries.  
 
1.  INTRODUCTION 
 
Over the past 50 years or so, environmental issues have 
become progressively more newsworthy and important. 
These include acid rain, the ozone layer, global warming 
and climate change, not to mention earthquakes, tsunamis, 
floods, tornados, droughts, etc  Humans are generally being 
blamed to be the main culprits for some of these deviations 
from the norm. Does this include climate change, however? 
A closer look thus needs to be taken at these issues, before 
joining the common majority. Politicians and journalists 
generally base everything on consensus, whereas true 
science is based on truth, facts and proven results – even if 
these are not aligned to popular belief. A case in point is 
the general belief by doctors and the public until 2 years 
ago, that heart attacks are due to stress. This was only 
recently unpacked by two Australian Nobel prize winners, 
who proved that stress could only be the cause in 15 per 
cent of all cases, assigning the majority of causes mainly to 
viruses.  
 
1.1 Acid rain results from dissolved oxides of sulphur and 
nitrogen released into the atmosphere from the burning of 
coal and petroleum fuels. Europe demonstrated the 
devastating effect that industrial air-pollution had on their 
forests. Yes, the homosapiens are guilty of causing these 
negative effects. When the dissolved harmful compounds 
come down as rain with a pH value below 5.6, it causes 
trees to lose their foliage, paints to crack, etc [1]. This 
shocked the world into an appreciation of nature and the 
environment, causing effective preventive measures and 
remedies to be implemented. 
 
1.2 Ozone layer. It forms part of the Earth’s atmosphere, 
which absorbs most of the Sun’s Ultra-Violet radiation. 
Concentrations of ozone (O3) around 0,6 parts per million, 
are found between 20 to 30 km above the earth. The 

thickness of the ozone layer varies widely according to the 
seasons, being thicker in spring than in autumn, especially 
in the northern hemisphere. The geographic location is also 
most important, with the ozone layer being thinner at the 
equator and larger towards the poles. Ozone levels over the 
northern hemisphere have been dropping by 4 per cent per 
decade. Over both poles, much larger seasonal declines 
have been noticed, termed ozone holes. In 2009, nitrous 
oxide was the largest ozone-depleting substance emitted 
through human activities. As early as 1978, ‘the US, 
Canada and Norway enacted bans on CFC-containing 
aerosol sprays that are thought to damage the ozone layer. 
The European Community rejected an analogous proposal 
to do the same’ in Europe [2]. By 1996 the production of 
CFCs was phased out completely. On 2 August 2003, 
scientists from the American Geophysical Union 
announced that the depletion of the ozone layer may be 
slowing down due to the international ban on CFCs’ [2]. 
But the ozone hole was allegedly larger in the southern 
hemisphere, although the damaging greenhouse gases 
(CFCs) were being generated primarily in the more 
industrialised, northern hemisphere. Put differently, the 
lowest amounts of column ozone in the world are found in 
the Antarctic in the southern spring period of September 
and October. A plausible explanation is to look at the 
prevailing stratospheric wind patterns, termed the Brewer-
Dobson circulation [2].  
 
By just scratching the surface, it should already become 
clear that it is no simple matter to study, understand and 
predict global climatic issues, especially if they are not 
uniformly global.  
 
1.3 Global warming was expected to be global, but this 
concept has now become questionable, especially by us 
Southerners. If warming occurs, it does not seem to be 
global. It could be serious in the northern hemisphere, 
where the polar bears can no longer swim and frolic in their 
drying puddles, since the ice caps are melting. For some 
inexplicable reason the opposite was and still is happening 
at the south-pole, although these facts are being ignored by 
protagonists of Global warming. According to a pilot who 
has been overflying the ant-arctic zone for the past 13 
years, the ice has been increasing appreciably over the past 
6 years. So much so that research ships can no longer reach 
their previous destinations.  
 
Can one thus expect Southerners to share the enthusiasm of 
Al Gore, the Inter-governmental Panel on Climate Change 
(IPCC) of the United Nations, northern governments and 
the media? ‘Consensus’ seems to have become the name of 
the game, but this is really a political tool, rather than 
scientific proof. When challenged with the recently 
released data from the UK Met Office, indicating ‘that 
there has been no statistically significant global warming 



 

for almost 16 years’ [3], protagonists responded that 
climate change has become the same as global warming. 
What a feeble excuse. Is this an admission that global 
warming does not exist, since it does not occur globally? 
How can global warming allegedly due to increased 
amounts of carbon dioxide (CO2), pumped into the 
atmosphere by industrialists, be equated with the natural 
cycles of climate change? The latter has been occurring for 
hundreds of thousands of years – long before 
industrialisation became fashionable?  In fact, everything in 
nature is prone to change and nothing remains static. In 
fact, if our climate was static there would be something 
drastically wrong with the universe. Even humans are not 
static - just think of our inexplicable mood changes.  
 
It is however, bad practise to pollute the atmosphere and 
the South African initiative ‘Groensebenza’ meaning work 
towards greening, should be supported, especially by our 
major polluters. Eskom is by far the worst polluter in this 
country, since they generate over 90 per cent of the nation’s 
electricity from coal. So it is only natural that many 
countries in similar situations target the fossil-fuel power 
generation culprits. Renewable energy sources like hydro-
power, wind, solar and biomass are seen as worthy 
substitutes for coal, gas and nuclear, but on what basis? 
 
2. OBJECTIVE 
 
In this paper an attempt will be made to establish to what 
extent the environment is being used by many 
industrialised countries as main driver towards the large-
scale introduction of renewable energy. By the same token, 
the question arises why others, largely the developing 
countries, cannot share this hasty enthusiasm? The main 
argument from the developing world against exaggerated 
environmentalism appears to be an economic one. 
Governments and people generally do not support issues, 
which they cannot afford. 
 
3. ENVIRONMENT AS DRIVER IN GERMANY 
 
Germany was chosen as a well-documented case study to 
demonstrate the beliefs and forces leading to important 
national decisions with international impacts [4]. In 2011, 
the renewable-based electricity supply in Germany was as 
shown in Table 1: 
 
Table 1: Renewable Energy-based Electricity Supply Capacity in 

Germany in 2011  [4] 
Source Fraction (%) 

Hydropower 14,7 
Windpower 39,7 
Photovoltaics 16,7 
Biogenic fuels  10,3 
Biogas  14,2 
Sewage and Landfill gas 0,9 
Landfill gas 0,5 
Biogenic fraction of waste 4,0 

 

In June 2012 the German Cabinet decided to: 
 Phase-out nuclear energy by 2022 and to move into the 

age of renewable energy. In so doing it decided to shut 
down 8 of their oldest nuclear plants with immediate 
effect. 

 Expand renewable energy in all sectors 
 Expand rapidly and modernise electricity grids 
 Improve energy efficiency using modern technologies 

in buildings, mobility and electricity consumption. 
 
The targets for the renewable-based share of electricity 
consumption up to 2050 are shown in Table 2 [4]: 
 
Table 2: Renewable Energy Targets of Electricity Consumption 

by 2050 in Germany [4] 
Year Minimum Fraction Targets 

(%) 
2020 35 
2030 50 
2040 65 
2050 80 

  
It is important to note that in Table 1 the capacity is given, 
whereas the major targets in Table 2 are the envisaged 
consumption figures. Future decades will show whether 
such values can be achieved and at what cost. With the 
phasing out of its nuclear power by 2022, one cannot help 
but view Table 2 with scepticism. To quote an American 
scientist [5]: “Like secular humanism, environmentalism is 
more than just an ideology, it is a religion. In all societies 
people exhibit, to greater and lesser extent, a deep inner 
need for religion. But in many cases, these people do not 
find God or any of the other widely worshipped deities 
appealing. Consequently, they must turn elsewhere to fill 
the void to fill the need for religion”. 
 
Be that as it may, but Germany’s achievements in pushing 
the use of renewable energy have been phenomenal. Their 
investment rose from 10.6bn EUR in 2005; peaking in 
2010 at 27.9bn EUR; and dropping to 22,9bn EUR in 2011, 
largely due to the drop in price of photovoltaic systems. 
The accompanying total revenue earned in 2011 from 
operating renewable systems amounted to about 13.8bn 
EUR [4]. The accompanying employment figures for 2011 
in the fields of interest to South Africa were as follows: 
 

 Wind energy  101 100 people 
 Biomass  124 400 people, and 
 Solar energy  125 000 people. 

 
Even with these major achievements, Germany is still 
lagging behind if their strategies for achieving climate 
objectives are to be achieved through expansion of 
renewable energies and extensive efficiency measures are 
to be implemented. ‘If the target of 50 per cent reduction in 
consumption is to be reached by 2050, primary energy 
productivity will have to increase by an annual average of 
2.5 per cent over the next 40 years, assuming positive 
growth of GDP (as from 1990 to 2010)’ [4]. After the 
recent major floods in Germany some observers have 



 

already asked the logical question: ‘What is being done 
about containing the rising major rivers that already burst 
their banks in 2002? Are the Danube and the Elbe not part 
of the environment, requiring priority funding amounting to 
billions of EUR? This is a tough call, requiring urgent 
action by government to save face, instead of investing 
virtually everything in their ‘Energiewende’ 
 
4. DRIVERS FOR RENEWABLE ENERGY IN 
EUROPE 
 
Having considered Germany as an example of the 
environment being the main motivator, the question arises 
how the rest of Europe is doing. In 2010, the renewable 
energy share of gross electricity consumption in 27 
European countries was 19,9 per cent [4]. The leading 11, 
above average European countries include: 
 

 Denmark  33,1% 
 Finland  26,5% 
 Italy  22,2% 
 Latvia  48,5% 
 Austria  61,4% 
 Portugal  50,0% 
 Romania  34,2% 
 Sweden  54.5% 
 Slovakia  20.5% 
 Slovenia  33,1% 
 Spain  33,1% 

 
Although not mentioned, a number of countries probably 
already have included renewable energy, since it makes 
good business sense for them. Germany has a keen 
awareness of the environment, which started developing 
seriously after the Chernobyl disaster, the Scandinavian 
countries and the Netherlands are leading in the 
implementation of various programmes [6]. Germany leads 
in the separation of refuse, but lags behind in 
environmental issues as far as the use of cars and giving 
donations to environmental organisations are concerned. 
Eastern Europe is far behind, largely since their citizens 
have less money to spend [6]. This also applies to all 
developing nations, including South Africa. 
 
It is interesting to note that Finland has decided to build   
two additional nuclear plants, in spite of their ambitious 
renewable energy programme, consisting mostly of 
biomass. This step will double its nuclear contribution to 
reach 60 per cent [7]. 
 
5. ECONOMIC DRIVER FOR RENEWABLE 
ENERGY IN SOUTH AFRICA 
 
The vision of the Department of Energy (DoE) is ‘to make 
adequate and affordable energy available to developing 
communities, through a mixture of renewable energy 
sources at a reasonable cost’[8]. 
 
As early as 2003 the White Paper on Renewable Energy set 
a target of 10 000 GWh (about 5 per cent) of energy to be 

produced mainly from biomass, wind, solar and small 
hydro by 2013 [7].This target was considered to be 
economically viable, to be funded from carbon taxes. It was 
further estimated that renewables would add about 1,667 
MW new capacity with a net impact of R1,071-billion  per 
annum. Government was hoping to create an additional 
R299-million revenue with R129-million flowing to low-
income households, creating 20 000 new jobs and saving 
16,5-million kilolitres of water. 
 
Targeted were sugar-cane bagasse as a by-product from 
crushing cane; landfill gas extraction; mini-hydro-electric 
schemes; and commercial and domestic solar water heaters. 
 
By 2004, 70GWh were produced from various renewable 
energy sources. Looking ahead, by 2013 approximately     
2-million households, having an annual consumption of     
5 000kWh, will have to be electrified [8].  
 
6. SUPPORTING MECHANISMS IN SOUTH 
AFRICA  
 
The country’s need for more electricity and the conditions 
imposed on Eskom before being granted a large World 
Bank loan led to the following actions by government: In 
2009, the National Energy Regulator of South Africa 
(NERSA) announced Renewable Energy Feed-in Tariffs 
(REFIT) for various technologies, including wind energy 
[89. The initial tariffs enjoyed little support from industry, 
so the tariff for wind was doubled and for Concentrated 
Solar Power (CSP) was tripled, with the period of support 
being increased from 15 to 20 years. [9]. This decision 
generated keen interest by 2011 and the Renewable Energy 
Independent Power Producers Programme (REIPPP) 
introduced the element of competition, setting a ceiling 
tariff rate for each technology. Three bidding processes 
were launched with respective target dates of 5 November 
2012; 9 May 2013 and 19 August 2013. The final power 
purchasing agreements are expected to be signed by 30 July 
2014. In Table 3 the intended purchases of the various 
renewable energy sources to be connected to the national 
electricity grid are given [10]: 
 

Table 3: Future State Procurement of Renewable 
Energy for the National Electricity Grid [10] 

Renewable Energy  Source Size (MW) 
Wind, onshore  1 850,0 
Solar photovoltaic (PV) 1 450,0 
Conc. Solar thermal    200,0 
Small scale IPP, < 5MW    100,0 
Small Hydro      75,0 
Landfill Gas capacity      25,0 
Biomass and Biogas      12,5 
Unspecified      12,5 
TOTAL  3 725,0 MW 

 



 

7. EVALUATION OF AFFORDABILITY OF 
RENEWABLE ENERGY IN SOUTH AFRICA 
 
An abundance of sun and wind is not the only criterion to 
render renewable energy viable. They are certainly not for 
free as many people seem to believe. To capture the 
contribution of the God-given resources is an art, 
demanding special skills and a sophisticated, often 
expensive infrastructure.  Developed countries have taken 
major strides to develop wind and solar power at great cost. 
Europe has done this although their sun irradiation values 
are approximately one half of those of many southern 
countries. In South Africa most areas average more than    
2 500 hours of sun shine per year and the average solar-
radiation levels  range between 4,5 and 6,5 kWh/m2 per 
day, being among the highest in the world [8].  
Does this mean that the average household in South Africa 
can afford to install a stand-alone solar system to become 
independent of the national coal-based electricity grid? Not 
entirely, although solar water heaters and PV panels will 
help to reduce the monthly electricity bill, especially if a 
long-term view is taken [12]. 
 
The uptake of solar water heaters slowed down within a 
year for the following reasons: 
 

 Manufacturers increased their price to meet the  
South African Bureau of Standards specifications 
for high-pressure systems and knowing that a state 
subsidy or rebate was forthcoming 

 The shortage of skills led to some poor and  
faulty installations, casting some doubt on solar 
systems generally 

 Pay-back periods came to almost 10 years, thus  
approaching the expected life span of a solar 
system. 
 

This situation, which needs to be monitored urgently at 
national level, may change soon as the price of electricity is 
set to rise by 8 per cent per annum for the next five years or 
so. 
 
8. OUTCOME IN SOUTH AFRICA 
 
In an effort to meet the ever-growing demand for 
electricity, the Department of Finance approved the first 
round of three bids in November 2012. The first step was 
the approval to 28 bidders for 1 400 MW of renewable 
energy bringing in an investment of R47-billion into the 
country. They are scheduled to be connected to the national 
grid in 2014 [13]. After some delays, the second round was 
approved. It will give the country a further 1 043,9 MW 
from 7 new wind farms and 9 new solar installations at a 
collective total of R28-billion [14]. The good news is that 
the cost is coming down with each round of bids, making 
them almost competitive with conventional local sources 
by round 3. The 20-year Integrated Resource Plan of 2010 
[11] envisages that 42 per cent of new power will have to 
come from renewable energy. 
 

9. CONCLUSION AND RECOMMENDATIONS 
 
South Africa’s approach is a realistic and affordable one. 
There is clearly room for all renewable energy sources and 
they should be allowed to compete with one another, 
including the conventional sources of energy. All power 
producers should be given a fair chance to develop and 
compete – technically and economically. Instead of 
pushing out existing systems, the country is allowing 
renewable energy to make a sizeable contribution up to 
42% in the additional supply that will be required in 
coming years. The environment is bound to benefit from 
the introduction of renewable energy sources, once they 
start developing seriously in  South Africa along affordable 
business principles. 
 
To try and hastily phase out nuclear power, as in the case of 
Germany, would leave a sudden gap in the supply of 
electricity, which this country cannot afford. Far more 
scientific evidence in the South is required, since most 
climatic changes cannot be proven to be due to so-called 
global warming . It would appear that little can be done to 
influence climate change, one way or another. 
  
The cousin of renewable energy, namely energy efficiency, 
should, however, not be overlooked, since it is the cheapest 
form of energy available. The smart grids/systems will play 
their part as technology advances [15]. 
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