Air Pollution, Global Warming and South
African Energy Policy

Introduction to Basic Concepts

What is Global Warming?

Global warming is the rise in temperature of the earth's atmosphere. There is now
overwhelming scientific consensus that it is happening, and humans are causing it.

Why is the Earth warming?

Humans are producing carbon dioxide and other air pollution that is collecting in the
atmosphere like a thickening blanket, trapping the sun's heat and causing the planet to
warm up (sometimes called the “greenhouse effect”). Carbon dioxide (CO2) is the
pollutant most responsible for increased global warming. It is released into the
atmosphere mainly by burning fossil fuels (e.g. coal, petrol, diesel).

What is the problem? We like warm weather, right?

It's said that by the time a baby born today is 80 years old, the world will be up to 5
degrees centigrade warmer than it is now. These changes in global temperature,
although apparently small, could cause very large changes in climate. For example,
the last Ice Age, which ended approximately 15 000 years ago, was only 5 degrees
centigrade colder than current temperatures, but the resulting climate changes were
massive: most of North America was covered in a layer of ice about 1,5 km thick and
sea levels in the Cape were about 120 m lower than at present. In those days, if you
had wanted to go for a swim at Cape Agulhas you would first have had to walk about
150 km to reach the sea! (UWC Enviro Facts).

Signs of a changing climate in Africa have already emerged and they’re not good:

*Rising sea levels -- Water expands as it warms and glaciers melt, adding water to the
oceans. We can expect widespread flooding of coastal areas as sea levels rise.

*Species extinction -- By 2050, rising temperatures could send more than a million of
Earth's land-dwelling plants and animals down the road to extinction. Biodiversity is
important for South Africa because of its key role in maintaining ecosystem
functioning, its proven economic value for tourism and its role in supporting
subsistence lifestyles. (A National Climate Change Response Strategy, DEAT).

*Extreme weather -- Extreme floods and droughts are projected to become more
severe as global warming worsens. These extremes may threaten the availability and
supply of safe drinking water. In addition to floods and droughts, scientists believe
that global warming will result in more intense hurricanes, as increasing sea
temperatures provide energy for storm intensification. (UWC Enviro Facts).



*Famine -- Regional climate stress on agriculture may mean up to 300 million
additional victims of malnutrition world-wide each year. About 70% of total grain
production in South Africa consists of maize. It is predicted that under a hotter drier
climate, maize production will decrease by up to 20% (A National Climate Change
Response Strategy, DEAT).

*Health Impacts -- Increases in temperature and changes in rainfall patterns could
lead to an increase in the occurrence of strokes, skin rashes, dehydration and the
incidence of skin cancers. As a result of ecosystem changes, climate change may also
bring about indirect health impacts such as an increase in the incidence of water-borne
diseases. The occurrence of diseases such as malaria could also increase if there is a
significant extension of the malaria prone areas. (A National Climate Change
Response Strategy, DEAT).

*Human conflict -- global warming could spark regional conflicts as large numbers
of environmental refugees are driven from their homes.

Climate Justice

Global warming is fundamentally an issue of human rights and environmental justice.
Those who will be most affected by global warming are those who are least
responsible for — and benefit least from -- the greenhouse gas emissions that cause the
problem. The world's most developed countries are the leading producers of
greenhouse gasses - the United States pumps out about 25 percent of all greenhouse
emissions, while the 8 most developed nations together are responsible for about half
the world's total output. By comparison, the entire African continent produces only
about five percent. Yet, Africa may be the most vulnerable continent to global
warming because widespread poverty could limit its ability to adapt. The capacity of
most African nations to respond to rapid environmental changes is diminished by
infrastructures and budgets already strained by a multitude of competing challenges
(UN Office for the Coordination of Humanitarian Affairs).

South Africa’s Energy Use

Although South Africa contributes only about 1,35 % to the total world CO,
emissions, this is disproportionately high relative to the South African fraction of the
global economy and population. Ranking countries by their CO,-emissions per unit
GNP has shown that South Africa has one of the worst records for greenhouse gas
pollution relative to the size of its economy.

Use of coal by South Africa's industrial sector is the primary source of the country's
air pollution. More than 90% of South Africa’s electricity is generated from the
combustion of coal, which contains approximately 1.2% sulfur and up to 45% ash.
Coal combustion can lead to particulate matter in the air, as well as contribute to acid
rain. Despite harmful environmental effects, coal-fired power stations are not required
to use coal scrubbers to remove sulfur, as use of clean-coal technology would
significantly raise the cost of electricity for consumers. What has happened in effect is
that electricity prices have been kept artificially low, benefiting both individual
consumers and manufacturing and mining industries; the costs of the resulting
pollution, especially the air pollution, have been borne by the individuals who have



been exposed to this pollution and are at greater risk of asthsma and other diseases of
the lungs and respiratory system.

In addition to coal combustion, vehicular emissions also contribute to air pollution in
urban centers. The effects of pollution caused by the use of leaded gasoline (as South
African refineries do not produce high octane unleaded gasoline), the use of older
vehicles and the lack of emissions control technology has been compounded by the
historical absence of vehicle emissions legislation.

South Africa's four oil refineries are another major contributor to energy-related air
pollution. The refineries, located in Milnerton in the northern suburbs of Cape Town
and in the southeastern coastal city of Durban, emit high levels of sulfur dioxide and
several other chemicals known to cause health problems. The residents of Milnerton
who live near the refinery and suffer most from its pollution have repeatedly
petitioned the government to require Caltex, the company that owns and operates the
refinery, to reduce pollution from the refinery.

According to UNICEF, in 2000, respiratory infections from air pollution were the
fourth-largest cause of death in children under five in South Africa (more than 6,000
deaths per year). The effects of air pollution on children are often compounded by
poverty, including lack of access to potable water, sanitary facilities, and health care.
Residents of low-income communities have been forced to relocate due to pollution
from refineries and their waste sites.

(Energy Information Administration, Country Analysis Brief, South Africa)

International Agreements on Global Warming

UNFCCC (The Climate Change Convention)

The United Nations Framework Convention on Climate Change (UNFCC) was signed
in 1994. By signing the Convention, South Africa indicated that it intended to follow
the procedures to become bound by the Convention (by ratifying the Convention).
South Africa ratified the Convention in 1997, at which stage the Convention became
binding on us. This means that South Africa is obliged to adhere to all the obligations
imposed on it in terms of being a Party to the Convention. It also means that South
Africa can now benefit from provisions in the Convention, for instance by accessing
international funds dedicated to mitigating climate change.

The Convention is called a framework convention because it is seen as a starting point
of addressing the problem of climate change. This means that the Convention is not
specific as to binding measures countries like South Africa must adopt to reduce
global warming, but reflects a broad consensus in establishing institutions and
procedures for further defining and approaching climate change. The Convention is
therefore an evolutionary document, designed to be “fleshed out” and expanded upon
by “protocols,” or amendments to the document, such as the Kyoto Protocol, which
was adopted in 1997.

Kyoto Protocol



When the governments adopted the United Nations Framework Convention on
Climate Change in 1992, they recognised that it could be a launching pad for stronger
action in the future. By establishing an ongoing process of review, discussion, and
information exchange, the Convention makes it possible for countries like South
Africa to adopt additional commitments in response to changes in scientific
understanding and in political will.

The Kyoto Protocol was adopted at a Conference of the Parties to the UNFCCC in
Kyoto, Japan in December 1997. The conference resulted in a consensus decision to
adopt a protocol under which industrialised countries will reduce their combined
greenhouses gas emissions by at least 5% compared to 1990 levels in the period 2008
to 2012. This legally binding commitment promises to produce an historical reversal
of the upward trend in emissions that started in these countries some 150 years ago.

In developing the Kyoto Protocol, the Parties to the UNFCCC took into consideration
the need to promote sustainable development by implementing policies and measures
to, among others, enhance energy efficiency, promote sustainable forms of
agriculture, and increase the usage of new and renewable forms of energy and of
advanced and innovative environmentally sound technologies.

The Kyoto Protocol was opened for signature on 16th March 1998. It was to enter into
force 90 days after it had been ratified by at least 55 Parties to the Convention,
including developed countries accounting for at least 55% of the total 1990 carbon
dioxide emissions from the industrialised countries. South Africa acceded to the
Kyoto Protocol Mid 2002. Other major polluting countries, however, including the
United States, have not acceded to it.

The Clean Development Mechanism (CDM)

The Kyoto Protocol is a legally binding instrument whereby developed countries take
targets to reduce greenhouse gas emissions by at least 5% of their 1990 levels. One of
the Kyoto features is the incorporation of market-based mechanisms, like the CDM,
which are designed to allow developed countries to achieve their required emissions
reductions at the least possible cost.

The CDM is a project-based mechanism through which a developed country partner
and a developing country partner jointly develop a project that reduces greenhouse
gas emissions. In essence a CDM project would involve either reducing currently
occurring emissions from a particular activity or ensuring the emissions from a future
activity are less in the presence of the project than they would have been without the
CDM project. It is also required that the CDM project shall assist the developing
country in achieving sustainable development. This will require some form of criteria
and approval confirming that the project does contribute to sustainable development
in the country in which the project will occur.

The greenhouse gas reductions are termed “certified emission reductions” (CERS) in
the case of the CDM because they will need to be audited and certified by an
independent third party. The CERs are the ‘currency' of the mechanism and they have
value to the developed country because they are less costly to produce than
greenhouse gas reductions would be in the developed country. The CERs are valuable



to developing country because they are the commaodity which they sell to the
developed country in return for technology, capital investment in projects, or direct
financial returns.

(South African Government Department of Environmental Affairs and Tourism)

South African Legislation

Diesel Vehicle Emission Testing

Cape Town’s diesel vehicle emissions testing programme has been very successful
since it’s inception in 2000. The free acceleration test is used to test the exhaust gas
emissions. Readings above a certain level are deemed a failure. There has been a
steady decline in the failure rate since the programme’s start. Still, South Africa does
not have a vehicle emissions testing programme for vehicles that run on gasoline
which many countries, like the US, have.

The National Environment Management: Air Quality Act of 2004

The Air Quality Management Act was created to reform the South African law (of
1965) regulating air quality in order to protect the environment by providing
reasonable measures for the prevention of pollution and ecological degradation and
for securing ecologically sustainable development while promoting justifiable
economic and social development. It also seeks to provide national standards
regulating air quality monitoring, management and control by all spheres of
government. The Act was passed in 2004 and went into effect on 11 September, 2005.

Ways to Slow Global Warming
Switch to Renewable Energy
captures the energy in sunlight and converts it into electricity.

uses the naturally occurring energy of the wind either directly as in
windmills or to generate electricity, and can be used, for example, to charge batteries
or pump water. Large modern wind turbines operate together in ‘wind farms’ to
produce electricity for utilities. Small turbines are used to meet local energy needs.

(from organic matter) can be used to provide heat, make liquid fuels,
and generate electricity. Fuelwood is the largest source of biomass energy, generally
derived from trees. However, fuelwood is used unsustainably when new trees are not
planted to replace ones that are used. Fuelwood derived in this way cannot be
properly defined as renewable Other types of biomass include plants, residues from
agriculture or forestry, and organic components in municipal and industrial wastes.
Landfill gas is considered to be a biomass source.

in liquid form can be produced from the conversion of biomass and used, for
example, for transportation. The two most common bio-fuels are ethanol and bio-



diesel. Fermenting any biomass that is rich in carbohydrate, such as maize, makes
ethanol. Bio-diesel is made using vegetable oils, animal fats and algae.

uses the movement of water under gravitational force to drive turbines to
generate electricity. Dams are built on rivers to store the energy that the water can be
used to generate.

can be used to drive turbines to generate
electricity. Technologies to harness these forms of power are presently being
developed to the stage of commercialisation.

Geothermal activity in the earth’s crust derives from the hot core of the earth.
Examples are the natural geysers and hot water sources employed for power
generation and space heating or using deep hot dry rock as heat exchangers by
pumping water through the natural rock fissures to produce steam for power
generation.

According to the Department of Minerals and Energy White Paper on Renewable
Energy, the South African Government has set a goal of consuming 10 000 GWh (0.8
Mtoe) of renewable energy (mainly from biomass, wind, solar and small-scale hydro)
by 2013. This is approximately 4% (1667 MW) of the projected electricity demand
for 2013 (41539 MW). This is equivalent to replacing two (2x 660 MW) units of
Eskom's combined coal fired power stations.

Energy Conservation

After more than a year awaiting ministerial approval, South Africa's Energy
Efficiency Strategy was officially launched in May 2005. As one of the world's
highest per-capita emitters of CO2, South Africa must attempt to become more energy
efficient. In addition to the global environmental impacts of climate change, and the
health impacts of fossil fuel use locally, South Africa also faces the prospect of power
shortages, as the growing demand for electricity threatens to outstrip currently
installed capacity in the near future. Cape Town has recently experienced major
power outages due to shortages in generating capacity, so Capetonians have already
been shown the need for energy conservation, and the newspapers have been full of
recommendations for using less energy in homes, offices, and other places of
business.

The Industrial and Mining Sectors are the heaviest users of energy, accounting for
more than two-thirds of our national electricity usage. Here lies the potential for the
largest savings by replacing old technologies with new, and by employing best energy
management practices. The Transport Sector uses three-quarters of South Africa’s
petroleum products, making it an obvious place to implement measures to improve
efficiency. Promotion of energy efficient vehicles and those with lower emissions,
building a public transport infrastructure and a travel demand management system are
some of the key features of the approach adopted.

(Energy Efficiency Strategy, 2005, Department of Minerals and Energy).



Case Study: South African Wind Power

South Africa has an abundance of wind resources, and - coupled with its vast tracts of
open land and infrastructure - the potential to become a "wind powerhouse". That's
the view of pioneers in the wind power revolution in South Africa, who say that in
one province alone, wind has the potential to generate 10 times the official national
wind energy estimates. The Western Cape's winds are considered perfect for wind
energy - prevailing winds are from two directions, and tend to blow during peak
electricity consumption periods.

There are currently two key pilot wind power projects in South Africa: at Klipheuwel
and Darling, both in the Western Cape. Klipheuwel, funded by electricity parastatal
Eskom at a cost of R42-million, is the biggest wind farm in sub-Saharan Africa. It is a
three-year experimental project that, at least initially, will only deliver enough power
for 2 500 households. The farm consists of three huge wind turbine towers, the
biggest one being 60 metres high, with a blade length of 33 metres. It delivers 1.75
megawatts of electricity.

The second wind power project is located further up the West Coast, at Darling - the
country's first commercial wind farm. Work at the project is currently on hold
pending environmental impact approval. The Darling wind farm project has secured
R70-million to build four wind turbines capable of producing 13.5 gigawatt-hours a
year. According to the Sunday Times, the turbines are expected to be operational by
mid-2005. One of Darling's first "green power" clients will be the city of Cape Town.
While the Western Cape consumes some 22 000 gigawatt-hours a year, half of this is
consumed by the provincial capital.

Although highly favoured by green lobbyists, wind power has its particular problems
to overcome. It costs three to four times as much as coal-generated power. Experts say
a thousand of Klipheuwel or Darling's turbines would have to be built to replace the
output of the Western Cape's Koeberg nuclear station.

(SouthAfrica.info).
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RESOLUTION #1

The Minister of Environment and Tourism should establish a national framework for
achieving the objectives of the Air Quality Management Act, which should include
national norms and standards for the control of emissions, for air quality monitoring,
and for air quality management planning.

PRO:

CON:

The quality of ambient air in many areas of the Republic is not conducive to a
healthy environment for the people living in those areas let alone promoting
their social and economic advancement

The burden of health impacts associated with polluted ambient air falls most
heavily on the poor

Air pollution carries a high social, economic and environmental cost that is
seldom borne by the polluter

Atmospheric emissions of ozone-depleting substances, greenhouse gases and
other substances have negative effects on the environment both locally and
globally

Everyone has the constitutional right to an environment that is not harmful to
their health or well-being

Everyone has the constitutional right to have the environment protected, for
the benefit of present and future generations

Minimisation of pollution through vigorous control, cleaner technologies and
cleaner production practices is key to ensuring that air quality is improved
South Africa’s regulation must be strengthened -- the Government’s strategies
for reducing emissions and improving air quality cannot remain unchanged
since 1965

Regulating greenhouse gas emissions will get in the way of development.
South African can produce coal and generate electricity from it more cheaply
than most other countries, so it is essential for South Africa to capitalise on
cheap energy in developing its economy.

South Africa shouldn’t take significant steps to reduce its emissions when the
US emits so much more and won’t take the same steps

South Africa's energy sector is critical to the economy, contributing about
15% to the country's gross domestic product (GDP). This would disrupt the
energy sector.

Coal is the primary fuel produced and consumed in South Africa and is one of
the country's largest sources of foreign exchange. South Africa is the world's
second largest net exporter (defined as production less consumption) of coal.
Renewable energy alternatives are much more expensive than coal.

RESOLUTION #2



The South African government should promote wind power by subsidizing the
construction of additional wind farms.

PRO:

CON:

Wind is a sustainable resource.

Wind as a primary energy source, is free

Technology currently being developed may in future allow for the energy to
be stored for use when required, for example at peak periods

Wind is a clean form of energy without emissions or waste products

There are growing numbers of energy users prepared to pay for the more
expensive electricity generated from renewable sources

Capital costs (construction) are high and the production cost per kwWh is higher
than the cheap electricity currently produced by coal fired power stations.
Units are of small capacity (25 to 2 000kW) and it would take hundreds of
wind turbines to replace a single thermal unit (currently ranging between 200-
600MW).

Wind resources are erratic and can be used only when the winds are blowing
at certain speeds; no wind, no power!

While it is a clean source of energy, environmental impacts can include noise
and visual pollution.



