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EXECUTIVE SUMMARY

Rapid population growth and urbanisation over the past 150 years has been possible because of the world’s access to cheap, high-energy fuels such as coal, oil and gas. Dependence on these fuels has now set in; no sector is more dependent on liquid fossil fuels than the agricultural sector which provides one of man’s basic needs, food. The world is trapped into maintaining this level of access to affordable fuels if it is to prevent widespread hunger and a breakdown in the urban structure, as we know it.

The fossil fuel lifeline is facing serious threats in our modern world. Liquid fossil fuels like oil are depleting and it is expected that by 2050, the world will have access to the same amount of liquid oil as it produced in 1960. Access to these resources in this time will become limited and expensive. This will have serious repercussions to the agricultural sector that will be forced to increase its food prices. 

On the other hand, continued use of fossil fuels like coal will result in significant climate change events that are predicted to cause floods, droughts and other serious disasters. It is unlikely that South Africa will be allowed to continue to use coal in the way it has in the past when the true impacts of climate change become even more apparent.

The current energy regime has had its own problems in any case, it has not been a prefect solution to people’ energy needs. It is hard to argue that the poor have access to affordable energy, even in South Africa, despite the SA government’s success in mass electrification. Most poor homes can afford electricity for only part of the month, if at all, whereby they revert to using candles and paraffin. The health impacts of using low-grade coal in the home for cooking are well documented and can be seen in the clinics where one in every six homes has a person on chronic respiratory illness medication. Not only that, the statistics of energy spending in the household budget clearly show the direct links between poverty and energy; a poor home spends a disproportionate amount of its income on energy, (25%). This is money that could have been used for education or for starting a small business, an opportunity lost for the poor and an eternal poverty trap.

The current government programmes focus on trying to improve on the current status quo. Grants are given to poor homes to purchase a basic level of electricity supply; huge subsidies are given to Eskom to continue with a centralised electricity service; funds are invested in building new coal powered stations and recommissioning old ones; and research is conducted into expensive technologies like nuclear. All of this is done in an effort to retain a centralised energy production system, which continues to entrench poverty and destroy our ecological integrity. While some of these programmes are genuine attempts to assist with a complicated problem, they mostly make things worse, not better.

There are other ways to approach the problem of energy supply and demand. This paper does not recommend immediately throwing out all centralised energy production in favour of a total decentralised energy supply. It is likely that some form of centralised approach will always be needed in the future, especially for large-scale users. However, it argues that a decentralised approach is appropriate for the residential and small business sector and that this sector can largely supply its own needs if assisted to do so.  There is an immediate need to explore new ideas, creating enabling legislation and at the same time, look for existing opportunities now. A just transition to renewable energy should be made that takes account of the existing paradigm and explores ways of making the transformation. This paper details some of the idea proposed for a decentralised energy production system that enables each person/organisation to contribute towards the national energy production system. The basics of this are:

· Focus on small-scale renewable energy technologies that can be implemented at a local level by communities and small scale producers but can make a significant overall contribution towards the national energy supply

· Institute mandatory energy efficiency technologies into homes and businesses

· Use existing government programme to implement, such as the government housing processes 

· Allow small scale producers like homes to feed in their electricity production into the grid so that they can benefit from the extensive infrastructure that currently exists for “storage”

· Enhance the opportunities for local economic development and not corporate driven programmes

The benefits are extensive as follows:

· Self reliance in communities for energy production

· Protection for communities in rising costs of centralised energy like electricity

· Job creation, SMME development and technological advance in an economic sector that is guaranteed to be a growth sector

· Less dependence on oil imports thereby improving the balance of payments

· Less likelihood that South Africa will be hit with global environmental requirements for reducing carbon production as we will be achieving precisely that through these measures

· Improved local health of communities through improved local air quality

The programmes need not be too costly to government. There are many examples to show that such programmes are often less costly to implement, even without taking the environmental costs into consideration. Certainly a biogas digester in a rural environment is cheaper to install than any other type of water borne sewage system and has the benefit of providing energy as well!! There are many more examples of this, some documented in this paper.

Not least of the benefit to government is the fact that this sector is undeveloped at present and so there is great opportunity to make it a key economic growth sector. Due to its decentralised approach, it lends itself well to job creation and labour intensity. Through the Kyoto protocol, it can be possible to access funds for implementation that have previously not been available. 

If South Africa is clever, there are many opportunities available to it that can offset the development costs. But it will take a profound political will in order to make these changes.  Renewable energy does not have to remain a separate “orphan” in South Africa’s energy plan but a central and important role player in energy production. But this will not happen unless subsidies are diverted from current energy production patterns like coal powered energy supply, into the people friendly, poverty reducing, eco-friendly energy production patterns of renewable energy.

INTRODUCTION

The links between energy, population and production/consumption patterns

Energy has been a significant catalyst in population growth. Since the discovery and large-scale use of fossil fuel energy in the 1800s, the world’s population has increased from about 2 billion people to 6 billion and it is still rising.  Between 1850 and 1970, the number of people in the world tripled and the energy consumption increased 12 fold. By 2002, the numbers of people had increased 68% and fossil fuels consumption was up by 73%. It is important to make this linkage as it will help in our understanding that sustainable growth (or even survival) of an economy is impossible if there are limits to the energy supply. 

Why should this linkage between population growth, discovery of and use of fossil fuels, production patterns and economic growth be important and what does it mean for our modern world? Firstly, high calorific energy such as is found in fossil fuels, like coal, oil and gas and enables work to be done faster than was previously before the industrial revolution. This means that more people can be provided for in a fossil fuel driven economy than in a totally labour intensive economy. Consider agriculture prior to the use of fossil fuels. Farmers used horses and their families to plough fields and plant crops. Distribution mechanisms were slow as the motor vehicle was not yet invented and the movement of perishable goods was limited to short distances only. Nowadays the average farmer uses tractors to plough, phosphates to stimulate growth of the plants and chemical pesticides and herbicides to ensure maximum production and selection of his/her crop over other plants. Consumption patters are also growing and there is a huge market ready to take up the modern conveniences of the world, cars, and household items.  . The first think that happens when poor people become less poor is that they use more energy, directly and indirectly.  We have not peaked on our consumption patterns globally, there is still more growth expected. The question is, how much more consumption can the world absorb, faced with energy limitations and ecological limitations?

An estimate done in the US shows that Approximately 17% of the fossil fuels consumption is used for the production and consumption of food, 6% for crop and livestock production, 6% for processing and packaging and 5% for distribution and cooking
. 

Over 50% of the energy used in South Africa today is used for economic purposes, for industry, commerce and mining.  Production on any scale requires energy from some source and coal is the main source ( 73.8%) of the primary energy used in South Africa. Energy consumption patterns in SA are also much higher than in other developing countries. SA consumes over 50% of Africa’s electricity but we have only 5% of the world’s population. Demand for energy is increasing.

Poverty, Pollution and Energy

For the poor, access to energy is an important issue but the kind of energy that the poor use has a large impact on their lives. Great strides have been made in the Eskom electrification process, with the help of local authorities. However, poor homes often cannot afford the electricity tariff even though it is one of the lowest in the world. Despite the electricity grant, studies on energy usage by the poor indicate that they can only use electricity for lighting (often only for part of the month) and they use other sources of energy for heating and cooking, like biomass, coal and paraffin. 

The average poor home in SA uses 25% of its income on energy compared to a figure of 2% for more affluent homes. The opportunity loss for these poor homes from that expenditure is significant taking consideration of the extensive needs of the poor. In other words, if they could lower their proportion of spending on energy, they could afford other things like better education, better quality food etc. But even more important is the fact that many homes in South Africa and Africa in general are still dependent on biomass and coal for its energy supply. This is not restricted to the rural sector where coal and biomass is often the only energy source but in towns where coal is used for cooking and heating. This results in air pollution in poor urban townships that is often 250 times the WHO recommended levels of particulate matter in the air, with many homes burning the coal fires inside resulting in significant impacts on the health of the people in the home.

Add to this the fact that the world oil resources are dwindling and increases in fossil fuel prices are expected to continue, then we see another serous link between poverty and the current energy regime. The agricultural sector is almost totally dependent on liquid fossil fuels and therefore as the price rises, so does the cost of food. This is not helped by the fact that small scale farming has almost become a thing of the past, leaving people in urban poor townships extremely vulnerable to food scarcity.

The world is also facing another threat, which appears less immediate than the daily needs of the poor, but is likely to have devastating impacts in Africa and especially on poor and vulnerable communities. Global climate change is a reality facing the world and it is considered a threat big enough to be the subject of many international meetings and studies. Climate change is a term used to describe large changes in the worlds climatic systems that result in floods, hurricanes and other life threatening climatic disturbances. Although climate change is a natural phenomenon on earth, the rate at which it is happening over the past 50 years suggests that human activity is contributing in a major way to these events. Studies are now conclusive that the burning of materials with a high carbon content such as oil, coal and gas will result in the effect known as global warming, where the worlds temperature increases over time. Global warming is the reason for the climatic changes we are already seeing especially in Africa. South Africa will not be able to afford the massive adaptations that will be required to prevent climate change not the devastating effect from droughts, floods and sever climacteric events.


Reasons for changing our energy production paradigm

The evidence is overwhelming that we need to change the way we produce energy. To summarise: 1) we are using fossil fuel resources that will not last for ever and there is evidence that liquid fossil fuels will become limited within the very near future (20 years or less); 2) by switching away from liquid fossil fuels we can improve the SA balance of payments; 3) International concerns about global climate change will mean that SA will have to phase out its use of coal, a large contributor to the release of carbon, in the near future and it is best if we are prepared for this eventuality and 4) nuclear is expensive, to centralised, creates a huge waste problem and does not enjoy universal acceptance. 

On a more positive note, by taking this challenge and seeing it as an opportunity, SA can use it’s current resources over the next coming years to develop a vibrant and active renewable energy business sector that can supply not only SA but the rest of Africa and possibly even the world. Developing nations have all taken up the challenge, even the US, and are transforming outdated fossil fuel driven economies into clean, healthy, renewable energy driven economies.

Seeking solutions

There are many ways to invest in and improve our energy regimes and the following principles and ideas broadly cover a different way of thinking about energy. 

Energy efficiency:

Although industry is a heavy user of energy is South Africa, homes also use a lot of energy. It is estimated that as much as 75% of the energy used in homes could be saved through improved building insulation, better cooking and heating appliances and fuels and energy efficient lighting, As an economy grows and more wealth is created people buy bigger homes and more appliances and the resulting energy use increases substantially. Couple this with the westernised trend for suburbia and the increased use of fossil fuel driven motor vehicles and we are looking at a development paradigm that is not sustainable into the future.

To be more energy efficient we need to be more clever. Better planning, where densities are higher are promoted over urban sprawl can reduce infrastructure costs in all areas, not just energy.

The benefits of energy efficiency in the home are but to summarise:

· Space heating energy consumption can be reduced by 60-70% with ceiling insulation 

· Water heating accounts for40% of all domestic energy use

· Insulting a geyser could save 12% of the geyser consumption at the cost of about R100 for the insulation

· CFLs can reduce the electricity bill for low-income hones that mainly use electricity for lighting by approximately 10% and for commercial buildings by up to 40%

· Taking a double door refrigerator, a 10% increase in cost can save 30% in energy with a three year pay back period

· Improved biomass stoves can increase efficiencies by 25-30% . LPG has efficiency savings through being a more direct source of heat without the losses that electricity suffers in transmission and generation; moving households to more commercial energy fuels would improve efficiency significantly

Another issue related to efficiency is what is termed “energy mix” or using the right energy for the right purpose. Electricity generation and transmission is extremely wasteful of energy as much of it is lost through resistance in transmission and through heat loss in various processes and transmission. As little as 35% of the coals energy is converted to electricity in our power generating stations, the rest is lost as waste heat. Although the efficiency of LPG is 55% and electricity at its end use is 65%, the overall LPG fuel cycle is generally more energy efficient. Additionally total greenhouse gases from LPG are about half that of electricity in South Africa, so fuel switching could reduce emissions. Unfortunately, electricity has become sought after as the ultimate energy source and indeed it drives much of our economy today. But we should be thinking more about diversifying our energy sources as this could lead to far great efficiency.

Efficiency has its downfalls though, as studies have shown that when people spend less on energy they tend to use more as they have more available income to do so. Additionally, wealth creation itself increases substantially the need for energy. This needs to be taken into consideration in any energy strategy if the overall objective is to use less energy and not just provide more energy.

Renewable energy

There are thousands of different alternate technologies in use today that use renewable energy. Mostly renewable energy is based on the fact that the sun is a great provider of energy and is the source of most of the world’s energy as even fossil fuels derive originally from the sun through plant growth. There is enough sunlight in the world to provide us with more than all the energy we need, the trick is harnessing this energy into a useful energy source.

Nuclear energy is not a source of renewable energy due to the fact that uranium and plutonium, which are essential for the processes, are finite resources and there is doubt about its availability beyond 50 years, much the same as oil. Furthermore, nuclear energy generates significant masses of highly toxic wastes that require management for thousands of years, unlike the renewable energy technologies described in this document which generate very little waste, most of which can be recycled and reused.

Conclusions based on renewable energy and energy efficiency are that if South Africa were to take these technologies in any way seriously through investments at a local level, that we would at the very least avoid having to build a new power station which Eskom is quoted as saying the country will need within five years. At the very best we could stimulate a new economic growth sector that has a definite growth future without limits. We are always going to need energy and we will need even more energy as we grow.

Imagine if SA ploughed the same amount of money into developing solar systems for homes and communities and biogas digesters as they have done in building large coal plants or even doing feasibility studies on nuclear energy. Taking the R50billion spent on nuclear research in recent times in South Africa, there would be enough funds to pay for the installation of solar water heaters, ceiling insulation and energy efficient lighting for about 10 million RDP homes at an economy of scale
. Assuming that a new power station is proposed to cover the increased energy needs of low-income homes as they become more affluent, then it could be argued that programmes like this might preclude the need to build a new power station at all.

 Self-reliance and decentralisation

As long as electricity and other forms of centralised energy production continue to have hidden subsidies, it will be cheaper for local government to remain with electrification programmes at the exclusion of all other possibilities. Policy measures that currently exist do not add much towards changing the current paradigm; the renewable energy target set by DME is too low to mean big changes to the sector. We have to completely change the way we view energy and the way we provide energy.

For the poor, the current regime is merely a poverty trap. They will continue to use coal for all other energy proposes except lighting as long as the costs of centralised electricity production remain so high. To really address energy poverty, we have to address people needs; future needs and current demands. We have to address their ability to sustain themselves while having a basic energy quota that provides a level of comfort and security. We have to consider how this can be done to create self-reliance, rather than a continuing reliance on government and private sector provision.

But if we are to design a new energy system that encompasses the needs of residential areas and small businesses, then it should be able to perform all functions that may be required by the home/business and be expandable into growing needs and activities for future needs.  We cannot continue to sanction the gross inadequacies of the energy provision for the poor, which keeps them in am isolated, survivalist poverty trap from which they have no hope of emerging.

,

The current government energy design is based on a centralised system, where the main source of energy provided is electricity through a parastatal, Eskom and some small energy producers. A small number of homes around the country have access to piped gas, mainly those living in highly densified urban areas. Through a successful programme initiated by Eskom, homes are starting to use LPG for space heating and cooking, and even for gas geysers. This impact has been mostly felt in the upper income group of the population.

The current energy design has not taken much consideration of the poor. Most of the government’s precious development resources are being ploughed into the mass electrification process through Eskom, which has been successful in terms of the number of homes connected. As noted previously, many homes cannot afford the tariffs to cover even their most basic needs. This issue is becoming more obvious through planned electricity cut-offs for non-payment and the associated demonstrations that the affected communities hold to protest what they consider unfair action. Even the poverty grant with a free basic minimum electricity supply is not enough to alleviate the problems of most of the poor homes. For non grid electrification energy sources, the private and informal sector have stepped into the gap provided by supplying energy sources that are more affordable to poor homes. These include mainly coal and paraffin with wood burning found in the rural areas and there is a small amount of gas usage in poorer areas.

Clearly, the government programme has its faults and it begs the question as to how it could be done better. This paper develops ideas for a more comprehensive energy programme for homes and communities that looks to address these myriads of questions and find simple, affordable solutions. It is important to note that in order to make an alternative energy programme successful, it is necessary to get support of policy makers, decision makers, funders and communities. The current paradigm does not easily allow any changes to be made and is designed to keep energy centralised and expensive. 

These ideas are not novel and are well understood and used all over the world. Germany produces 20% of its electricity requirements in this way
. The beauty of the system is that it is cheaper than building a new power station!!!

Decentralised energy production

A decentralised energy production system coupled with access to the national grid is the most promising solution to the current energy problems. 

This means that local people, wherever they, are, rural or urban, generate as much of their own energy needs as possible.

If you look at the needs of an average home, it has different energy needs for different activities. Electricity is an important source of energy for lighting, electronic equipment and for many household appliances. However, it is more appropriate to use gas for space heating, cooking and heating water. Solar is an excellent source of energy for heating water, especially in the climatic considerations that prevail in South Africa. 

Centralised energy production has become so much a part of our lives that we find it hard to imagine using any other way in which energy can be provided. We can’t even argue that it is more simple, think of the huge power stations that need to be built and the massive infrastructure associated with decentralised electricity production!!! So much energy can be produced by the home and far more affordably than centralised energy production if you remove the massive subsidies given to make mass electrification a reality. This does not mean that we have to sacrifice quality energy, renewable energy produced in a decentralised way can be just as good as centralised energy production it all depends on who you distribute it.

Examples of effective and efficient decentralised energy production that can be used as an alternative in homes are as follows

· Biogas digesters where local people use their own sanitation effluent coupled with organic matter to generate methane gas that is used by the same people for cooking and heating

· Wind turbines, located along the South Eastern coast line of SA has a massive energy production potential and again if used locally saves on transmission costs

· Small scale local production of electricity through independently and privately owned small generators run on various waste products like wood chips, biogas and bagasse should be further promoted to ensure a close loop process

· Small to medium scale electricity production through solar photovoltaic can provide sufficient energy for at least electronic needs of homes

· Solar water heaters are a great example of very small scale energy production and harnessing, proving a very important but high energy need of a home (heating water and space heating)

· Solar cookers can provide a cooking energy source that is suitable in many parts of SA due to the high sun regime coverage. 

· Small scale hydro power

Reliability issues

In the past, the renewable energy sector has been fraught with technologies that were inappropriate, inefficient and difficult to use. However, massive strides have been made in renewable energy technologies and manufacturers have learned from their mistakes. Modern technologies are reliable and efficient and generally easy to use. 

The electrification process and the accompanying massive existing infrastructure can be used to improve on the reliability of decentralised approaches. One of the biggest criticisms of home energy production systems is that the energy is often not available when the homeowner needs it and they are forced to store the energy in bulky and expensive battery arrays. But this problem is easy to overcome. At least 60% of the urban homes have access to grid electricity. This entire infrastructure is as good at taking in electricity as it is at putting it out. It is an obvious “storage” system as even if homes don’t generally use electricity during the day, business do and vice versa.

In other words, urban and semi rural homes and manufacturing facilities/businesses that are attached to the grid can use alternative energy production system on their roofs, for sanitation systems, from waste, from biomass and convert it to electricity and feed this electricity back into the same grid. Assuming that they get a good price for the electricity production, they can buy back electricity when they need it.

These ideas do not, however, preclude rural communities that have no access to the grid. Mini grids can be created that is a mini centralised system for a small community. If the array of source of renewable energy are varied enough, the community can be guaranteed energy all of the time. For instance, wind, biomass, solar and small-scale hydro. There are examples of such programmes in South Africa that have been successful 
 but also others like the solar home system which enjoyed limited support from communities due to its limited capabilities. It is important to be sure when you develop a system that it will be ale to grow with the needs of its users and not to assume that poverty will accept anything that is far inferior and limiting. 

Challenges and barriers facing decentralised energy production

1 Government resources are focused on the Eskom electrification process. In effect, Eskom has secured huge subsides for its programme at the expense of other programmes as described above. This is being further entrenched through the energy poverty grant supplied to homes to cover a basic minimum electricity charge per month. While it is important to help the poor in any way possible, it can be argued that the funds could be better allocated. For instance, if this grant were administered to provide these homes with electricity production system and they were allowed to feed this into the grid and receive money for it, the benefit the homes would receive would be accumulatively far greater than what they are currently receiving. 

2 The economies of scale do not yet exist in South Africa. There are very 

few solar water heating manufacturers and no wind turbine 

manufacturers. Solar cookers are mostly imported as are PV panels. 

Without an intensive investment by government into this sector, 

through its science and technology programmes and indeed its poverty 

programmes, the numbers will always be too low to make this a 

competitive energy source in the market place. SA needs to invest in 

Manufacturing and in setting more SMMEs that provide services for 

these sectors, like installation, maintenance and repairs. This will result 

in a reduction of costs to the end user.

3 Financial mechanisms – it is important to begin looking at how practically programmes can be implemented. One of the greatest barriers is finding financial mechanisms to assist with implementation. Even the DBSA has had limited involvement with renewable energy programmes, listing them as risky and rather using its government funds to invest in more electrification. Despite successes with programmes overseas and a multitude of excellent pilot programmes in South Africa that demonstrate community support and increased benefits, no sector is prepared to take, what is in effect, a low risk

Opportunities

The government is running extensive programmes aimed at the poor in many sectors of development. If the link between poverty and energy were fully realised, greater opportunity could be made of these programmes and the following is a brief summary of some of those programmes that could be enhanced with a more comprehensive approach.

1
Government housing programme

Millions of homes have been and will be built over the next few years through the government housing programmes. Residences account for a significant portion of energy use and it therefore makes sense to target this sector for programmes to increase energy efficiency, improve the energy mix usage in the home as well as enable these homes to make as much of their own energy needs as possible. It is also possible to introduce no cost benefits to the home such as orientation, which improves the thermal performance of the homes. Unfortunately this great opportunity is not being utilised to its full potential and homes are being built without insulation in the ceilings, taking no benefit from the north sun which is abundant in South Africa and encouraging urban sprawl through the single story house on a single plot.

If various programmes were to come together in an integrated way, this approach could be changed. Mandatory ceilings installation in RDP homes have already been introduced into the Western Cape Housing programme, but this requirement does not exist in other provinces. Poverty alleviation programmes take little cognisance of how energy is a poverty deepener but can also provide a great opportunity for job creation and economic growth.

As in the German programme the roof space alone on the homes could be utilised to produce electricity and the sanitation systems could be redesigned to be biogas digesters, where the energy from the wastewater can be harnessed to be used in the home. A case study described at the end of this paper describes how such ideas have been introduced into one programme, called the EcoCity programme, in Ivory Park, Johannesburg. It enjoys full community support and is impacting slowly on the way government thinks about development.

2
Youth Programme and the Expanded Public Works Programme

If youth were encouraged to be trained through construction SETA (CETA) accredited and funded training programmes and through expanded public works programmes that fed into the government-housing programme, this could add great value to the housing programme. It is the youth that we need to change in terms of changing the mind set that resist change to new and far more effective, efficient and ecologically susintable practices. The EcoCity programme in Ivory Park is currently training 100 youth through the Umsobomvu Youth Fund ( UYF) in eco-building through the government-housing programme. Even the services are being done through People’s Housing Processes and this means that greater value can be added to the quality of the homes. This programme is a partnership between CETA, UYF, the Provincial Department of Housing and the EcoCity Trust. This programme could be extended to other areas and additional programmes could support other aspects, like the eco additions on homes. This could be the catalyst for an SMME development process for renewable energy. 

3
Biogas digesters

The EcoCity programme in Ivory Park has installed a biogas digester to provide a flush water borne sanitation system for the homes that will generate enough methane from sewage alone to cook for 30 people in summer; add in kitchen waste and you can increase this to 56 people. Investigations in the Mogale City Municipality into introducing such a system into a small rural township of 260 people shows that could be as much as R 1 million saving in infrastructure costs over traditional rural water burned sanitation system. 

There are millions of biogas digester in Bangladesh, Pakistan and China. to septic tanks. It is not untried and untested technology, just foreign to South Africa.

4
CDM projects

Through the Kyoto Protocol, South Africa can benefit from carbon trading with developed countries that need to reduce their production of carbon. A Kyoto tool, called the Clean Development Mechanism ( CDM) is available to enable funding to be accessed for programmes that reduce carbon production.

However, the CDM projects have been notoriously difficult to implement, not least because of the long wait to ratify the protocol. Without the protocol being ratified the price paid per tonne of carbon has been too low to make it affordable to implement the programmes. However, organisations like South South North have been developing projects that can benefit from the CDM. One such project, located in Kuyasa in Cape Town is a partnership project with the City of Cape Town. It intends to install solar water heating, ceiling insulation and compact fluorescent light bulbs ( CFL’s), also known as energy efficient light bulbs. It will operate in 2300 houses in Kyalitscha and it will cost approximately R 5000 per house in capital costs (including most of the installation). Each house will save, over one year, a total of 2700Kg (2.7tonnes) CO2 /hh/Yr. Now that the Kyoto protocol has been ratified (through Russia joining) it is expected the world price for carbon will increase. 

For these figures to have any meaning we need to refer to South Africa figures for carbon dioxide production. In 2000, the per capita production of carbon dioxide was 7443.6Kg. This means that each house in the Kuyasa project is theoretically saving almost one third of the amount of carbon produced per capita in South Africa, based on 2000 figures. Bear in mind that these are projected usage (termed “suppressed usage”), as people in these homes are not currently generating as much as 7443.6Kg per year, as they are poor and do not have access to energy. But when their needs increase, as their wealth increases, they will become significant carbon generators and this projected amount if the amount that will be saved over time.

Of course, the amount is not significant per home and even when we consider its impact with 2300 houses it is still small nationally. But if every house under the government-housing programme could achieve this, we could be looking at a significant reduction in carbon production for now and into the future.

The barriers to these projects though is the financing of the projects. Currently, South Africa can get between Euros 5- 8 per tonne of carbon, which means that only about 15% of total project costs can be offset. If the price paid for carbon increases to euros 33 per tonne, the entire project will be self financing.  Unfortunately it is difficult o predict where the price of carbon paid per tonne is going.

This programme is interesting though as it has tried to achieve some of the outcomes suggested here. Poverty alleviation grants from the Department of Environmental Affairs and Tourism will be used to provide labour for the programme and the provincial dept of housing, seeing the value in the programme, are supporting the research side of the work. But this has been extremely time consuming and more traditional forms of finance should be available for innovative programmes like this without the developer having to jump trough hoops. 

5
Integrated sustainable Local Economic Development

Job creation, livelihoods and SMME development form an important part of an integrated strategy to alleviate poverty. Providing comfortable homes is one thing, providing people with a way to make a living can add significantly to the quality of life in a far more self reliant way. This paper has described how an alternate energy strategy could spur rapid economic growth in the energy sector, particularly focusing on the poor. But this is not limited to household energy; it can stretch across all aspects of energy.

The following case study describes one example of where such integration has taken place and how it has impacted on the community. The programme is a partnership between the City of Johannesburg and the EcoCity Trust and it has received support from many varied sources. Again, poverty alleviation grants have played a significant role, as had national lottery funds. Foreign funding has supported local economic development currently the British government is supporting the mainstreaming if the ideas into other local municipalities. 

The Umsobomvu Youth fund has been a significant partner in the programme, and is looking at ways to take the concept out into other areas in South Africa. The programme adds value to government programmes, encouraging self-reliance and searching for sustainability at all levels, not just economic or ecological. 


CONCLUSIONS

Sustainable energy for development is not an idealistic striving for the unattainable. There are many examples in the world where countries are well on their way to achieving this objective. This objective cannot be an elective, it is imperative, without the changes described in this paper taking place, the world and South Africa are heading for some serious difficulties.

Policy imperatives can lie at many levels of government. Sustainable Energy Development is a cross cutting theme, that impacts on housing, transport, SMMEs, poverty and environmental quality to name but a few. 

The Portfolio Committee for M& E can make some important policy changes that would impact positively on the work that NGOs are doing in the renewable energy and energy efficiency sector. They are as follows:

· Develop enabling policy and legislation that will lead to a decentralised approach to energy production

· Create legislation that explicitly allows even very small scale users to feed-in to the national grid with sufficient financial gain for the producer be able to buy back the same amount of power at a later stage

· Develop national programmes that enable small scale renewable energy producers to access government subsides to support their initiatives

· Write national legislation that means that homes will be built with concern to orientation and passive thermal designs, ceilings with insulation and energy efficient lighting

· Create programmes that assist homebuilders to reduce their energy inefficiencies substantially, such as subsidies for ceilings and insulation, geyser jackets and energy efficient lightning

· Increase the M&E departmental budget for research into renewable energy technologies in homes

· Create programmes that support SMME development in the renewable energy sector

Modern industrial workers now produce in a week what took their 18th century counterpartsd four years


In the US only about 12 hours of work per week  were needed in 2000 to produce as much as 40 hours did in 1950


In the semiconducator industry, production efficincies helped drive the cost per megabit one computing power from roughly $20 000 in 1970 to about 2 cents in 2001


























CLIMATE CHANGE - A BIGGER THREAT THAN TERRORISM�


Sir David King FRS, Hon FRSSAf (Foreign) Chief Scientist to the British government has repeated his controversial remarks that climate change poses a bigger threat than terrorism.  Sir David King's comments come despite recent ministerial pressure from Downing Street.  He courted controversy when he made remarks in an article for the American journal Science.  In the piece, Sir David criticised the US government for failing to take global warming more seriously.  "In my view, climate change is the most severe problem we are facing today, more serious even than the threat of terrorism," he wrote.  The British government feared his comments could undermine relations with the US on terror and a Downing Street official wrote to Sir David asking him to tone down his remarks.  But he has told an environmental audit committee that he stands by his comments.  "Terrorism is a very serious threat," he said. "But climate change could bring disaster to the world.  "Indeed it may take a disaster for the international community to treat climate change seriously enough."  Sir David believes that if carbon emissions are cut radically enough, serious damage could be avoided.  "There could be floods every few years, causing tens of billions of pounds worth of damage in the south of England," he added. �











EcoCity SMME development





The EcoCity programme in Ivory Park has resulted in the development of 15 eco-cooperatives that have created livelihoods for over 150 people. The community choice of co-operatives was due to its democratic structure that allows for workers to have more say in the running of the business. The co-operative range from bicycles to eco-building and from waste recycling to ecovillages with new cooperative in eco-banking. 





The programme is working at the level of the community, raising awareness so that community members will assess 


the way in which they live and strive to find ways that will improve their lives. 400 bicycles have been refurbished in 


the Shova Lula co-operative and sold within the community. An EcoVillage has been built that demonstrates how to 


use planning to integrate the various facets of person’s life, work, social and food growing and eco-building 


demonstrates thermal efficiency and eco performance. Rain water harvesting and water conservation 


feature highly in the EcoVillage as does renewable energy and energy efficiency. A biogas digester has been 


constructed to form the water borne sanitation system and it will provide energy to cook for 30 people from the 


sewerage alone or 53 people if kitchen waste is added ( figures for summer methane production) .





The design of the EcoVillage allows for the beneficiaries to have space to grow vegetables and fruit trees, using a 


servitude for maximum benefit. They also have access to the eco community centre and eco offices in the business 


phase of the EcoVillage. Additionally the site ahs been used for training 100 youth through a Umsobomvu Youth 


programme that enables the youth to contribute positivly towards the PHP programme that is being implemented at 


the site. 





The programme ahs proven a number of things. Firstly, all you need to do is to provide the space where a small 


business can develop and it will be occupied immediatily. This means that we need to make more effort in providing 


such facilities where we want to encourage SMME development. Secondly, it shows that there is an interest in local 


communities in small-scale eco-businesses and their products. The demand for bicycles is difficult to keep up with. 


Thirdly, it shows that poor communities that have a choice are willing to take a risk and pilot renewable energy 


technologies as long as they see a perceived benefit. 





The work at the Ivory Park project has been a catalyst for other programmes that are using some of the suggestions 


mentioned in the document. There are plans to train a further 800 youth in eco-technologies through partnerships 


Between CETA, UYF and various provincial and local governments. The programmes will seek to integrate aspects 


of  the development process, finance, SMME development, ecovillages and renewable energies.














� The EcoCity Trust is a non-profit organisation that promotes integrated susintable local economic development. It concentrates its work in areas of poverty and seeks to find alternative and practical solutions to current development paradigms that are affordable, efficient and ecologically friendly. 


Contact Annie Sugrue on 27-11-4076726 for futher information or go to www.ecocity.org.za 


� Taken from the WorldWatch Institute, State of the World report, as are the charts following this paragraph


� Based on the studies done into the Kuyasa sustainable development housing project –A project of SouthSouth North, interpretation of results is EcoCity’s


� Germany has managed to produce 20% of its domestic energy needs through renewable energy using a very clever system. Each electricity user was required to pay euros12 per year


( approximately R 100). These funds were used to subsidise almost the entire small-scale renewable energy production using wood, biogas, solar photovoltaics and other technologies. In return most of participants now produce enough energy to cover their own energy needs. It worked through providing a five-year subsidy process that covered the costs of the technology. Each technology was assessed for its ability to provide energy and the capital and was subsidised accordingly. There were obviously geographic differences, in wind and sun regimes to note a few and these were considered. Each year the subsidy amount decreased so that new users paid more unless the industry reduced its prices each year. This provided an incentive for competitive technology development. Homes that are producing their own electricity and feeding it into the grid at an agreed price are now protected against electricity costs increases, An average German home that forms part of the 100 000 solar roof homes programme produces enough energy from solar power on its roof to cover its full energy costs per month. The beauty is that it cost government nothing, the electricity users paid for it all. Implementing such a system in South Africa for users over a certain electricity demand level could provide an equitable method of implementing this programme in this country. To make it work a feed-in-tariff law is essential so this is an important policy recommendation.





� The Lucingweni rural village in the Eastern Cape was without lights until recently. It formed part of an expansion programme of the  Hluleka renewable energy programme in the Eastern Cape, implemented by Shell Solar in partnership with DME. The system the community lives with is a hybrid solar and wind power station. It provides the standard 220V supply which makes it less restrictive than the better know solar home system. It also has storage capacity of 1.8Mwh which means that even when there is not sufficient wind and solar, the community have energy. Surplus capacity is used for economic purposes.  
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