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Introduction


Aachen (Germany)  -  to many people better known as “Aix la Chapelle”  -   is a city of 250.000 inhabitants. As a famous health resort and spa, Aachen  can look back to a history of more than 1200 years.  Among the characteristic features of our city are the mediaeval centre with the Town Hall and Charlemagne’s cathedral, the Rhineland-Westphalia Technical University (RWTH) with around 30.000 students, quite a number of innovative technology companies, the international “Charle​magne’s Prize for European Unity”, the hottest natural springs North of the Alps and a lovely landscape of soft hills at the Northern part of the Eifel mountains.

In the context of these natural resources, and also due the innovative atmosphere inspired by the Technical University, there is a long tradition of environmental technologies and pollution control in Aachen. Consequently, Aachen joined the International Climate Alliance of European Cities in 1992. In the same year, Aachen was elected “Ecological City of the Future”, a project running from 1992 to 2002,  monitored and supported by the State of North-Rhine-Westphalia. 

In this progressive and innovative environment,  a number of projects and activities helped to gain experiences on the long road to sustainable energy supply and urban development. 

Figure 1: Fields of Action and Projects “Ecological City of the Future” (1992 – 2002)

Land Utilisation / Nature / Landscape

Natural Forestry

Orchard Register - Preservation and protection of old cultural biotopes

Spring Conservation Programme - Protection of sensitive habitats

Urban- compatible traffic

Support for Cyclists - Cycle friendly City

Euregio Railway - through the region by rail

City Logistics - Reduction of inner-city freight and commercial traffic

Car-Sharing - mobile without your own car


Building / Living / Living environment / Trade

An Ecological Change in the School - Playgrounds "The Klaus-Hemmerle-School" 

Old and Young Living Together under One Roof - a forward-looking residential project

"Grüner Weg" - An industrial estate regains its appeal

Energy / Climate / Air / Noise

The Aachen Model - Support for environment-friendly electricity from sun and wind

Wind Park Aachen - Use of renewable energy

Solar - Housing - Project 

Support for energy efficient renovation of existing private homes (action 25 +)

Transparent Heat Insulation and Concrete Tempering - Innovative and energy-saving techniques

Saving energy and reducing waste in schools and day nurseries

Waste / Water / Sewage

Voluntary waste consultants - Advice from your fellow-citizen

Beaks in Aachen - The "Johannis-Beak" is back in town

Innovative Sewage Technology - Purifying with enzymes and ultrasound

Environmental Education / Environmental Information

Support Programme for Community Initiatives - Working together for a town worth living in and loving

Aachen Kid´s Environmental Box - Ideas for environmental education

Forest Education - "So much going on in the forest, I must be seeing things"

Among all these activities, the best known Project is the Aachen model for support of renewable energies, especially photovoltaics.

Political background


The fiasco of world energy supply is obvious: in less than 100 years, more than two thirds of today’s energy system will have collapsed.  Resulting mainly from unlimited energy consumption, increasing carbon dioxide levels may lead to catastrophic consequences for the global ecological system.  It is primarily up to the industrial states to induce a change in energy consumption, since these states are still responsible for more than three quarters of global carbon dioxide emissions. 

Figure 2:  comparison of per capita energy consumption in kg oil (1997)
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Seen against the background of global risks and threats, just a reduction of fossil energy consumption is insufficient. The goals of CO2 -reduction set by scientists cannot be reached without a vehement strategy to introduce renewable energies, such as solar, wind, and biomass. This strategy must also include an offensive to reduce costs for renewables. At the same time, an enormous effort to increase energy efficiency must be part of a successful policy of climate protection.

In Germany, as in most industrial states, the electricity market is dominated by large conventional power plants rendering low cost and rather stable power supply. In addition, large transnational electricity grids characterize the situation, guaranteeing continuous  electricity supply even to the smallest village in the mountains. 

Figure 3:  Central thesis: During the next few years, the basic political foundations must be laid to stimulate an attractive investment climate both for energy saving technologies and renewable energies and to create the sense of a new era.

3.  The Aachen model


3.1 Potentials of renewable energies: Solar, wind, biomass

Since the beginning of the nineties, the technical and economical potentials of electricity production by PV, wind and biomass have been analysed extensively in Aachen. The results were quite promising and did in no way agree with the pessimistic predictions of the Aachen, as well as national, energy companies.

· Even in an industrial city like Aachen, far more than half of the electricity supply could be based on local renewable sources (technical potential). Wind energy could contribute 10 – 15%, biomass up to 5%, but the lion’s share could be solar electricity with more than 50%. On first sight, this seem amazing, since neither Aachen nor Germany are known for especially intensive solar radiation.


· Under conditions of mass production, as in information technology or automobile industry, the technical potentials could develop into economic potentials within a reasonable amount of time.


The results of the potential analysis largely increased the faith of Aachen politicians in a solar future. Based on NGO initiatives, mainly from the local Solarenergie​förderverein (Solar energy club), the concept of the Aachen model was developed. It was the task of the Aachen city administration to organize a politically feasible process to implement these ideas. 

The concept: cost effective tariffs for renewable electricity
Up to the nineties, classical strategies to support renewable energies in Germany focused on research activities and investment subsidies given by the state. But there are some characteristic problems with investment subsidies:  first of all, limited public resources often result in a stop-and-go-policy. Second, due to subsidy rates as high as 80% of investment costs, many suboptimal projects were started, which had to be abandoned after a short while. 

To overcome the weaknesses of this concept, after 4 years of discussion, on March 22, 1995,  the Aachen city council implemented a completely new support mechanism for solar and wind energy, disregarding strong resistance from the energy companies. 
According to the Aachen model, fixed and cost covering prices were granted for renewable electricity fed into the public grid. The tariffs were calculated according to the real production costs and were guaranteed for a fixed time (20 years for PV). For photovoltaic electricity, in 1995 the tariff was fixed at about 5 Rand / kWh (rate of exchange: 1 Euro = 9,68 Rand, November 2003), irrespective of the fact that conventional electricity was cheaper by more than one order of magnitude at that time.  

It became the task of the Aachen utilities to carry out and organize the Aachen model which was in effect from 1995 to 2000.  During this time, production costs for solar electricity, and feed-in tariffs, went down by ca. 20%.  In 2000, a national regulation (“Renewable Energy Act”) became effective, which works according to the Aachen model principles. 

3.2 Costs and financing
Financing of the Aachen model was realised by a small increase of kWh-prices for all consumers (private and industrial).  Thus, according to the “polluter pays principle”, the contribution a consumer had to make was related to his energy demand.  
The Aachen model proved that even a socially acceptable 1%-increase in consumer prices could create interesting and effective financing possibilities for renewable energies.


3.3  Results 
Introduction of the Aachen model resulted in an exponential increase of investments in solar energy. During the 1995-2000 period, more than 200 PV projects were realised in Aachen, inducing an investment of around 74 million Rand. Installed PV power increased by a factor of 35. These dynamics were generally acknowledged as a model throughout Germany. 

Figure 4: Development of number of PV-plants and installed PV-power in Aachen
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Figure 5: Development of installed PV-power in watt peak per person

Until 2000, around 50 cities in Germany adopted the Aachen model. In 2000, the concept was implemented nationally. Since then, the Renewable Energy Act induced a dramatic development of photovoltaics and wind energy in Germany. Today, Germany is world champion in installed  PV and wind power.

On the other hand, you can notice a continuous and significant cost reduction for renewable energy technologies. Right now in Germany the costs for one kWh produced by wind-turbines went down to about 0,7 - 0,8 Rand. Compared to wind energy, PV-power still remains on a quite high level - about 6 to 7 Rand for each kWh. Nevertheless: thanks to expected cost-reductions during the next 10 years, the global future-perspectives for PV must be called enormous.

Figure 6: Development of number and installed power of wind turbines in Germany
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Figure 7: Development of renewable electricity production in Germany
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Although the contribution of PV to CO2 reduction still seems to be insignificant, the impact of the Aachen model on energy strategy and political thinking has been enormous – a classical example for “global thinking – local acting”.

Figure 8: Main advantages of the Aachen model

The model …


· gives the producer of renewable electricity fair economic conditions, investment into renewables is not constrained to idealists any more.


· supports the owner’s interest to keep his installation running for a long time, producing as much electricity as possible.


· uses market mechanisms, stimulating industrial competition and cost reductions by regularly fitting feed-in tariffs to production costs.


· creates a reliable framework for industry and installing companies.  


·  creates new jobs in an innovative economic sector.


· applies the “polluter pays principle”.


· takes into account external costs and effects of energy consumption by an increase in consumer prices.

Summary


Climate protection is not a mere technical, but mainly a social challenge. Including different kinds of social groups into the development of the Aachen model proved crucial for the success of the project. 
The high acceptance of renewable energies in our society and the willingness to pay a small additional fee for climate protection were important factors of success.
Local climate protection projects may render decisive impacts for national legislation. 
The environmental decisions of the Aachen city council were not only guided by responsibility for global climate protection, but were also consequent with respect to macro economics and industry policy.  

Suggestions for climate protection strategies in South Africa

Considering the huge differences between South Africa and Germany, suggestions are difficult do make. On the one hand,  we have a highly developed country, with little natural resources, on the other hand, there is a country in rapid development, blessed with natural resources, but to a large extent still struggling with fighting poverty. So, only very preliminary suggestions can be made.

Figure 9:  Suggestions for climate protection in South Africa

· A successful strategy to support renewable energies requires a detailed analysis of technical and economic potentials.


· The decision-making process on questions of climate protection and energy supply should include all relevant social groups.


· Financing of energy and climate protection projects should take into account the “polluter pays principle” as well as social necessities.


· From the experiences in Germany, an environmental tax on electricity should be taken into consideration. Small consumers should be exempted from this tax.


· Since the replacement of the traditional energy supply based on fossil fuels seems to be possible and necessary before the end of this century, the question of renewable energies should be given appropriate attention.
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