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Climate Change and Energy Supply 
 
 
Introduction 
 
The contrast between yesterday evening and this morning is striking. We have now 
heard a representative of big business arguing as if he were a climate researcher, 
and earlier someone else simply interested in maintaining the status quo, and trying 
to keep his country’s power. We have heard about the two key challenges for this 
century: the first being to ensure the development of developing nations , something 
that has not been particularly stressed until now. Last year, the global economic 
product grew by about 5 percent. This is one of the highest – if not the highest – 
figure ever achieved. All our climate scenario calculations to date have assumed an 
average annual per capita growth in economic product of 2.5 percent until the end of 
this century. Assuming that the world population will grow by 1.2 percent annually in 
the same period, this 2.5 percent growth per year/capita would result in an up to 25-
fold increase in global economic product by the end of the 21st century accompanied 
by a correspondingly rising energy demand. But at present we are most likely going 
beyond this 2.5 percent avarage growth per year/capita, since I can't imagine that 
China or India will drop to a 2 or 3 percent growth rate per year/capita  in the near 
future. And this will also mean an even higher than anticipated increase in global 
energy input. 
 
The second challenge was succinctly described: our increasing energy consumption 
must go hand in hand with a  reduced emission of greenhouse gases. It was once put 
to me by a journalist at a press conference in Berlin that what I was arguing for was 
to "square the circle", and I agreed, explaining that mathematicians had in fact 
managed to solve this recently, and that we would achieve it as well. 
 
 
Climate Research Results 
 
No doubt you are expecting some news from the field of climate research from me, 
and I am happy to oblige. Although I will be drawing on recent publications, I will not 
be quoting from the IPCC Fourth Assessment Report as this is still confidential, 
despite the fact that it has leaked, as you will have seen, onto the front pages of 
German newspapers. I was asked to comment on this but refused, pointing out to 
journalists that they were citing a confidential document. Instead, I will rely on what I 
know from my colleagues.  
 
Number one: the recent warming, and by this I mean about the last 40 years is 
predominantly anthropogenic. This was not so well known about ten years ago – we 
still had problems expressing this in such strong terms. The sun has had no 
significant influence since 1978, since we directly measured the output from 
satellites. In other words, the sun is fairly stable – between an active period with a 
high number of sun spots and the inactive part with nearly no sun spots in the 
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eleven-year period the average amplitude is only one per mille . That's all, and it has 
been stable for the last 28 years.  
 
Next comes something much newer – namely sea level rise. Sea level rise is now 
estimated - using satellite data which has been continuously available since 1992 – 
as being 3.2 mm per year. This is the conclusion drawn by several groups. About 
two-thirds of it is merely due to the expansion of sea water, while the remainder is 
attributable to melting land ice, mainly from glaciers in mountainous areas, and to a 
lesser extent from the big ice sheets. 
 
Number three: global dimming as seen from the 1950s to the 1980s has definitely 
ended, and has turned into a recent brightening. What does this mean? More solar 
radiation is again penetrating to the surface because air pollution across large parts 
of our globe has been reduced since, mainly, the collapse of the Soviet Union, and 
since the implementation of a number of clean air acts in certain OECD countries. 
Only over India and parts of China is a regional dimming still ongoing, with less solar 
radiation penetrating to the surface because of high levels of air pollution.  
 
Let us now turn to the sinks for anthropogenic carbon. It has become increasingly 
clear over the years that only about two of the total 8.5 billion tons of carbon emitted 
by fossil fuel use and deforestation each year end up in the ocean – about 3.5 billion 
tons of carbon each year remain in the atmosphere, increasing the CO2 level. Where 
does the rest go? This is no small amount – we are talking about some 3 billion tons 
of carbon per year. At present it is going into the terrestrial biosphere, i.e. forests and 
soils. We do not know whether this will continue at this rate – this is a key research 
question. 
 
Emerging earth system models have produced some new findings concerning the 
duration of global warming. When various scenarios are run in a coupled ocean, 
atmosphere, land, vegetation, ice sheet model over about four thousand years, we 
find that coastal cities and marshlands disappear eventually, in all scenarios without 
climate protection. This will not happen in the 21st century, nor in the 22nd century, but 
will start to become a very serious problem in 2500. The mean global warming will 
continue not only for 200 years, but for millennia. And it is even speculated – and 
speculation is after all allowed in science, as there can be no progress without 
speculation – that under scenario A2, i.e. massive population growth to 11 billion 
people, no significant development of developing nations but major use of coal 
across the planet, the global conveyor belt in the oceans, the Gulf Stream or, in 
scientific terms, the North Atlantic Drift will collapse.  
 
This is the conclusion drawn by all the groups who have examined this scenario: The 
collapse of the Gulf Stream will lead to a lower rise in sea level than that which would 
be seen in a moderate scenario, because in the moderate scenario the Greenland 
Ice Sheet will completely disappear. In hundreds of years from now it will start to melt 
at a high rate, but the reason for the collapse of the conveyor belt will not be fresh 
water from Greenland, but more precipitation falling or discharged by rivers into the 
Atlantic Ocean. This differs significantly from what climate history teaches us, where 
we have generally seen a major additional freshwater flux from ice sheets. If we take 
this seriously, the next few decades will determine whether Hamburg will still be a big 
city in 2800. Up to now, climate scientists have shied away from making such 
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statements as the computing power and the modelling capability were not sufficiently 
advanced.  
 
 
Political Reactions? 
 
The sensitivity of the climate system seems to be comparatively large, so that even 
the European Commission's tolerable climate window of plus two degrees centigrade 
warming by the end of 2100 would not prevent parts of the Greenland Ice Sheet from 
melting, which is why we on the German government's Global Change Advisory 
Council, urged that we try to aim for a very, very low stable concentration of carbon 
dioxide in the atmosphere. If knowledge is gained later which permits goals to be 
relaxed this can be done very easily, but the opposite is very difficult. What follows 
from the findings of climate researchers? 
 
It is interesting to note that nearly 20 years ago a warning was issued by the 
Meteorological and Physical Society in Germany, addressed to the public and the 
government, claiming that we would see global climate change caused by mankind  
and we should react politically now. It has taken 20 years for a small minority of 
scientists to prompt the Dräger Foundation to hold such a conference. Very first high-
rank statements were issued in 1985 by a small group of scientists who had been 
asked by the World Meteorological Organization (WMO) and the United Nations 
Environment Programme (UNEP) to assess the potential threat of global climate 
change caused by humankind. The Villach Conference – named for the town of 
Villach in Austria where it was held – resulted in a very clear final statement which 
still holds true today. They said that within a few decades all our security-related 
infrastructure would no longer be adapted to the frequency distributions of climate 
parameters (which also contain the rare weather extremes in their tails). This 
statement, issued 21 years ago, was a very wise statement. Nonetheless, it took 20 
years to achieve a global international law (the Kyoto Protocol of the Framework 
Convention on Climate Change of the United Nations) to serve as an umbrella and 
persuade major companies to acknowledge the signs we have been hearing about 
today. 
 
 
An Energy Supply System Protecting Climate 
 
We can now ask ourselves what sort of energy supply system might be conceivable 
that would no longer be a threat to global development. All the scenarios we have 
discussed up to now have no direct coupling between the socio-economic system 
and anthropogenic emissions. It is simply assumed that we will continue to burn fossil 
fuels. But there is no assumption that conferences like this can change people's 
minds and lead to a style of policy-making that is more focused on climate protection. 
There is not sufficient understanding of this socio-economic feedback to allow 
anyone to forecast with any degree of certainty what will happen. 
 
That is why the Global Change Advisory Council to the German government said that 
any scenario which assumes that our personal behavior must change will mean that 
we will lose immediately, because next day Frankfurter Allgemeine Zeitung, an 
opinion-maker in our country, would run a headline talking about "The good people of 
the GCAC/WBGU", i.e. those illusionists who are trying to change the character o f 
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humankind. That is why we recommended assuming a high economic growth 
scenario with technology-friendliness, namely A1T. The A stands for high economic 
growth, 1 for multilateralism (we hope, for example, that the United States of America 
will come back on board), while T stands for technology to be used once it is 
available . Under such conditions, you could aim to remain below two degrees of 
warming in the 21st century, mainly by relying on renewables. For a certain period of 
time, however, as described in the presentation before mine, namely from about 
2020 to 2050, we would need intermittent carbon sequestration under this scenario.  
 
Before I presented this report to our government, Joachim Luther and I had to 
persuade the Minister for the Environment, who was Jürgen Trittin at the time, that 
carbon sequestration is not a sin. Because at the time there was no way that many of 
the environmentalist groups would accept an interim period of sequestration if 
economic growth were high and new technologies were not yet available. For 
example, we did not count on nuclear fusion. Why? Well, this has not been proven 
yet. Solar photovoltaics, on the other hand, is a proven technology;  it functions, but is 
very costly and will only come to the fore at a later date, and then has to show very 
steep learning curves. At the same time, however, learning curves, as has been 
shown today already,  also apply to fossil fuels. We will use them more intelligently 
than has been the case up to now. And where do the learning curves meet making 
solar energy more economic than coal burning in a global emissions trading 
scheme? This was one of the key questions for the global economy model which was 
run by key scientists in the field rather than by us in the Council.  
 
Let me end by saying that it will not only be possible with renewables but also 
cheaper. This will involve an interim period of partial sequestration, but what has not 
been said up until now is that this will have major consequences for the distribution of 
power on our planet. Who will have the basic fuel – the sun – in a society which uses 
mainly renewables? These will be countries like Somalia, Burkina Faso, i.e. those 
countries where most solar energy per square meter and time unit is offered. And 
most of us in the areas of climate and energy research, believing  as we do in a bright 
future for renewables, would call this a peace dividend. 
 
If we switch to renewables, we don't need to struggle for our fuel because it is 
available  for everybody. North Germans may believe that there is no sun in Northern 
Germany – yet if you ask how much energy is provided by the sun in Hamburg 
versus Somalia, the answer is that the difference is only slightly higher than a factor 
of two. If you then consider how well Central Europeans and Scandinavians typically 
handle technology, shouldn't we expect nearly the same harvest despite a lower net 
input in our latitudes? If you want to know more about this – for example about 
contraction and convergence, which I did not talk about – then go to the website 
www.wgbu.de and you will find all the reports, including a recent one about the 
threatening changes in the oceans. Then you can judge yourself what the German 
government has learned from scientists and how much has been implemented or 
disregarded. 


