Dr. Annegret Schwarz

IGS Mainz



Germany



2006


KESCH 

Energy Reduction at School

Sustainable Development in Practice


Introduction

The poles are melting, water levels are rising, natural hazards are increasing. These are the main issues in mass media and there is a mostly homogenous attitude of science that most of them are manmade. This leads to the question of how we as geography teachers can have an influence on the younger generations and their behaviour so that climate change is mitigated, because sustainable development must become a central part in our life.

In the following presentation I intend to give you an overview of the program KESCH, a cooperative initiative of our school and the city of Mainz. This project has contributed to a behavioural change of the participants involved. By the additional support of educational projects, the idea of KESCH may influence the teenagers’ way of life today and hopefully in the future.
IGS Mainz

IGS Mainz (Integrierte Gesamtschule Mainz) is an independent, public comprehensive school of the city of Mainz which serves students from grades 5 to 13 with six classes in each grade. In Grade 5 all pupils are assigned a class which they will remain in through 10th grade. Only major subjects, i.e. German, English and Maths are streamed. Otherwise the class receives instruction as a group. As the students progress, they can choose additional subjects such as a second foreign language or an emphasis on natural sciences. Our comprehensive school is also composed of an upper grammar school for the grades 11 through 13, where pupils are prepared for the final graduation exams called “Abitur”. 
It imparts a more sophisticated general education and features a course system instead of conventional classes. Thus, the school combines all forms of secondary schooling: We offer secondary general school, intermediate school-leaver’s certificates as well as the final “Abitur”, a certificate of general higher education for entrance at university.


During the course of schooling the children, parents and teachers work together and they decide, which form of education and school-leaver’s certificate is best suited to the individual pupil based on his or her interests, preferences and capabilities. 


A belief in the essential value of diversity is a keystone of our school profile, and we consequently attract and serve a varied student population in regard to abilities and nationalities. Although the majority of pupils are of German nationality, the IGS currently hosts 162 students of foreign nationalities, which is about 11.3 % of the school community. The overall comprehensive school population amounts to 1,432 students at the moment. Approximately 120 teachers regularly work together in teams at this so-called team school, deciding on additional activities and projects for the students. One of the essential projects at school is the program KESCH which I am in charge of.
The city of Mainz

Mainz is located on the left bank of the river Rhine. Its population is approximately 200, 000.  The city is the capital of the federal state of Rhineland-Palatinate of Germany. Mainz is easily reached from Frankfurt international Airport in about 20 minutes by train.

As regards the topic KESCH one essential issue has to be mentioned: Mainz is a member of the Climate Alliance of European Cities with all in all 405 members.  The purpose is to promote environmental protection in various ways. 


Among the objectives are:

· The reduction of the CO2 emissions attributable to the communities, with the aim of halving them by the year 2010
· Extensive reduction of the emissions in municipalities of all gases that contribute to the global warming

· Informing the public about the stated objectives and targeted promotion of energy saving measures in the private sector.
Over the last decade, the membership has led to the development of an interdependent and very complex package of measures that is being implemented step by step. 
Among the measures are:

· energy efficient construction or remodelling of private low-energy housing
· renewable energies, solar energy plants and wind energy plants in particular
· climate consulting in the urban public buildings.
KESCH  

The abbreviation KESCH (Klimaschutz durch Energiesparen an Schulen) stands for the reduction of energy at school to mitigate the climate warming. KESCH is an activity-based, curriculum-aligned program. The focus in the energy theme is on saving and being more efficient in how we use electricity, gas, and water.

What is the program about?
This collaborative program was created in the late 90s by the local government of Mainz, which is, as mentioned above, a member of the Climate Alliance of European Cities. The cooperation originally started with two schools, one of which was the school at which I teach. The general purpose is to save energy, reduce greenhouse emissions and make an economic profit by doing so. The government of Mainz cooperates with the public school on this energy-efficiency program KESCH. The utility costs of the urban school which can be avoided - for instance by turning off lights, lowering room temperatures, etc. is astounding and can save tremendous amounts of energy costs for the city. 
In regard to local conditions in Mainz, we have to realize that the city’s schools take up an essential part of the municipal costs for energy resources. One third of the electricity used in the city’s public buildings goes to the schools, as does 27 % of the water supplies, and, amazingly, enough, more than half of the heating costs (54 % to be precise).
How does the project work?
Our school gets a refund of the energy savings by the city of Mainz in comparison to the average usage of the years 1995/97. All reductions of electricity, water, and heating are awarded in financial terms.
The shares:
· 40 % of the costs that are saved by the reduction in comparison to the years 95/97 go to the schools directly. This means additional cash for the school’s budget.
· 40 % is saved at the city’s energy management, the municipal department in charge. This money is for the school but can only be used for energy efficient equipment.
· 20 % remains with the city to put energy projects into practice in other public buildings.

The program has been so successful during the past years that the number of schools participating has increased to 25 by now. Each year the members of the KESCH program have saved as much energy as 
400 private households would use. That means that since the beginning, energy costs of € 460,000 have been saved, and, simultaneously, a tremendous amount of greenhouse gases have been avoided.

What are the results?

We at our school have been able to reduce excess uses of electricity, water and heating tremendously. Right now we are continuing to save an additional 10 % each year. As you see in the chart on the left, the rate of increase has gone down. This decrease is due to the progress we have made at school by installing quite a number of computers. The approximate number of the PCs we possess right now is about 120.  This explains the decrease in the percentage here. The general savings on water are at 15 % annually. There was a drawback in 2000/2001 on account of construction activities in the gymnasium. Heating consumption has decisively gone down by 8 % in reference to the figures of 95/97. Looking at the charts, you may have the impression that this is not as much as the water reduction and therefore not as decisive. However, that is not true. 1 % of the water consumption results in a refund of € 150, whereas one percent of savings in heating costs amounts to € 1,260 (2004).

In terms of money refunds: we have been able to save a tremendous amount of money in the past five years. And this means additional financial means for the purposes of the school. It is not surprising that the economic success has helped immensely to motivate those people involved in the program. 

How is the money spent?

Most of the money has gone into the kind of equipment that reduces the consumption of energy and makes it more efficient. We have purchased 
· thermostats for the heaters, radiators to make them adjustable to current need.
· There are occupancy sensors, dimming controls in the hallways as well as in the gymnasium. These help to regulate the numerous rows of light sources more efficiently. That means, when nobody is in the area or there is enough daylight, the lamps are turned off automatically.
· Low energy bulbs, high efficiency fluorescent lamps reduce the electricity needed.
· Tap stops in the showers of the gym, in the toilets for the 1,300 students and 200 teachers help to save on water supplies enormously.

· The water taps at the sinks have special equipment inside to reduce the water flow. 8 to 10 litres ran through the taps in former times, while there are only two litres today. As we have more than 90 sinks at school, the savings are decisive.
· About twenty of the sinks have water heaters underneath which are turned off by time clocks when there is no school. Thus, electricity that is not needed can be avoided.
Renewable energy:
The most important and impressive purchase of our school which was financed by our energy savings is a photovoltaic power plant on top of the school roof as a very decisive part of the project KESCH. The photovoltaic plant with an estimated energy production of 3,500 kWh per year consists of 92 modules that have been producing renewable energy for the past four years. This solar energy flows into the public electricity net. As a result, the school receives money for the energy it produces and distributes.

This is one possible way of energy production without greenhouse emissions on behalf of the global climate and consequently for all the nations on earth.
Summing up, KESCH at our school is a program that makes efficient use of the resources, helps to produce renewable energy and supplies additional financial means for the school’s budget, a practicable way to contribute to climate protection.



What makes the program so successful? 
Curriculum aligned projects are the major source of the knowledge, the motivation, and the activities in regard to environmental topics. In order to increase energy efficiency and emission reduction we work together with the students to develop and implement effective programs in our lessons. Linked with KESCH and sustainability, the school teaches teenagers to modify their behaviour.
  

Climate protection

The main emphasis of this presentation is put on the methods of how students in my geography course, grade 11, receive their knowledge of climate protection and come to conclusions which may influence their individual ways of life. This report will not go into too much detail in regard to the facts of the climate warming. Instead, the following demonstration will stress the various methods a geography teacher can use to deal with this essential issue in class.

The structure of our project
 
After having gathered the ideas of the students, the steps taken in the unit climate protection have proceeded as follows:

· viewing the status quo, investigating the prevailing conditions through the internet
· becoming aware of the effects through experiments
· analyzing the global situation
· debating political aims such as in Kyoto
· checking the energy flows at school and taking measures accordingly
· designing a program expressed in slogans to reduce the individual consumption of energy at home
· exposing the results of the project and
· evaluating the unit as such.

Webquest – what is global warming about?

The internet program ESPERE rests on two fundamental principles: high quality information for school classes and an internet platform for scientists, teachers and students (see http://www.espere.net).

The purpose of this high-quality educational network is to make the major processes driving our climate accessible and understandable for non-scientists. ESPERE intends to present to the students the current understanding of the climate system and the possible impact of its future changes. The scientific reliable and unbiased background texts are complemented by worksheets, experiments and teaching concepts. They were developed by educators, thus combining theory and practise in short units. 

This ESPERE concept allows the students to benefit from the special options of internet teaching. They can work on the units individually without the generally dominating role of the teacher, which makes this unit of studying highly motivational for the teenagers. They can work on their own and at their own speed. The program is international. Several languages can be used, among which is the scientific language English. That means that this program is a practicable option for lessons in schools of different nationalities all over the world.
My geography course used this network to work on the topics greenhouse gases, the human influence on our climate, and the effects of the global warming. Just a few words to give you an idea of what the students studied.


Climate change

According to environment scientists all over the world, climate change is one of the most threatening issues we are facing today. Much evidence suggests that the earth’s climate is already changing as a direct result of rising greenhouse gas emissions around the world. Most of the gases occur naturally in limited amounts and are a vital component of the earth’s protective atmosphere. But they are also a major by-product of human activity, and this is why greenhouse gas emissions have been rising steadily since the industrial revolution in the 19th century.

Carbon dioxide (CO2) is the best known, but there are others including water vapour, ozone, methane, and nitrous oxide. When released into the atmosphere these gases form a kind of protective ‘blanket’ around the earth, which drives up temperatures creating the phenomenon known as global warming.
Effects demonstrated through experiments

Experiments showed some major effects of global warming, for instance when poles and glaciers start to melt. Melted ice from continents and the thermal expansion of the oceans in particular will cause a rise of the sea level and the dangers of severe flooding.
 
These experiments were the impulse to realize the potentially disastrous consequences of the greenhouse effect worldwide which will increase if ‘business as usual’ continues. In other words, doing nothing will make the problem worse.


Why should we become more aware of the problem and react?

Many leading experts, including the Intergovernmental Panel on Climate Change (IPCC), say we are already starting to see evidence of the problem. According to them, average surface temperatures around the world could increase by between 1.4 and 5.8 °C by the end of the century. Sea levels are already rising, bringing severe flooding to low-lying areas many of which are in some of the world’s poorest regions. In addition, climate change could have a very damaging effect on agriculture in areas already faced with drought and desertification. It may also reduce water flows in some places and spark major public health problems, including the spread of tropical diseases.

Faced with this mounting evidence of the harmful effects of climate change, the geography course has realized the motives of the 
156 nations signing the Kyoto Protocol which has set binding limits for greenhouse gas emissions from industrialised countries. Within the framework of the so-called burden sharing of the EU, Germany committed to cut its emissions by 21 % below 1990 levels by 2012.
  

In view of the fact that the industrial nations are responsible for a large share of greenhouse gas emissions (around 75 % currently) and enjoy a high level of technical and economic development, they have a special responsibility and duty. Thus, the industrialized nations in particular have been at the forefront of international efforts to deal with climate change and tackle the problem that could have the most serious impact on developing countries, which are least responsible for climate change. 

Kyoto

Following very intensive discussions and an often controversial debate on the objectives of Kyoto within the geography class the students finally came to the conclusion that the battle against climate change will only be won if not only political initiatives support the idea of preventing greenhouse gas emissions, but also every single individual. Faced with the rising dangers of climate change the students believe that tackling the problem is urgent and that it should be based on avoiding excessive usage and unnecessary greenhouse gas emissions. They are convinced that we must start taking concrete action now in order to deal with the problem.  


Think global, act local - energy check at school

First of all we had a closer look at our solar energy plant at school and talked about this sustainable energy system with little environmental impact. Alternative sources of energy are one of the key instruments to winning the battle against climate change. The German Climate Protection Program has introduced renewable energy onto the market, which above all benefits the use of solar collectors. 
  

We then established a working group of teenagers who checked the energy flows at school in order to find out where energy can be saved and used more efficiently.
 

It is surprising that changes in behaviour can be achieved solely by becoming more conscious of solving the problem and thus can save decisive amounts of fossil fuels. 


What can we do to save energy at school?

The students’ investigations have lead to a broad range of measures, including the following rules for the classes which were put on posters and signs:

“Lights out” posters or reminders are posted on each class room door:

· Turn off lights when not in use or where daylight is sufficient. 
· Set the thermostats of the heating at 20 °C. If room temperatures are not sufficient, the heating can be turned up, but everything has to be reset before you leave the room.
· Keep the windows closed as often as possible.
· Stop taps from dripping. 
· A student "energy team" is selected to track overall energy performance in each class room. The students themselves perform a ranking among the various classes.
· An energy competition of the classes on who saves most offers the greatest opportunity to develop the students as environmental stewards and results in the most effective savings.



What can we do to save energy at home?

Starting from here, the changes in individual behaviour need not be hard or complicated, mostly common sense.


We have tried to create catching slogans in class that are understandable for everyone. Generally speaking, not very much is necessary to save energy. The most important point is to become more aware, to live conscientiously. The primary goal in everyone’s life must be to take up social and environmental responsibility in order to overcome climate change.

Here are some of the slogans:
 

· Be Miss Watt, turn off electrical appliances when not needed, switch off stand by positions.
· Taking 1,000 steps is beneficial for your physical condition and the climate instead of going by car, motorbike etc.
· Sing a short song when taking a shower. Then turn the water off.
· Let the sun shine into your rooms at home so that artificial light becomes obsolete. Use the sun for drying your laundry as well.
· Top your roof with a solar energy plant subsidized by the state and it will supply warm water or even electricity.

I am of the opinion that renunciation is no practicable solution to achieve sustainable development in the long run. On the contrary, intense motivation is necessary when youngsters are to change their everyday behaviour on behalf of the world’s future. Motivation and willingness are the sources of behavioural change which we can initiate at school.  
Documentation

The final step in our project was the evaluation and exposition of our results. The course has created a multitude of posters connected with this topic and put them on display on the annual open house of our school last December. 


Sustainable Development - summary

Summing up, overcoming climate change has been our key element to encourage sustainable development in class. The term sustainability as such is rather abstract and hardly conceivable for the young generation. On the basis of KESCH and the aligning geography project, we are able to put this goal into practice. They serve to change everyday behaviour in energy conservation not only at school, but beyond this institution in everyday life at home, today and hopefully in the future. They give us as teachers the opportunity to initiate a life-long learning process. 


The three crucial principles of economic growth, environmental protection, and social cohesion which are manifested in the Agenda 21 go hand in hand when we deal with sustainability. As you have noticed, all these three issues are integrated in the KESCH program: We get additional financial support for saving primary resources as well as producing renewable energy and in this way helping environmental needs with the efforts of the entire school body. Thus, sustainable development can be everyday practice at school, when KESCH or similar projects are involved!

Tell me, and I will forget.

Show me, and I will remember.

Involve me, and I will understand.

- Lao Tse -

