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Title.  Slide 1. 

 

Introduction 

Slide 2. I want to talk about the practical and moral outcomes of using renewable energy. 

Why is it practical?  We have to remind ourselves that nothing lives, or moves, or 

communicates, is heated, or is made, without energy.  Everything needs energy: the houses 

we live in, our own bodies, business, industry, transport and natural ecology. The need is so 

familiar that we tend to forget that without energy supply there is trouble.   

Slide 3.  Indeed, without energy supplies there is death in every sense.  Economies collapse, 

commerce collapses, your life at home would collapse and biological organisms would 

cease.  So it is incredibly important to keep energy supply going.  Why is it that the bulk of us 

forget about energy and don’t think about it?  It is because a continuing supply comes 

naturally from the Sun; it is there every day, it wakes us up every morning, we have hymns 

praising it and it continues without our intervention.  It is there, it is part of our existence and 

we tend to forget about it.  But nevertheless, for our economies we obviously need 

satisfactory forms of energy. 

Slide 4.  Energy is practically needed, but why do I say it is morally needed?  It is because 

sustainability is a moral issue.  It is not just that we seek to exist; society seeks to become 

richer in an economic, physical and health sense.  ‘Sustainability’ is looking after future 

generations.  We have to learn to live with ecology.  We have a duty for minimum pollution 

and we want energy security.  Governments are particularly conscious of this to have energy 

supplies for their country that they can rely on. 

Slide 5.  So energy supply is both practical and moral.  It is for governments, institutions, 

commerce, schools, churches and for you in your home and in your life. 

 

Defining ‘renewable’ 

Slide 6. We will consider renewable energy, which requires basic definition in talking about 

this, so I have a definition for renewable:  it is a natural, persistent current of energy in the 

environment.  What does that mean?   It means the energy is already going by.  We don’t 

have to worry about making it; it is passing us by all the time.  If we don’t use it, it passes by.   

Slide 7. That is how the world is sustained.  So we take some of this energy, we use it and 

we put it back where it has come from.  So these are the supplies of sunshine, wind and rain 

and others as we will see. 

How much is there?  Well, renewable energy is part of the natural environment.  We divert it 

and we use it.  That is in marked, fundamental contrast with the other supplies like nuclear 

and fossils.  These we dig up; we take material which is under the ground, out of reach of 

ecology.  It is not part of ecology; we bring it up, we use its energy and then we have a huge 
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problem dealing with the bits and pieces left after.  I argue, why do we dig that hole in the 

first place?  If the material is out of the way, under the ground in the first place, what on earth 

are we doing bringing it up when we have so much energy going by in the environment 

already?  That is my fundamental case – why bring the stuff up, when we have such a 

problem in dealing with it once we have brought it up?  Leave it out of the way underneath 

and live off the supplies from the renewable energy. 

Slide 8. Is that possible?  The first and obvious thing to say is, ‘is there enough’?  So you get 

out and you take the measurements and you see how much energy is in the environment.  

The bulk of it is coming down from the Sun.  From the Sun there is 20,000 kilowatts, per 

man, woman and child.  In Britain we need 4 kilowatts each or less.  There is 20,000 

kilowatts coming from the Sun if we look at it on a global scale.  Then as the sunshine 

arrives, it is absorbed as heat, water evaporates and comes down as rain and there are other 

processes as on the diagram.  In addition, there is some heat coming out of the ground – 

geo-thermal heat – and there is some energy from the movement of the Sun, the Moon and 

the Earth by gravitation in tides.  So those are the flows of the energy for the world as a 

whole; there is plenty there.  It is a question of how we use it. 

 

Renewables and technology 

Slide 9. There is no shortage of renewable energy, but we obviously need technology to 

utilise it; electricity does not appear from the Sun!  If you leave your car out in the car park in 

the Sun, it is not going to go.  So we need technologies to transform the energy; there are 

three categories.  We want heat, we want fuels and we want electricity.  We need heat for 

this room, we need heat for processing, particularly for making metals.  We need fuels 

(mainly we think of fuels for vehicles).  We need electricity; that incredibly powerful 

technology for making machines work, for communication, for the lights and much else. 

The good news about renewables is that they cover all those sectors; it is not just one of 

them.  It is not a technology that is just for electricity, or a technology that the companies 

think of mainly for fuels; it covers the full amount.  So let’s put those technologies in the same 

boxes that we had before.  We looked at the way the energy comes through the 

environment, we looked at the numbers, now lets put the technologies in there. 

Slide 10.  We looked at the energy that is coming down from the Sun that is absorbed as 

heat.  Consider each box on the diagram.  So there are solar water heaters; we can have our 

buildings orientated towards the sun, carefully constructed to use the Sunshine more 

efficiently.  We can concentrate the power of the Sun.  If you live in a country with a lot of 

bright sunshine, this can be turned into electricity and process heat.  We have the rainfall 

providing hydro-electricity; both large scale and small.  We have the movement of the 

atmosphere making the winds and the winds make the waves; so we can put technology in 

there.  We have photosynthesis for biomass, and it is very important to make our fuels there.  

The great thing about biomass is that it is storage.  So when plants grow they basically trap 

the energy of the Sun into a store.  This big problem that electricity has, energy storage, is a 

fundamental difficulty; but no so with photosynthesis where storage of energy is intrinsic.   

Once the plants grow and the crops are there as biomass, we can relax about when we use 

them. 
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The heat that is in the earth; if you are in the right place where it is accessible as geothermal 

heat you can make electricity.  Separately, heat pumps extract heat energy from the earth as 

‘ground-sourced heat pumps’, which is available in the ground from solar energy heating the 

ground.  Also tidal energy can be used. 

There is another aspect of the sun’s radiation, it is not just the amount of energy, it is the fact 

that it is a quantum system and it can excite electrons as it does in photosynthesis, but in this 

particular case it can make electricity and photovoltaic cells.  So we are not using just the 

energy as such from the Sun; we are using its radiation characteristics. 

Slide 11. There you see a wealth of technologies possible with renewable energy.  Of those 

different technologies, there are what I call the Big Three – solar, biomass and wind.  They 

are the dominant energy fluxes that come.  They are also dominant because wherever 

people live you always have at least two of those three available in relatively large amounts.  

One of my first jobs was in Khartoum University in the Sudan, where solar energy was 

strong, biomass was in the crops but there wasn’t so much wind and the rainfall was more or 

less zero.  So we had two of the ‘big three’.  Wherever you go in the world you are going to 

have two or more of the ‘bug three’ resources.  If, however, you have a stream running down 

the back of your house and you can use that for hydro power, lucky you, that is tremendous.  

So most of the other forms of renewable energy are splendid if you have them, but it is not 

guaranteed that they will be available on the site that you have. 

Slide 12. Now let’s look at those technologies a bit more, though we won’t go through them 

all in detail.  You will see from the Slide that there are a lot of technologies, very 

comprehensive in skills and science and the ability to provide heat, fuels and electricity.  That 

is a major thing that I want to say about renewables; it is incredibly comprehensive, not only 

in scale from large to small, but in terms of the skills in society.  I have a vision that I can 

justify of a very comprehensive society satisfactorily supplied by renewable energy.  Hence 

lifestyles and structures of society are formed to fit the energy resources.  For instance, the 

sizes of the habitation; it is very difficult to supply large cities or minute villages. So 

somewhere in between, say 200,000 inhabitants, is probably the scale that fits total 

renewable energy supplies.  This requires a very careful mix of agriculture and food 

production with other forms of technology.  So a full set of renewable supplies becomes 

incredibly comprehensive in the way it works.  Renewable energy is not a technology where 

you put fences round and police it, or you have to put signs up warning of extreme danger. 

Slide 11. Another point I want to make is that in each of these technologies there is much 

very sophisticated science.  In fact, I would argue that modern science, certainly post 1950 

science, is most suitable for renewables technologies, which are leaving a lot of the other 

technologies behind. 

Let’s talk about photovoltaics for instance.  The sophistication of taking the sunlight and 

turning it into electricity in an efficient manner is very, very advanced science.  A lot of it is 

nano-technology; requiring the deposition of thin films, processing, making these materials  

rugged to withstand the weather; very sophisticated science. 

Window glazing.  If you want to orientate to the sun properly, you want to keep the infrared 

heat in.  You want the glass to stay clean so it doesn’t get dirty, self-cleaning glass and so 

on.  So there is much sophistication all the way through. 
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Biofuels.  The aim is to get the biofuels from lignin, the waste from wood that no one uses.  

There are signs that biofuels can be produced from algae at large scale.  So there is a great 

deal of advanced science all through. 

 

How much can renewables do? 

Slide 12.  Now how much can renewable energy supply of world need?  I think it can do 

everything, but then I’m standing here, just me, saying it.  I was delighted to find that the 

WWF, the World Wide Fund for Nature reported in June 2011, accessible on the web, 

arguing the case that there could be 100% world energy from renewables by 2050.  The 

emphasis is that it can be.  They are not saying it will be, because the ‘will’ depends on the 

political side.  But if, as Jimmy Carter said, there was a moral equivalent of war and you 

really had to do it; 100% renewables could be implemented.  The WWF  Report explains how 

this can be done. 

One of the most important aspects is becoming efficient in our energy use, so we reduce the 

total energy that is needed.  That is absolutely crucial.  Consider your house and the way you 

live; frankly, it is not difficult to have a 50% reduction.  We’ve done it in our home.  You work 

at it, it takes about 5 or 6 years and it changes your lifestyle; but you can succeed.  Who has 

a car that does twice the distance on fuel compared with the first car they bought?  Ours 

does.  My first car was 10 miles to the gallon when I was a student.  I can’t believe it.  Now 

50 mpg and pushing out to 80 mpg is quite possible.  So as many steps in  energy efficiency 

as possible should happen. 

Slide 13. WWF give their reasons for why 100% renewables supply is needed.  First of all 

they point out, there are 1.4 billion people with no electricity supplies.  Those people without 

electricity now are most likely to be getting it from renewables.  Oil and gas are finite 

materials and are running out.  Climate change is a reality.  These are WWF’s words.  We 

need to dramatically reduce coal because of climate change.  Nuclear, WWF says, is 

unethical and expensive.  Those are the key things and then they go on to talk about the 

greater energy security with renewables, efficient use of energy and how the integrated 

package could be possible.  

It does require changes in lifestyle; less eating of meat for instance.  Energy going through 

the cattle to us is about 10 times less efficient than our eating plants directly.  So WWF admit 

there would be big lifestyle changes for everyone in this.   

Slide 14. There is a summary of how the world could move to renewables by 2050 and you 

can get the Report from the website.  Certain aspects are noteworthy; vehicles would be 

much more dependent on electric power;  not only passenger cars, but trade vehicles as well 

and trains.  So the WWF Report predicts the greater use of electricity because it 

encompasses transport, as well as other needs. 

Andy was talking about the need for fossil fuel to continue.  WWF say that it will be 

necessary for certain metal processing.  The heat consumption in making metal is so large 

that certain fossil fuels will be needed for that.  But overall, because of the introduction of 

renewables and the reduction of demand, the totality is effectively 100% renewables by 

2050. 
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What needs to be done? 

Slide 15. Why should people do this, or are they doing it?  There are two categories of 

looking at how it is happening now.  First of all, top down; in other words the governments.  

The EU has taken the legal decision, which all our governments have agreed to and the UK 

was more than happy to sign up to, that there will be 20% of European Union energy from 

renewables by 2020.  The British government has actually gone further and put into the law a 

90% reduction in fossil fuels by 2050.  Now that was very easy for the Labour government to 

do because they don’t know who is going to be the government in 2050 to pay the fine if it is 

not done!±  Nevertheless the legal requirement is there. 

Carbon trading is starting.  China gets so slated, it is really cruel; China is doing a huge 

amount in renewables.  They realise the challenge, the environmental challenge, because of 

their lack of forests for instance.  So basically, economies are changing.  A bit slow, but all 

round the world they are changing. 

Now what about bottom-up?  Well, that’s you and me.  What is happening for the ordinary 

person?  A major step in the UK is, at last, we have a feed-in tariff, so that you can generate 

energy at your house and you can sell it in an easy way.  That’s done with electricity with  a 

feed-in tariff and there might be an equivalent for heat, though it might be a bit different.   

Another example is if you take any trade manual, for instance a plumbers’ magazine, or a 

building magazine, or farmers’ magazines, you will find a lot of training happening regarding  

renewables.  There are courses on how you get the materials for doing the work and so on.  

There is a lot that is happening.  So, not only are governments changing, but bottom-up 

individuals are changing. 

Slide 16. There is another useful report that I would push you to look at.  Ren 21 is a 

European organisation for renewables in the twenty-first century.  A lot of details and facts 

are available in the REN21 World Status Report 2010.  You see the dominant use of energy 

in the world is now from fossil fuels and from nuclear for a proportion of electricity.  The 

Report looks at the renewables; what we immediately see is that the use of firewood, called 

‘traditional use of biomass’, is a dominant use.  Don’t disparage firewood; we heat our house 

with wood.  We do not use open fires at home, but enclosed stoves.  There is nothing wrong 

with using wood.  Call it biomass and biofuel and everyone thinks it’s alright!  So do not 

disparage people who cook with firewood.  You will see that the supply of heat is a dominant 

need that is being met by renewables. 

Slide 17. If you look at global electricity, fossil fuels are still dominant, nuclear obviously a 

large proportion, hydropower we know about and the other renewables.  On the screen there 

is a graph that shows the breakdown for different countries and the world as a whole, as the 

different amounts of renewables. 

Slide 18. Wind power has been mentioned.  There is a rapid increase in wind power. The 

growth each year of wind is 30 to 40% more manufactured each year from the year before.  

That is new factories, news jobs, new employment, new standards, new transportations, new 

designs of turbines; a huge, rapid increase in the use of wind power.  But when something 

grows exponentially, it takes some years before you suddenly notice it.  I think of children 

growing up, suddenly when they get to 13 and 14 – oh, you’ve grown! – and they have 

appeared on the scene.  So steadily, steadily, each year not much noticed about it and then 
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in a year or two it suddenly happens and it has arrived.  Wind power is about to get to that 

stage where it has arrived in that sense, with the growth being very strong. 

Slide 19. The other technology that is following about six years behind wind power is 

photovoltaics - making electricity from the Sun.  It should be absolutely standard that the 

roofs of houses are made of photovoltaic panels.  Why on earth have a roof there doing 

nothing in terms of energy, when it can produce electricity?  Such application will come and it 

will be standard for all buildings to have photovoltaic roofs.  It is beginning now and with 

steady growth. 

Slide 20. One technology we don’t think about much, but it really works, is solar water 

heating.  China dominates in solar water heating.  Good on China.  We have one at home, 

they work well. 

Slide 21. Vehicle fuels, bio-fuels, coming into vehicles. Again, this is growing. 

Slide 22. What about the business side?  The investment is happening and at last it is 

beginning to show.   

Slide 23. The growth per year of renewables is extraordinary, some showing 150% increase 

in a year.   

Slide 24. There is also a very significant increase in jobs in renewables.   

Slide 25. The growth of renewables in electricity with the European standard presents quite a 

challenge, moving from about 1% up to 15% by 2020.   

Slide 26. It is a tragedy the UK has not dome more, because the options for renewables in 

the UK are probably better than most countries because we are on the east side of the 

Atlantic and have so many opportunities. 

Slide 27. What do we do in our house?  Photovoltaics for electricity and solar heating for hot 

water.  Slide 28: Heating systems, cookers and boilers, stoves in the house running entirely 

on bio-fuels.  It is hard work.  It is a distinctive life-style thing and not a trivial exercise. 

 

Conclusion 

Slide 29. I conclude then and argue that renewables are proven technologies.  The vast 

majority are in the market place being traded by the many companies making them.  The 

products are improving, of course, but already they are part of everyday life and the public is 

receiving the benefit.  No one is against renewables; the only thing said is that they are 

insufficient.  I think the WWF report and others show that renewables can be sufficient, but 

now there is a lot to do. 
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