Can we do Credible things to combat Global Warming
· Most Scientists agree that Global Warming is one of the greatest challenges facing mankind in the 21st Century.  Already we are seeing more extreme weather patterns with hurricanes, typhoons, more frequent flooding and more prolonged droughts leading to famine.

· Man has the ability to mitigate against the worst effects if we act now, but will Society listen?

· We can tackle the problem through renewable energy and energy efficiency but are these really enough?

· Are there also issues of security of energy resources that we must consider?

· Can we improve the standard of living for all yet conserve our resources for future generations AND minimize the effects of warming?

· It is our future.   It is the future of our children

· What can Society do?   What can we as individuals do?

· We have difficult choices to make now.

Are we up to the Challenge?
For notes on actual presentation – see below

Climate Change the Problem.
The temperature on the earths surface has always oscillated,  but in the 1000 years up to 1950, the mean temperature was around 0.2 deg C below the average of 1950 – 1970.   Since that time the mean temperature has risen at an unprecedented rate such that it is 0.5 + deg C warmer than the average – a rise of around 0.7 deg C on the long term average.   We know this from chrono-dentology and from ice cores in the distant past and excellent weather reports from ship’s logs from the mid 1700s.    

Historically man used wood as a resource together with wind, water and the sun.  These were in addition to the energy that man cold physically harness on his own or through the use of animals.   However, the industrial revolution required far much more in the way of energy than previously.   

Unlike previous centuries, the majority of the energy consumed in the last 200 years has been of the non-renewable type and for all except nuclear energy the use of these fuels is associated with the emissi9on of carbon dioxide.   Burning wood also emits carbon dioxide, but this carbon dioxide is captured by new growth, and provided that the resource is used sustainably it is carbon-neutral.
Several decades ago it was recognised that many atmospheric gases strongly absorb short wave solar radiation and emit longer wave radiation much of which is reflected to the surface causing this global warming.  Paradoxically some gases such as sulphur dioxide actually cool the atmosphere and as with many environmental issues, solving one issue exacerbates another – in this case global warming.   We might reduce respiratory diseases, but unless we are careful the magnitude of the problem of global warming will be made worse.

There is no doubt that the rapid rise in temperature in recent decades is significantly correlated with the rise in atmospheric carbon dioxide as measured in Hawaii.  What this does not mean is that the emissions of carbon dioxide have been on the same trend in recent years.   Indeed there is some evidence to suggest a residence time such that the manifestations seen now in carbon dioxides levels and temperatures are related to activities several decades earlier.

In the UK we can see a change in climate in living memory – the growing season is around 15 days longer than it was just 50 years ago.   The summers are nearly 60% drier than they used to be.  But winters are 60% wetter than 50 years ago.

A cyclist pedalling would have to pedal hard and continuously to maintain the output for a 60W bulb.   On average a cyclist can only produce about half this output.   The average energy demand for each person in the world is 2000W or 64 times what the body can produce.  In the UK the figure is 5000 W or 160 times, while in the USA is 12000 W or nearly 400 times.  In China the figure is around 1300-1400W.
In terms of carbon dioxide, a person in the UK emits the equivalent of 9 tonnes of carbon dioxide from the energy they use whereas in France it is around 6.5 tonnes, 10.5 tonnes in Russian and Germany, 2.5 tonnes in China and 19 tonnes in the USA.   However, how many people here know what a tonne of carbon dioxide looks like?  1.8 tonnes of carbon dioxide is equivalent in volume to one hot air-balloon,   The equivalent volumetric emissions in the UK and China are 5 and 1.25 hot air balloons per annum per person,  while in France it is 3.5, Germany and Russia, 6 and the USA,  11.
Economic growth requires energy,  but the US has a GDP per head only 25% higher than the UK or France,  yet has an emission level over twice as much.    China currently has a lower emission and GDP per head and it is to be expected that both will rise.  However any rise will be detrimental to overall climate.   Can this be done as a partnership with the developed world reducing their demand while the developing world adopts new technologies which are inherently more energy efficient.
Should we ultimately aim for equality in terms of emissions for all countries.   Carbon Emission Trading is one way whereby this could be brought about, but great care is needed in verifying that the total emissions world wide to indeed stabilise or reduce and that such mechanisms are not merely devices to try to buy ones way out of emissions.

What are the options?
There are 6 main approaches

1) Reduce conversion losses -  in the UK 30% of energy extracted from the ground is lost before end use in conversion,  generation and transmission.  The figure is similar in most countries.  Part of the loss comes from the fact that in generating electricity from non-renewable resources involves also the rejection of waste heat.  Typically power stations are only 40% efficient and yet most of the waste heat cannot be used as it is generated in power stations remote from areas of use.   In addition to this loss, there is also a further loss of around 10% in the transmission wires.   If smaller power stations could be sited close to areas of use there are major advantages.   For instance,   the University of East Anglia generates about 70% of its electricity requirements in localised plant and make use of the waste hear such that the overall efficiency of conversion is 86% (instead of the 40%),  and also the transmission losses are avoided.
2) Appliances can be made more efficient, and homes cane be made more efficient.  Fridges in EU are typically 40% more efficient than the average 6 years ago.  However, further improvements become more difficult to achieve.  For instance actual use of a fridge – e.g. open closing the door used perhaps 15% -20% of total energy.   Now this figure is nearer 30-40%.   Using low energy light bulbs are an excellent way to reduce electricity demand.
3) Changing Fuel sources:   electricity generation emits around 1000 g of carbon dioxide for every kWh generated.   For oil it is 900 g; gas  is around 400 g; while for nuclear it is less than 10 g.   But is nuclear power the option?   France thinks so, but many people oppose nuclear power on perceived grounds of safety.
4) Renewable Energy: Shanghai has a much better record in solar hot water than the UK – just look at the apartments with such on their roofs on the road in from Pudong.   In the UK the number of such solar hot water heaters is rare, although I personally have one on my roof.  But what about electricity.   Hydro – the three gorges scheme has controversies elsewhere in the world because of the environmental damage such schemes cause.  But which is worse – the loss of a local environment or the change of the global climate structure which could lead to much greater devastation and problems.  In the case of wind ones requires typically new generation onshore 1500MW wind turbines or about 1000MW offshore to replace a single coal or nuclear power stations.  But in the UK, there is sometimes vocal opposition to wind turbines on grounds that they are “ugly”.    Solar photovoltaics allow us to generate electricity directly from the sun,  and indeed at the University of East Anglia one building gets much of its electricity from the sun,  and at times even exports to the grid.  Biomass is an attractive possibility too if crops are grown sustainably.   The CRed programme (see details later) is promoting the idea of an integrated, innovative power station.   This power station would use locally groawn vegetation which is managed sustainably and also local waste with advanced technologies such as pyrolysis and gasification to provide power.  The power station would be integrated with adjoining industries which would allow the waste heat to be used as process heat to convert crops such as sugar and wheat into bioethanol and biodiesel which are substitutes for petrol and diesel respectively.   In the longer term it would also be possible to convert household refuse into bioethanol thereby providing a means to dispose of waste, a much needed fuel source for electricity and also a substitute for petrol. 
5) Providing the necessary legislation to promote the most energy efficient appliances – has had a significant effect in areas like refrigeration and belatedly in buildings but other areas are wasteful.   However, legislation can be counter-productive and there are indeed problems with the current EU Emission trading system.
6) How society uses energy can be critical.   There are many examples – a mobile phone charger left in will consume at least 20 kWh per year when doing nothing or 10 kg of CO2 or 1000 party sized balloons – a car will emit one balloon every 60 – 80 m - the standby on a television up to 80 kWh a year – even the best will be 40 kWh or between 20 and 40 kg or 2000 – 4000 balloons.   Changing a 60 W bulb which is use for an average of 5 hours a day will save the equivalent volume of 4000 balloons.

The CRed project was launched as a community initiative in 2003 to try to take up the challenge raised in (6) above.   It promotes renewable energy ideas but also encourages individuals to seek ways to reduce carbon emissions.   In English  there is an immediate contradiction – the word red  is in green and is intended to catch the eye.   In English  we can also say are you doing CRed  things to combat to reduce your carbon emissions, and finally in English we can also say “We should see RED over climate change issues”.   The project works by encouraging individuals and organisations (like local Government) and businesses to sign a pledge to reduce their carbon emissions.  We have some simple ideas as standard, but most importantly we want individuals to think what they could do.   The pledge can be signed on a card and posted to us or can be signed on line.
Above all it is now decision time.  Taking steps to reduce carbon emissions will also improve the security of energy supply.   It will reduce the risks of serious climate change which could lead to more extreme weather events,  more flooding in some regions, more droughts in others,  crop failures and famine.  We need to act now to preserve a future for ourselves and also our children.   

· ARE WE UP TO THE CHALLENGE?    

· ARE YOU UP TO THE CHALLENGE?  

· WILL YOU SIGN A PLEDGE?

More details can be found on the Website:   www.cred-uk.org
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