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	Ask the Expert Webcast:

Transport and Climate Change

Dr Lee Chapman, Roberts Research Fellow at the School of Geography, Earth and Environmental Sciences, University of Birmingham, answers questions put to him by students from Thomas Alleynes School in Uttoxeter.



	Information about the webcast
	The event opened with a short video from DEFRA on the challenge of doing something about climate change.  A transcript of that video is available from the DEFRA website. The speaker was introduced by the chairperson, Margaret Danby of WMnet, and gave a brief introduction to his work before answering questions from the students via a video conference.  The event was transmitted as a live webcast.  A recording of the webcast can be viewed from the Wmnet Climate Change portal. 

This event was the fourth in a series of five Ask the Expert webcasts.  It took place on 15th March 2006.

Dr Chapman used a Microsoft PowerPoint presentation to illustrate his talk.  A copy is available from the Ask The Expert page on the Climate Change in the Curriculum site.  References to the slides are included in the transcript. 

	
	

	Margaret Danby
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	I’m Margaret Danby and here with me this week at the University of Birmingham is Dr Lee Chapman.  Lee is a Geographer and specializes in the weather sensitivity of transport, and he will also answer questions on the impact transport has on the environment.

In Uttoxeter with Steve Horsfield, are students from Thomas Alleynes School, and they will be putting their questions to Lee. But first of all, Lee’s going to explain a little bit about what he thinks are some of the key issues that we should consider about climate change and transport.
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	Thank you Margaret. Hi there to Uttoxeter.  Hi there to West Midlands and indeed anyone in the world who is watching this. A quick 10 minutes on climate change and transport. I think the best place to start with this is to have a look at a graph like this.  I am sure you have all seen these sort of graphs in your studies. It especially shows how temperatures changed during the last century.  The green line is what we would expect the temperature to be.  The red line is what we have actually experienced.  And as you will see over the last few decades, these lines have gradually deviated, and the reason for this deviation – global warming, as I am sure you’ve all heard of.  It’s is basically due to humans and the effect we are having on the environment.  This impact can be from a land use change, for example de-forestation, or it could be from the burning of fossil fuels to heat your homes, or it could simply be from industry and commerce.  But I am going to focus on transport today.

Transport actually accounts for 26% of this global warming.  26% global emissions is caused by transport.  So it is not insignificant by any means.  Lets break this down a bit further to see who are the main culprits of this emissions.  This is a pie chart, showing the greenhouse emissions from the transport industry.  Right away, this big black sector of pie here, that’s motor cars, and you can see, they are the biggest culprit.  However, not as significant also here is rail freight.  These are lorries which pound up and down our motorways each day.  In fact, anything grey is road transport.  You can see road transport is a major problem.  However, this red sector here, this relates to aviation, and this of course is not insignificant either.  It may be smaller than road transport, but has a big impact, and I will get onto that in a little while.

A different way of looking at this, rather than total emissions, is actually carbon dioxide emissions per passenger kilometre.  Aviation here, shows just how severe it is.  You take a plane and you flew that for a kilometre, you produce that much carbon dioxide.  Roughly three times the amount you would take by driving a car the same amount.  You see aviation is very, very damaging to the environment in respect to climate change.  Cars seem to be less significant, but you need to consider the number of cars on the roads, and this subject is an extremely significant proportion.

OK, I am actually going to focus on these two problem areas.  This one the motor car, and then aviation.  Now there’s no doubt about it, the whole world is obsessed with the motor car. And this is largely linked to economic growth.  As economies grow, people can afford more motor cars, and therefore the number of cars on the road increase.  And you can particularly see this in a moment in the developing economies in Asia, such as China, and India where car ownership is booming and hence emissions are also booming in those countries too.  

The reason we choose cars for transport is simply because they are so convenient, and it’s a very easy way of getting from A to B.  You jump in your car and as soon as you get in your car you are where you need to be.  In fact in the UK, 89% of motorists agree with the statement, ‘I am finding it very difficult to adjust my lifestyle to be without a car’.  And 89% is a huge number. And to actually get these people out of their cars on to other modes of transport, it’s going to be a very difficult challenge.  

So what are the options?  This is the keyword here:  modal shift – we need to encourage people to use other modes of transport whenever and wherever possible.  This could be a form of public transport, whether it be trains or buses (nice London bus there!) or even just using your legs. Walking and cycling can be viable alternatives, particularly when you consider that a quarter of car trips are actually under 2 miles in length.  Now this is easier said than done.  People aren’t just going to start walking for the sake of it.  They are not just going to jump on a bus because they feel like it.  A car is still more convenient.  The only way we are going to address this is by Government change.  New policies need to be introduced to force that change.  The sort of things I am talking about here are introducing tax on fuel, introducing road toll schemes, road pricing.  A popular one at the moment is congestion charging scheme in London.  Now this actually reduced congestion in the middle of London by up to 30% and that’s because people were forced to pay a £5 charge, and it put people off driving into the centre of London.  And that percentage of people who used to drive to London, actually used the bus instead.  So it was a very successful operation.  

OK.  So that’s policies.  There’s also the technology that can come and help as well.  Perhaps one of the things you might talk about, or might have heard about as well, is the diversification of fuel away from fossil fuels. Some examples I’ve got here.  Liquid petroleum gas, bio-fuel, hydrogen, electric cars.  Bio-fuels are particularly very interesting.  This is basically fuel which is made from sugar and starch plants.  Well, I know it feels like we are in the depths of winter, but we are approaching Spring, and very soon you will be seeing fields of yellow flowers across the countryside.  Now these yellow flowers are actually oil seed rape.   Now you can actually run your car on that.  The fact is though, we don’t!  For some reason this country just hasn’t taken on by fuel technology, but if you went to somewhere like Brazil, you would find that 85% of the cars, if not more, use bio-fuel to some extent there.  So it can be done.  

Hydrogen is another potential source, but this is shrouded with myths.  You can’t put water in your car and expect it to run.  It just doesn’t work that way.  We may get on to that later.

I think at the moment, these technologies are very much emerging, and while these technologies tend to mature, the best we can do is just to choose small cars which are highly fuel efficient.  We seem to have a problem with 4 x 4’s.  People are choosing them simply because they probably feel safer driving them.  Now we need to reverse that choice of choosing big 4 x 4’s which are fuel guzzlers and get more fuel-efficient cars.  Now, this is fine – and what do I drive?  This is my car here, which you have just seen two minutes ago by accident!  I am not proud of that fact.  I can justify that to some extent as I actually live the country, so I did need a 4 x 4. But I also feel I need to practice what I preach, and therefore, I think this 4 x 4’s days may be numbered.

OK.  Let’s go on to aviation now.  Now this sector is growing hugely. There has been five-fold increase in air travel over the last 30 years, and it is expected to treble again by 2030. Now one of the main reasons for this in the UK is the growth of budget airlines such as Easyjet and Ryanair.  We all use these to go on holiday.   In fact we have probably gone on holiday more than we would have done if these firms didn’t exist.  And these have promoted lots more holidays, people might even have holiday homes in Spain, and even people taking these for business trips, where in the past they might have just made do with a phone call.  Another sector of aviation which has grown tremendously is freight. Goods are now being transported by planes more than they ever have been.  

Let’s start to talk, to actually discuss, the fact that aviation is very damaging.  Just to try and put some magnitude on this,  a holiday maker flying to Florida and back creates as much carbon dioxide than the average British motorist will do in a year.  That’s a huge total. That’s a long haul flight.  Short haul flights are even worse, these are very, very inefficient.  And the main reason for this is because most fuel is actually consumed during takeoff.  When you consider these short haul flights go up and down, up and down, as many as six times a day there’s a short haul flight taking off ….  You realise that is incredibly inefficient.  Nowadays, it is very damaging. Moving away from carbon dioxide here, it is actually five times greater [than CO2 if you consider all the potential greenhouse gas effects which they eventually can produce.  And the main reason for this is because the gases have been emitted directly into the upper atmosphere.  They don’t have to travel away from the ground where they might get stuck, they’re already released directly into the atmosphere.  So we feel them, things like carbon dioxide and ozone and water vapour, even in aviation, create greenhouse gases and promote global warming.  

Now some of the reactions which aviation causes actually reduce methane, which is another greenhouse gas.  Also, contrails are produced, which are these little lines here, which I am sure you have all seen.  They actually have the same effect as high level cloud, and these two variables here actually cause global dimming so there is a little bit of a see-saw going on here between these greenhouse gases and these processes here.  A bit complicated, but I think the key thing to realise is that at it’s five times greater than just carbon dioxide alone, and it starts at the top and shows you how much carbon dioxide aviation produces.

So OK.  What can we do?  Well again, we are back to this modal shift.  There is no reason why rail can’t be used for a lot of us, Ryanair, Easyjet, Budget Airline flights;  it is ten times less polluting.  It there really any need to get to flying from Edinburgh to London.  I know it is convenient, but is it really the best thing to do?  And it’s not any reason at all why we need to use planes for freight.  We have coped for years and years just shipping them on ships across the oceans, why planes need to be used these days, I don’t know.

Now the way to enforce these kinds of modal shifts, again is to change the policy.  Now the infamous Kyoto Protocol said nothing about international aviation and the reason for all of that is because we could not reach any international agreement with too many taxes on fuel.  So no tax is actually levied on aviation fuel.  The preferred option is actually to charge on emissions.  So depending on emissions coming out of the plane, each airline will have its own quota, and will have to pay for the emissions which come out.  Should they exceed the quota, they will have to buy in more ‘emissions’ from another airline, and this makes them more responsible for their actions.  Technology may also help us out here.  There is no reason why some of the alternative fuels I discussed earlier couldn’t be used on aeroplanes, and it would make planes more efficient in general.  This here is a flying wing, which is meant to be more efficient.  Now you have probably not seen one of them before, I don’t know if it is going to come off or not, but there are things that can be done.

Let’s just quickly finish off, look at these other models I have suggested about.  I think the key thing here is to realise that none of these are perfect.  I have been trying to say we need to encourage a modal shift to get on to these sorts of modes of transport, but they are not 100% clean and green, they are still polluting to some extent.   Although there are things we can do, for example use electric rail instead of diesel trains. I think the problem with rail in this country is has suffered from decades of under-investment and it’s just not an attractive option.  People are more happy to just jump in the car because at least they know they will get to where they want to be.

Shipping, I have just touched on with airlines.  The problem of this of course is just that it is very slow and if you have got perishable goods, such as fruit, they need to go on a plane.  But we did cope before, we just need to source more locally, rather than buying tangerines from South Africa, or something like that.

OK.  Finally, the buses, these are often the only alternatives to a lot of journeys than to cars.  Then again, these need significant investments to make them attractive.  I think you need subsidise the fares, and some of them will become a much more attractive option, a more attractive proposition than taking your car.  It’s actually cheaper, particularly if you have to pay the car parking every journey.  And I think the thing about buses, you actually need to make them quicker from A to B than jumping in your car, and the way in which we do that would be priority routing, bus lanes, special traffic lights that let buses through, park ‘n ride schemes, that’s the kind of thing we are talking about.

OK, first of all, it’s back to zero carbon, walking and cycling.  We need to make this a real alternative.  The way we can do this is by introducing some cycle lanes, pedestrian zones, improved storage facilities at work, walking and showers; walking buses to schools have proved very popular on the school run.  I think the problem that we face in this country, I know we are talking about climate change, one thing we can’t change is the weather, and when it’s chucking it down like that, you are not going to catch me making a zero carbon journey!

So in summary, we need to change behaviour.  A key word I keep going back to is modal shift.  Is there another way of making that journey, other than your car, and if possible that can be a zero carbon journey?  And the only way we are going to force this is by the Government forcing on us unpopular policies to make us make that change.  Now unpopular policies aren’t vote winners.  I think this is why we are stuck in the position that we are now. 

OK  I think that will do for the talk, back to Margaret.

	Margaret Danby
	Thank you Lee, it has certainly given us a few things to think about there.  And now let’s go over to Thomas Alleynes.  Are you ready there to give us your first question?

	Thomas Alleynes
	Q1.  What, if any, is the relationship between fuel efficiency and emissions of carbon dioxide? Is there a direct relationship?

	Lee Chapman
	Yes there is, there is very much a direct relationship.  The more fossil fuels your burn, the more carbon dioxide you are going to produce.  It is as simple as that. You need to choose these highly fuel efficient cars.  It’s all about reversing this trend of 4 x 4 ownerships.  Let’s just say near enough every car you see these days is a 4 x 4, and they produce more emissions just because of the amount of fuel they burn.  So the relationship is there; small cars is the way forward.

	Margaret Danby
	Another question from Thomas Alleynes?

	Thomas Alleynes
	Q2. Does the water vapour released by burning fossil fuels for transport contribute to global warming? 

	Lee Chapman
	Oh! Now this is an interesting question! Now you might have heard conflicting views on this one.  Now I’ve just touched on water vapour of aviation; I will come back to that in a little while.  I think, in summary, water vapour, although it is a green house gas, if it is released into the atmosphere at the ground [level], the chances are that it will be rained out – it will just be called precipitation.  However, when it comes to aviation, things are a little bit different, because planes fly right up in the atmosphere.  There is a fine line between something called the troposphere and the stratosphere.  Now, if the planes fly in the troposphere then the water vapour will fall as ground surface precipitation.  However, if it goes a little bit higher, which most aircraft do, into the stratosphere, there is no way that the water vapour can escape back to the earth, and yes, it is a greenhouse gas at that time and it will promote global warming.  So it is a bit of a two-way thing there.  Aviation is a crucial one for making water vapour into a greenhouse gas.  Maybe if we could make planes fly a bit lower, we could eliminate that problem.

	Margaret Danby
	Thank you Lee.  It just shows that the answer is not always as easy and straightforward as you think it is.   Back to Thomas Alleynes.

	Thomas Alleynes
	Q3. Could Hydrogen fuelled vehicles reduce emissions of Carbon Dioxide? 

	Lee Chapman
	Aah! OK.  Wel,l I had a feeling that this was come up so I didn’t touch on it too much in that talk, but I think we all have a bit of a dream that we can put water in our car, and the car will run on just purely water alone.  I’m afraid the chemistry and laws of physics really don’t allow for that.  The way hydrogen vehicles work at the moment is they use natural gas or methane.  What you need to do in your car, is you put methane in it, and its process is to strip away the hydrogen atoms from all the other elements which are in methane.   Now unfortunately, some of those other chemicals, and chemistry, which are in methane are carbon dioxide.  So while you are stripping away your hydrogen in your car, you are actually going to be emitting carbon dioxide, although not quite at the same level as it is done with fossil fuels, but the problem is still there.

Now returning to this dream of running your car on water, this is a much simpler chemistry.  Essentially water is H20, so just by a quick bit of chemistry you can split those hydrogen atoms and just leave pure oxygen.  Now the problem with this, and why it contravenes the laws of physics, is that to actually split water into hydrogen and oxygen, you need an additional energy input, and you can’t make energy from nothing.  So in addition to putting water in your car, you are going to have to put something else in as well, in order to make that reaction happen.  So the actual dream of running a car on pure water is not going to happen.

Now an alternative is literally just to put pure hydrogen in your car.  Fill up from a hydrogen petrol station if you like, for want of a better word.  The problem with hydrogen is it’s very, very bulky.  You would need a huge fuel tank on your car to actually have enough hydrogen in there to actually go any great distance, and it would need a complete new infrastructure; whole new stations, and reforming plants.  It would be incredibly expensive, and I don’t think any Government would commit to that.  So the only real way that hydrogen is going to work is to have portable reforming plants, as they call them, on each car. And I just feel that the technology is not quite there yet, and although this might come into being in the future, I don’t think any of us will have a hydrogen car in the next two decades at least.

	Margaret Danby
	Oh well! I will have to think again about the next car. Back to Thomas Alleynes.

	Thomas Alleynes
	Q4. What are biofuels and why are they held to reduce emissions of carbon dioxide? 

	Lee Chapman
	OK.  Biofuels.  Now I think I have just briefly touched upon these.  It’s basically producing fuels from sugar and starch in plants and those fuels can be used in any car.  Now the oil seed rape which we can grow in this country, which I have just talked about, is not a particularly potent bio-fuel, but things like sugar cane in Brazil, are very, very good fuels, and that’s why everyone uses this in Brazil.  The advantage of bio-fuel is that you can mix it in with traditional diesel and petrol.  In fact, if any of you were up early enough watching Breakfast on BBC (I know it’s not very fashionable for school students that) you will see the first bio-ethanol car was actually being shown on there, and there has been a bio-ethanol petrol station now built in Norfolk.  Just the one.  So you could not travel very far on it, but hey, things are changing though.

The beauty of these bio-fuels is that, because you can mix it in with traditional fuels such as petrol and diesel, a lot of cars can use it without any modification.  So where we had a problem with infrastructure with hydrogen, it had to develop a whole new specialist infrastructure, there’s no specialist infrastructure require for bio-fuel. You could put say 5% bio-fuel in your car and 95% normal diesel, and your car should run fine. Now some of the obstacles you come up against though with this is the actual people who make the cars.  They don’t like the idea of putting in these untried, untested fuels, as they see them, and therefore if you use this fuel  in your car it will often invalidate your warranty.  The only real problems are is that it can perish rubber, and this is why the warranties get invalid, so you’ve got various seals on the motor, then they may rot and the car manufacturers don’t want anything to do with that.

Let’s just touch on why bio-fuels are so good for the environment.  I just overlooked that.  They actually recycle carbon dioxide.  While a plant grows, it takes in carbon dioxide from the earth, and then when you burn it, it just puts the same amount of carbon dioxide back in there.  And that’s why they are seen as an environmentally friendly alternative.  I think bio-fuels have got tremendous potential to be used in this country, I think indeed across the world, but I think the problem is agriculture can not support the amount of sugar crops or bio-fuel crops to actually produce enough fuel for us all to use.  We are faced with the problem of growing population and agriculture needs to concentrate on growing food, otherwise we are all going to starve.  Producers of fuels for transport is not high on the Government agenda. So if we cover the entire globe with bio-fuel plants, we still would not have enough to run all our cars on.  So the way that bio-fuels will go forward is we will have to use mixes of 5% and 10% in traditional petrols and diesels just where we can, just to reduce carbon monoxide to some extent just by using that approach.  It is a very interesting thing, it is quite a big subject area and I’m quite interested in that, so I think we will leave it at that and move on to another question.

	Margaret Danby
	Have you another question for us?

	Thomas Alleynes
	Q5. Why are mass transit systems like rail, bus and train said to reduce emissions of carbon dioxide and is there evidence to support this? 

	Lee Chapman
	I suppose the key thing with us on a mass transit systems is the clue to the title – mass transit. You are moving a lot of people from A to B in one go, rather than lots of people moving in cars or all individually.  That’s why they are environmentally friendly.  It is the actual method pf propulsion which is crucial here.  If you’ve got a diesel train, it is still going to be polluting.  An electrical train is like a tram, which you might see in Sheffield, in Manchester and even Birmingham.  These are not polluting at all, they just run on electricity.  But the crucial thing here is where does electricity come from?  Does it come from a coal fire power station, like Rugeley?  If that’s the case, then you are still producing carbon dioxide.  But if it is coming from nuclear energy, which is now becoming increasingly in favour by the Government, then yes it is a clean source of power.  And the ideal solution would be to run these mass transits systems as renewables, but unfortunately our Government doesn’t seem convinced with that option at the moment.

	Margaret Danby
	So we need to look into a few more sources of energy then.

	Lee Chapman
	Absolutely.

	Margaret Danby
	Thomas Alleynes, your next question please.

	Thomas Alleynes
	Q6.  In order to minimise emissions of Carbon Dioxide is it better to replace a car with one which is more efficient, or to make more use of the old one? 

	Lee Chapman
	It is another one of these ‘yes/no’s’. Now there’s no doubt that a car manufactured today has less emissions, and it’s far more engine efficient than a car manufactured a decade ago.  There’s no denying that.  However, you need to consider how much carbon dioxide is being made, how much greenhouse gas is being produced in the actual manufacture of the car.  So, is it really environmentally friendly to keep replacing your car every few years or not?  It’s hard to say.  I think it probably will, if you have got an old car.  They tend to be quite polluting.  I would probably err on the side of saying, reply to it, it’s going to be much more efficient and generally better for the environment, but there still would have been greenhouse gases produced from its production.

	Margaret Danby
	Thank you Lee. The next question please Thomas Alleynes

	Thomas Alleynes
	Q7.   Could electrically powered vehicles reduce emissions of carbon dioxide? 

	Lee Chapman
	Well this comes back again to the mass transit systems.  It depends where your electricity is coming from to power your vehicle.  If it is coming from coal, well probably not, but if it is coming from nuclear, we have a nice new nuclear power station in the UK under renewable sources, and yes this is the answer.  There are problems with electrically powered vehicles, they tend to run out of power after 30 miles, and you might just get into work and back in it, and then it will need recharging.  They are also incredibly expensive.  I thought having an electric car was quite appealing, so I looked into it and was shocked to find it was going to cost me about £40-50,000, which is 10 times greater than the price of just say a new small run-around. So that is a very limiting factor.  I think some Government grants may be available, but I bet you they are not of the magnitude of £30/40,000, to make this whole thing more affordable.  

I suppose with special electrical motor vehicles, I think hybrid cars will probably be [the way forward] – you see them on the road now, such things as  the Toyota Prius.  These actually charge as they are driving along, but they also use traditional fuel as well.  I think just using a combination of electric, with traditional fuels is probably the immediate answer until the technologies mature.

	Margaret Danby
	We are quite short of time now, so let’s push on to the next question please.

	Thomas Alleynes
	Q8. Air travel is often held to be extravagant in its emissions of carbon dioxide.  Is this true and if so what can be done about it? 

	Lee Chapman
	It is extravagant in its emissions not only of carbon dioxide but greenhouse gases in general.  I think the knack of this is fly lower, fly slower.  If you fly lower you can actually optimise the amount of emissions which come from air travel and if you use slower propeller planes, these are far more energy efficient.  Those are the way forward.  It just means sacrificing the time it takes for us to get to our destinations.

	Margaret Danby
	Your next question? 

	Thomas Alleynes
	Q9.     Can we sustain cheap air flights, given their impact on the environment?

	Lee Chapman
	Well, I have just talked about this a little bit before.   The idea is they are not sustainable.  It is not sustainable environmentally.  They are not sustainable financially.  The Government will have to levy a tax on fuel, as well as increasing airport taxes.  I am afraid the public will have to take the burden for them.  The chances are they will be taxed on their emissions in the future as well.  That’s another cost.  I wouldn’t be surprised if the budget airline fares are going to double, if not treble, over the coming years.   It’s a fact of life.  Most people who have bought holiday homes with cheaper air fares in Spain, are going to face a big hammering in their pockets from that one.

	Margaret Danby
	Right.  I think we have time probably for just one more question now.

	Thomas Alleynes
	Q10.  Will it be necessary for us all to reduce our amount of travelling in order to combat global warming? 

	Lee Chapman
	I don’t think so.  I just think we need to be a bit cleverer.  We just need to use those alternative modes.  We need to start walking.  We need to start cycling.  If the climate improves, we may all want to start walking and cycling a bit more with climate change.  Perhaps that’s a positive effect of climate change.  We often concentrate on the negatives.  There are positive ones.  And if we all use energy efficient cars, just think about things a bit more, I am sure we don’t need to cut down on travelling that much.

	Margaret Danby
	Thank you, Lee, and thank you to the students there at Thomas Alleynes.
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