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EcoCELL


Energy in the Home

Introduction

Our use of energy is perhaps the most important aspect of life in the 21st century that we have to get to grips with. We are using more and more each year and every unit consumed produces CO², the gas that we now know is a major contributor to global warming. In this part of our journey we look at how we can reduce our impact.
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See

Understanding the problem

Oil, Gas and Electricity

When we talk of energy we usually refer to electricity rather than a scientific definition, which is the “force to set things in motion”. Energy is finite but we are squandering it as though it were limitless.

Energy demand is rising throughout Europe by 3% per person per year. In China it is rising by 19% per person per year and in India it is 11%.

There is not enough physical energy in the world to sustain that sort of growth for too many years. According to the laws of physics energy cannot be created, it already exists and can only be converted into something else. Coal, gas and oil are considered to be prime energy sources since they release energy. So is the sun. So is the wind. Electricity is a secondary source since it has to be obtained from a prime source. Nuclear power is also a secondary source since it is created from uranium which unusable in its natural state and requires primary energy in order that it can be manufactured into something else first. It is then used to create a further secondary source.

We cannot continue to use up our energy supplies at the present rate. We MUST learn to reduce our demand. The problem is that demand is related to economic growth. If we cut demand, by definition we cut economic growth and to the world of finance and to governments this is unacceptable. The uncomfortable truth is that our economic system has to change dramatically to allow a reduction in demand. To carry on as we are is to destroy God's creation for future generations. This is totally unacceptable.

In comparison with other 25 European countries the UK comes 9th in the league table of energy use. Residents of Luxembourg use more than twice the amount per person that we do, with Finland not far behind. Both France and Germany use only marginally more per person than we do.

Oil

Of the fossil fuels oil is the most efficient, but usable supplies are running out fast.

In their May 2004 edition of the oil industry's own magazine, Petroleum Review, a lead article stated that “We probably have about 4 years left- then we will really start to feel the effects of the end of oil.” By October 2007 most experts were admitting that the world 's oil supply (supply from existing wells) had in fact peaked and that cheap oil was at an end.
 Since then the market price has hit record levels. Predictions by leading experts suggest that at the projected increasing rate of use all the world's usable oil will be exhausted within the next 15 years.

Oil is extracted from a well using the natural pressure that exists inside it. However, once half the oil is extracted that pressure drops below a usable level. When this happens the well is said to have 'peaked' and the only way to get oil out is to artificially pressurise it, usually by pumping water in - thousands of gallons of it.

Many oil wells are miles away from a suitable source of water, oil pumped out has to be separated from the water, and the water once used is contaminated and cannot be cleaned sufficiently for drinking. It is almost impossible to remove the contaminants. Once a well has peaked it then becomes a question of economics - whether it is worth the high cost of extracting the oil. Up till now most wells have been abandoned. 

By 2006 the world's largest oil well at Ghawar, 200 km south of Rhiyadh in Saudi Arabia  required 500,000 barrels of water a  day to extract just 300,000 barrels of oil. One barrel of oil is 42 US gallons or 159 litres approx. As each day goes past more water is required to extract less oil. Production was at its highest in 1981 when it was producing 5.7 million barrels a day. By 2002 that had dropped to 4.5 million barrels. By 2004 it was down to 3 million barrels a day. The world's second largest field at Cantarell in Mexico peaked in mid 2005 and production has now practically ceased. Read  “The End Of Oil”
  or see The Energy Bulletin
 for more information.

All of the American oil wells peaked in the 1970's and USA now imports practically all of its oil. North Sea Oil peaked in 1997; over half of the Middle Eastern wells have peaked and the remainder are expected to peak within the next three to five years. This will put considerable pressure on the newer (in terms of oil extraction) Russian, East African and South American fields and oil industry predictions suggest that, under increased pressure, they too will peak within the next eight to ten years. Because oil is only found under certain geological conditions, geologists know where all of the oil is in the world. All the easy oil has been tapped. What is left untapped is that which is difficult to extract and therefore, until now, not economically viable. In Dec 2007 BP announced the start of a £1.5bn programme to extract oil from 54,000 sq  miles of tar sands in Alberta, Canada.
 Oil is separated from tar using a solution of caustic soda. It requires 5 barrels of water for each barrel of oil extracted. Vast quantities of natural gas are also required and the process produces around 5 times the amount of CO² that the oil itself produces. It also takes nearly 5 times more energy to produce than is available from the resulting oil.

Certainly by 2010 we can expect oil to become a very precious, expensive and sought after (fought for) commodity. (Only recently (2006) four men were executed in the Henan province of China for stealing crude oil)

Oil is used not only for transport and electricity generation but for almost every other aspect of our lives as well. Most plastic is made from oil. 8% of the world's oil production is used to make it and most items we use in our daily lives contain plastic.

Unless you wear only cotton (preferably organic), hemp or wool, most of the fabrics used for your clothing are made mainly from oil. The dyes commonly used are made from oil. The detergents used to wash them are made from oil.

Our newspapers, books, magazines are printed with ink made from oil. Our roads are surfaced with a by-product of oil. Factories cannot run without large quantities of oil.

Ponder the effects of a shortage of oil, and/or oil becoming a luxury commodity.

Coal

Over 36% of our electricity is generated by 17 coal-fired power stations consuming nearly 60 million tonnes of coal per year. Two thirds of this is imported, mainly from South Africa, Indonesia and Colombia since our own coal mines were closed down. Four more coal -fired power stations are awaiting planning permission in early 2008 plus three replacements, a total investment of £20bn. In 2006 the Department of Trade and Industry (DTI) formed the Coal Forum “ to bring together coal-fired generators, coal producers and suppliers, power plant suppliers, trade unions, small businesses and other parties in order to help them to find solutions to secure the long-term future of coal-fired power generation and UK coal production.” 

It is a fact that coal is the “dirtiest” fuel in use, in terms of carbon and sulphur emissions. It is also the only fossil fuel that the UK has. As long as profit comes first, unfortunately, coal will always be considered as an option for electricity generation.

Gas

Until 30 years ago we had Town Gas which was made by heating coal. Then in the late 1960's North Sea Gas (natural gas) was discovered.
 By 1972 it was being piped around the whole country.

Natural gas is only found where oil is found and is subject to the same economic rules although, once tapped, can be extracted to the last without much problem. North Sea Gas has been squandered and is all but exhausted because the decision was taken in the 1980's to phase out coal and use gas instead for electricity generation. This is a most inefficient use of gas. Over 34% of our electricity is produced from gas (mainly imported) but only around 50% of the energy contained in gas can be converted to electricity. The remainder is wasted in heat. A further 7% of the energy is lost in distribution because it is produced in centralised power plants and then fed all over the country. A high percentage of electricity produced is for space heating, water heating and cooking. Gas could be used directly for this at 65% or greater efficiency.

Calor Gas and all other bottled gases are either propane or butane, both by-products of petroleum. Neither product is created especially for sale. They are waste products of the refining industry. Butane is also removed from natural gas in order to stabilize it.

Electricity

Electricity is not a prime source of energy since it does not exist in a natural state. It has to be created. 

Our demand for electricity is increasing year on year. You only need look at your electricity bills over the past ten years to prove it. Electrical goods are supposedly becoming more efficient but we are using more and more of them. However, figures from the DTI show that  whilst demand has been increasing by 3% per year, production of electricity in the UK has been declining by 5% per year. By 2020 it is expected that nearly 75% of our electricity will be imported.

We are also becoming lazy with a large number of items operated by remote control. In order to be possible to switch on the equipment from the remote the equipment is held permanently in 'standby' mode. This means that it is always "plugged in, warmed up and ready to go". Most equipment is using an average of 18-20W of electricity per hour, every hour, every day even if it is not being used. It is costing the average household £14 per year for each item left on standby. If everybody in the country switched off the standby mode enough electricity would be saved to provide lighting for a town the size of Basingstoke.

Electricity is supplied in the UK on a national grid system which favours huge generators remote from the point of use. Apart from losses incurred during the generation process over 7% of generated electricity is lost by pushing it all around the country and back. Until just over 30 years ago many towns had their own power stations. This was far more efficient in terms of energy use but does not suit the “big business” model of the huge energy corporations, most of whom are German owned. In both the Netherlands and Denmark over 50% of electricity is produced locally. Germany and France (which wishes to muscle in on our nuclear energy) both favour the “big is beautiful” model.

Renewable Energy

Much has been made of renewable energy by environmental groups, and indeed by governments. However, at the moment only 4.0% of our energy is coming from renewables according to government figures released for 2006. Of that, only 16.6% (less than 0.3% of the UK's total energy) was produced by what most people would consider to be renewable energy -  wind, water and sun. The rest is coming from landfill gas (33.5%), incineration (10.8%), biofuels (crops grown especially for burning)(28.1%), and miscellaneous (wood, sewage gas etc.)(10.9%). 

Windpower is now seen as a way of making of big money by some companies, providing it is done on a huge scale. The result is the appearance of several huge windfarms, which have upset many people by destroying visual landscapes and causing considerable opposition to windpower in general. 

Engineers and financiers are attempting to provide for the projected growth in energy demand using the current, inefficient, national distribution system based on the centralised generation of power and based on calculations assuming a constant increase in demand at the present rate. This is totally unrealistic. The emphasis should be on reducing our demand and producing as much as possible locally. 

The whole joy of renewable energy is that it is far more effective on a small, local scale provided we learn to live within its capabilities. If we require every room in the house heated to 25 degrees and the whole house filled with electrical and electronic gadgets, then the equipment needed to provide that, even at a local community level would be unacceptable. A small wind turbine, a few photovoltaic panels (making electricity from natural ultraviolet light) and a thermovoltaic panel (providing hot water from the sun) can make a house very comfortable. Many other technologies are being developed including many forms of heat pump. A visit to the Centre for Alternative Technology at Machynlleth, near Aberystwyth in Wales is well worth a visit to see what can be done.

Nuclear Power

The subject of nuclear power is always emotive because the memory of a number of catastrophic accidents concerning badly designed and badly maintained equipment is fresh in most peoples' minds. The fact still remains that the technology is still not proven to be 100% safe or reliable. Over the last ten years very few of our nuclear power stations have been on line at any one time due to a series of faults.
 Despite this the government is still wanting to extend their life beyond what was originally considered to be safe limits. Around 21% of our electricity comes from nuclear power but much of it is imported from France.

The driving force behind the push towards nuclear is undoubtedly the big money that stands to be made in the short term and a very high profile and sophisticated publicity machine has been at work for the past few years to get as many people in favour as possible. The secret of successful publicity is that you emphasise all the positive points but push all the negative points into the background, ignoring them if possible. They will tell you for example that nuclear power does not generate CO². This is TOTALLY UNTRUE.

An efficiently run nuclear power station will generate less than 10% of the CO², whilst it is operating, that the most efficient gas-fired power station does. However, unlike a gas fired power station a nuclear power station is either on or off. It takes three days to shut it down and three days to start it up. This means that it is producing electricity 24 hours a day, even when nobody is using it! It cannot be stored, so for this reason the Economy Seven Tariff was introduced – to encourage people to use the electricity produced by nuclear power stations that would otherwise be wasted. In other words to use more electricity, not save it.

Nuclear power is provided by uranium. No mention is made in the hype about the carbon footprint of the production of uranium. We are told that uranium is one the most common elements available but what we are not told is that only a very small percentage of it is suitable for conversion into nuclear fuel. Most of it comes from a very small area of Canada, with other deposits in Australia. Supplies are very decidedly finite. It has been estimated that if every country currently using nuclear power (some 400 reactors world wide) suddenly increased its capacity eightfold to cope with anticipated demand we would see the end of high grade uranium supplies within thirty years. We would be left with low grade uranium which, with current technology, is not possible to convert into fuel
.

Uranium is an ore which is quarried. Between 5 kg and 7 kg is contained in each tonne of uranium bearing rock. Below 5 kg is uneconomical to extract. (The bulk of the world's uranium is below 2 kg per tonne). The process of mining any ore is very energy intensive and produces a large amount of CO². Once quarried the rock has to transported to a crusher and then to a pulveriser where the uranium can be extracted. The waste, around 95% of what was quarried, then has to be transported somewhere for disposal. The extracted uranium then has to be purified and treated to make make it suitable for fuel use. Neither the governments or the companies involved appear to be willing to divulge pollution figures for the process. It has been suggested that the CO² produced from the quarrying, purifying and waste disposal process, transporting of prepared fuel and final waste “disposal” and ultimate decommissioning of the power station (which takes several decades) is little better, per unit of energy produced at the power station, than a modern clean burn coal fired station in Yorkshire using Yorkshire coal! Don't be fooled when somebody says it is carbon neutral – not in our backyard maybe!

And of course all of this is totally ignoring the environmentalist's main argument that no one has yet found a satisfactory solution to the problem of highly toxic waste.

What About Carbon Trading and Carbon Credits?

The UK Government has announced that it is doing its bit to to offset Global Warming by issuing Carbon Credits whenever a Minister flies somewhere. To put it simply this is just fudging the issue. In 2006 members of the UK government clocked up 6.5 million air miles, creating over 1,000 tonnes of CO².  Members of the Foreign Office made 164 flights to Brussels creating 17.4 tonnes of CO². Journeys to Europe could have been done by Eurostar and saved 16.3 tonnes of CO² in the process
. The principle of Carbon Credits is that you pay a sum of money which is donated to a fund which either plants a few trees somewhere or funds some improvement in one of the poorer countries of the world which will supposedly reduce CO² emissions. This allows you to carry on as normal without a care in the world, just by dipping in to your pocket. Research has shown that most of the schemes involved are seriously flawed and are unlikely to make any difference to CO² emissions.

Carbon Trading on the other hand allows industries to emit a certain amount of CO². If they emit less they can sell their surplus credits to those who wish to emit more. Once again there is no pressure on industries to change as long as their pockets are deep enough to pay for extra credits. Governments and industry alike are striving to find ways to carry on increasing their profits whilst making the smallest possible changes to the way they operate.
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Grieve

what does God say?

You shall not covet your neighbour's house. You shall not covet your neighbour's wife, or his manservant or maidservant, his ox or donkey, or anything that belongs to your neighbour.

Exodus 20:17 

We do not use the word 'covet' much today. It means to desire or wish for, either eagerly or wrongly.
  Our over use of energy is almost entirely down to our acquisition and use of 'things'. Advertisers play on our desires and encourage us to buy things we do not actually need. By creating that desire they have turned what really are luxuries into 'needs'. Televisions, washing machines, vacuum cleaners, dishwashers, deep freezers are all luxury items which were unknown to most of our great-grandparents but are now considered necessities in 21st century Europe. They all make life more comfortable for us but less than half the world's population have access to any of them. If it is a choice between some of us living in luxury and destroying the planet for everyone, or fairly sharing with everybody else, which can we use less of ? Or even do without?

Can the world afford, not just our affluence, but our presumption that what we can pay for, we should therefore have?

Now listen you rich people, weep and wail because of the misery that is coming upon you...Your gold and silver are corroded...The wages you failed to pay the workmen who mowed your fields are crying out against you. You have lived on earth in luxury and self indulgence.

James 5: 1-5

Each of you should look not only to your own interests but to the interests of others

Philippians 2:4

People who want to get rich fall into temptation and a trap, and into many senseless and harmful desires that plunge men into ruin and destruction.

Timothy 6:9

Do not toil to acquire wealth; be discerning enough to resist.

Proverbs 23:4
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Hope – Understanding God's message

And the crowds asked him, “What then shall we do?” And he answered them, “Whoever has two tunics is to share with him who has none, and whoever has food is to do likewise.” Tax collectors also came to be baptised and said to him, “Teacher, what shall we do?” And he said to them, “Collect no more than you are authorized to do.” Soldiers also asked him, “And we, what shall we do?” And he said to them, “Do not extort money from anyone by threats or by false accusation, and be content with your wages.” 

Luke 3:10-14 

To take or claim more than we actually need amounts to greed. And yet our whole economic system is geared to the very principle of greed. If we do not buy more than we actually need the economic system will collapse because the large corporations will be unable to generate the huge profits needed for their survival. If everybody reduced their energy demand to basic necessities the electricity generating and distribution companies could not survive. A change to this system can only be brought about by the users of the system – us. Corporations and governments can only respond to the wishes of the majority, since it is against their interests to institute change themselves.

Together with one other member of the group, talk about the pressure we are under to buy more gadgets which are dependent on electricity. Resisting this pressure is a ‘spiritual’ activity. How could we help each other to begin (or continue or strengthen) our resistance to the ‘powers’ which demand that we consume more, and therefore use more energy?

This is OUR Godly vocation – to call these powers which lie behind organisations, systems and so on, to account. We can point the way to Kingdom values by living them, by being signposts ourselves to a different way of being: a lifestyle which brings reconciliation not only to our own selves, others and God but also reconnects us to creation.

Resisting these powers is practically impossible to do alone. Have you ever tried as a lone family to instil different values in your children? The pressure from peers and the media tends to win out! How vital it is, then, that we recognise that community provides us with the context in which the Kingdom is to be lived out. A car share scheme can only function within a community which acknowledges mutual interdependence. A food co-op only works when people work together. Sharing an allotment shares the work, and the produce! Combined heat and power generation is most efficient when operating for a small neighbourhood. Resisting the powers, redeeming the powers and creating a Kingdom alternative requires us to relinquish our passion for individualism and separation, and to rediscover the power and energy of the Spirit of God in the solidarity of the body.

Act 

What we CAN do to change


Where do we start

First we need to know exactly where we are. This means taking a few measurements. 

As a starting point dig out all your old electricity bills. Bills for the last year will probably be sufficient. From the column marked “units consumed” jot down the amount for each quarter over the past year. Add the four figures together and then divide by 52. This will give the average amount in kilowatt hours (kWh) that you are burning each week. If you wish you can divide it by the number of people in the house to know the average each person is burning.

Now take a reading from your electricity meter. Over the next four weeks, as you attempt to reduce your consumption take readings at weekly intervals. You will be able to compare with your previous annual average and week by week.

Do the same with you gas bills. To save a lot of calculations just record the “units consumed” (the difference between the two meter readings). These will usually be in cubic metres. Once again total up and divide by 52.

As before, take a meter reading before you start and then at weekly intervals. If you really want to work it out in kWh see the back of your bill on how to calculate it.

Putting it into action

Around 30% of all CO² emissions created come from energy use in the home

The popular image of energy saving created by the media is to go out and buy energy saving devices, appliances, accessories, gizmos and 'things'. But remember that the theme running right through the EcoCELL course is cutting down and not buying unless you NEED to.

Having worked out your average gas and electricity consumption and taken current reading from both meters you can now take a long, hard look at your existing lifestyle to decide where practical changes can be made. Our extravagance in energy use is not necessarily with what we have – although it may contribute substantially. It is more about how we use what we have.

By changing how you use your gadgets and appliances, and in some case not using them at all, you will soon notice a reduction in your energy use. If you take meter readings at regular intervals over a period you will be able to see where you are making a difference.

Heating

This is undoubtedly the biggest single use of energy in the home. Hot water is used all the year round but only really needs to be heated when you actually use it. 

1. Set the timer to reduce the amount of time the system is on, particular during the summer 

2. If you have to add cold water each time you run the hot tap, the temperature is set too high. Turn it down.

3. Only have the central heating on when somebody is in the house (or set to come on half hour before you come home).

4. Turn the thermostat down on the central heating. 18°C should be the maximum. If you are still cold put more clothes on!

In the 1960s the average living room temperature in British homes during the winter was 15°C. By the 1980s it had crept up to 18°C. Today the average is 21°C. People seem to expect to able to wear summer clothes indoors all year round!

Washing Machines

Practically all modern fabrics can be effectively washed at 40°C. Washing at 60°C uses 30% more energy.

A cold fill washing machine actually uses less energy to bring the water up to the required temperature than using hot water then having to cool it down.

Dishwashers

Dishwasher manufacturers Bosch commissioned a survey in 2004 to prove that dishwashers were more energy and water efficient than washing up by hand. They assumed that all dishes were washed under running hot water and therefore proved that they could save 68 litres of water per day and at least 1kWh of electricity.

A family of four or more may well make some savings in daily use by using a dishwasher. A household of only one or two is unlikely to. Another consideration with dishwasher use is the high power chemicals that have to be used. Some of these cannot be completely removed by the water authorities and traces of them are being found in our drinking water. (see the Module on Water for more details)

Lighting

Lighting uses 19% of all domestic energy consumed. The modern Compact Fluorescent Lightbulbs (CFLs) use a fifth of the energy of the old fashioned tungsten filament bulbs and last up to ten times longer. Whilst most of them cannot be used with dimmer switches, it is more practical to use a number of lamps with a lower light output around the room, that can be switched on as required, than to have one central lamp that needs dimming. 

Many different designs now exist so it should be possible to find a CFL for just about every application.

LEDs (Light Emitting Diodes) are being developed for use in homes but the technology still has a little way to go before it can be widely adopted. It shows promise of being the ideal low energy light source.

Other appliances

Everything you plug in to the mains electricity uses energy. If it shows a little red light, then it is consuming energy. Video players, hifi, computers, microwave ovens, mobile phone chargers, washing machines, dishwashers – most of these items tend to be left on permanently, on stand by. Some of them though are consuming more energy than you might imagine. Do they really need to be left on all the time? For most of them the answer is usually 'no'.

Further reading, contacts etc

Books

Fuels Paradise by Peter Chapman, published by Penguin 1975 – now out of print but gives good background to the present problems.

The End of Oil by Paul Roberts, published by Bloomsbury 2004

Energy Beyond Oil by Paul Mobbs, published by Matador 2005

How We can Save the Planet by Mayer Hilman, published by Penguin 2004

A Good Life – the guide to ethical living by Leo Hickman published by Eden Project Books 2005

Serve God, Save the planet – a Christian call to action. American but very pertinent to our own problems by J Matthew Sleeth MD, published by Zondervan 2007.

Internet

Centre for Alternative Technology – information centre for all things connected with  alternative technology http://www.cat.org.uk

 HYPERLINK "http://www.cat.org.uk/"
/
God and Global Warming – an inspiring video bringing home the message to Christians http://www.pbs.org/now/shows/343/index.html
Cotteridge Quaker Meeting EcoTeam – the page contains graphs showing how one member has effectively reduced her energy consumption http://www.cotteridge.quaker.eu.org/ecoteams.htm
Energy Saving Trust – a government sponsored site that offers energy saving advice and sources of grants for insulation etc. http://www.energysavingtrust.org.uk/
House Energy Audit – a useful calculator from Mukti Mitchell to show where savings can be made  http://www.resurgence.org/energy/heac/index.htm
National Energy Foundation - Promoting a better use of energy to counter climate change http://www.nef.org.uk/
EBICO - a not for profit gas and electricity supplier http://www.ebico.co.uk/
Good Energy – suppliers of 100% renewable energy http://www.good-energy.co.uk/
Green Energy – independent electricity retailer offering a green tariff http://www.good-energy.co.uk/
Ecotricity – electricity suppliers investing heavily in windpower http://www.ecotricity.co.uk/
�	The Energy Bulletin Dec 2007


�	Sadad al-Huseini, former head of Saudi Aramco in TV interview, 31 Oct 2007


�	The End of Oil by Paul Roberts, published by Bloomsbury 2004


�� HYPERLINK "http://www.energybulletin.net/"��	http://www.energybulletin.net�


�	The Independent – 10/12/2007 'The Biggest Environmental crime in History'


�	http://www.dti.gov.uk/energy/sources/coal/forum/page37276.html


�	In the USA both types are referred to as Town Gas


�	DTI Energy Review 2006


�	http://www.cat.org.uk


�	The Guardian newspaper reported on 17th October 2006 that of our eight nuclear power stations supposedly in use only one, Torness near Dunbar in Scotland, was operational. Heysham and Dungeness were suffering from fuelling problems; all the others were shut down due to cracks.


�	Paul Mobb's “Energy Beyond Oil” published by Matador 2005


�	Friends of the Earth using figures from Defra


�	Chambers Concise English Dictionary


�	John Bell – Thought for the Day BBC Radio 4


�	Centre for Alternative Technology
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