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AP: Can you tell me a little bit about your research?

AF: My research has been concerned for many years with the impacts of climate change on ecosystems.  What I am doing is mostly modeling, that is I collaborate with people who do the field research and I am a specialist in modeling complex systems like forests, sometimes also meadows and grasslands, and I’m looking for the what happens to those systems due to climate change, either in the past, during the end of last ice age or in the present, and most importantly in the context of climate change in the future.

AP: Can you say a little bit more about what you mean when you say model?

AF: There are many models and different types of models.  I would pick one we work most with, patch dynamics, based on the idea that within a forest, when one tree dies it leaves a gap, and within this gap you find a lot of individual young seedlings growing up and competing for light and nutrients and trying to grow.  These are the kinds of system that we are trying to model.  And in the model we don’t just track individual trees, we track what the environment is at the particular moment and how it changes if you have lots of precipitation or if you have drought or a flood or whatever and these events shape the competition and what happens, and we base these models on the tolerances of different species.  Some for example can grow even under a lot of shadow, or even if they are underneath the crown of a big tree and others can’t and need a lot of light, these shape the competition in the models, and these models have been quite well tested, they belong to some of the best models we have in ecology.  This was one of the primary reasons I got interested in it, that is that these models can quite well predict what kind of natural forest you would find anywhere in the world if you know the climate and you know the soil properties.

AP: How is a model tested?  

AF: You test a model first by taking the environment, taking a particular location, and if you feed that data into the model, you should get the forest you actually find there, so that would be the first step.

AP: There are so many variables, so no model can account for every variable and therefore must be incorrect on some level.  Is this true and how do you deal with that?

AF: Yes, that’s true.  A model is only a caricature or a cartoon of reality, and it will never match reality, and it actually wouldn’t make sense to match reality, then we don’t need a model, we can as well study it directly.  Sometimes that is actually a pitfall, people build models that are too complex and then have to struggle with them.  In that case it would be better to do field work, but you see we need to use models to see what future impacts could have on our environment.  For those reasons I believe we need those models even with their deficiencies.  However, it’s not that bad, even a cartoon usually has some truth to it.  Even if it’s distorting certain aspects and exaggerating ones and neglecting others, it is still only a good cartoon if it matches some reality, if it resonates something in you when you look at it.  We have to do exactly the same thing in science.  We have to build models that have a relationship to reality that captures the crucial properties you’re interested in, in a given context.  This means, if you use a model in climate change, it has to have different properties than if you use a model to study what nutrients do and if you could fertilize forests or how you could get more out of plantations and so on. This is exactly what we have, different models depending on the purpose.  If you want to ridicule someone with a cartoon, you draw it differently than if you want to make a joke or if you want to emphasize the pleasantness of a person.  The models work in a similar way, but it’s not just a picture, we also test our models, in particular to perform well in a changing climate.  That’s why we use these models, not only in the present to mimic what we find today.  We don’t have that much climate change yet.  We use those models in particular in the past when we had big, big climate changes of a similar magnitude as we expect for the course of this century.  That is, for example at the end of the last ice age.  We have data for those times, we have done some studies we have from pollen data, from trees, we know what kind of trees we had when the ice melted, and as it got warmer and warmer and so on.   We’re trying to do exactly the same thing with the model to reproduce and simulate the kind of changes that occurred at that time, and if we match what we found in the pollen records for example, then we say we have done a useful test of our model and we are ready to use it to make projections into the future.

AP: How do you know that the kind of climate changes that have happened in the past will apply to the projections of the future?

AF: OK, that is a tricky question because the climate change in the past was caused by different factors than what we know is happening today.  The human-made climate change is different.  We have to go back into the past by 44.9 million years to get a similar event happening that is comparable to what we have today.  The climate changes we had during the warm ages and then the inter-glacial, as they are called among scientists, and then the ice ages, the glacial times, these changes were caused by the sun mostly. The so-called Milankovich cycles which have to do with the orbit of the planet and how earth axes are not completely constant and so on.  These changes affect the amount of sun energy that is reaching the surface and these changes in the climate in the inter-glacial as we know them because it is not that far in the past.  If we go further in the past, which we do of course as much as data allows us..

AP: Excuse me, these solar cycles, are these around 10 or 11 thousand years? Are these the ones you are talking about?

AF: Yes, actually they are most pronounced at a frequency of about 100 thousand years or 80 thousand years, and it varies as well because it is not a completely regular cycle because you have several frequencies that are overloaded with eachother, you musicians know what that means.  So you get very complicated patterns due to about three factors actually changing, that’s the angle of the earth’s polar axis, and the polar axis tumble of the earth, and the third is that the orbit of the earth around the sun is not a perfect ellipse, it’s changing slightly, sometimes closer to the sun, sometimes further away from the sun.  These three frequencies are already enough to generate quite complicated patterns.

AP:  Well if we’ve had these rapid climate change events in the past, and they weren’t caused by humans, why is there all this concern about the climate change that humans are causing? Wouldn’t there be dangers of rapid climate change regardless of what humans are doing?  

AF: We would have to wait many thousands of years before we get the next ice age.  That is now understood from the theory.  That means that what we are experiencing now has nothing to do with the Milankovich cycles.  Now in addition to those Milankovich cycles we have slight tiny changes in the sun, and some people claim those are the major causes of what we are experiencing now.  That is NOT the case, we have tested these ideas deliberately in particular because these criticisms were raised loud, and as scientists we are always very critical of everything and we love to investigate contradictions and try to figure out what is going on, and this has been done extensively and the IPCC has an obligation to do that and has done that.  There are elaborate discussions on these issues despite what some people claim would be the case, they claim the IPCC wouldn’t do that.  That’s not the case, just read it, there is a frequently asked question section by working group 1 which deals with all these questions on purpose and does it actually very nicely and it’s easy to read these frequently asked questions.  So what we are doing these days is we are changing the composition of the atmosphere, we are emitting a lot of greenhouse gases like CO2, but also methane, also N2O from fertilization for instance in agriculture and these changes in the atmosphere, they trigger a completely different kind of climate change as we have observed in the more recent past.  And, as I said, we have to go back 44.9 million years in the past in order to observe a similar situation.  A that time it was of course not humans, we don’t know exactly what it was because it is so far back in the past.  We believe it may be volcanoes that suddenly emitted a lot of CO2 with huge eruptions, or it could have been clathrates, that is methane enclosures that are on the continental shelves and they are enclosed by pressure as well as cold temperatures, ice like formations, and if those thaw they can emit a huge amount of carbon as well and methane, a very powerful greenhouse gas, and it becomes in an oxidative atmosphere CO2 sooner or later and that might have happened then.  And by the way it took 38 thousand years to recover from that event which caused a lot of havoc on the earth, without humans.

AP: Having read some of the IPCC report, I have to say that it is very clearly written and easy to follow, but one thing that’s striking when you read it is this use of terms like “very likely” that are used in a very precise way, can you talk a little bit about that?

AF: Yes, that’s right. We try to make statements that are consistent throughout.  For that even before we started writing the report we set up a set of rules by which we assess what we cal uncertainty.  Uncertainty is by definition something that is difficult to deal with it’s something we don’t know, and the rules than allow for different ways to deal with that.  We have one set of rules that applies to what we call a probabilistic interpretation, and that’s what you were referring to.  This has to deal with when we say, OK, if we have a finding in research, and this finding says for example ‘Climate change is human-caused or is anthropogenic as we observe it now and particularly as we observed it in the last decades’, then you can say, OK ‘is this statement actually true?’, and that’s what a lot of people say, and according to these rules then we say, OK there is always some uncertainty related to that because it could still be true that climate change is not human-made.

AP: Really, it could be at this point?


AF: Yes, the point is we can never completely rule out, there is no absolute certainty.  I mean I can hold an apple and you ask - is it scientifically certain that this apple will fall down?  Then I have to tell you that I am very sorry that despite what Newton said, it could fall up!  It’s not against the laws of Physics, it’s just very, very, very, very unlikely.  So what IPCC says in these cases is that it is virtually impossible or it says it’s virtually certain if the probability of the statement is analyzed to be above 99 percent or below 1 percent, very likely is above 90 percent and very unlikely is below 10 percent, and we have several such terms, until ‘it is more likely than not’ which is something above 50 percent but not 66 percent.  The big discussion you may have heard of which spread through the news when the first working group published their summary for policymakers in early February of this year, they used the terminology ‘very likely’ that the observed climate change is human-caused, that is more than 90 percent, and a lot of people listened to that.  Before we said ‘there is a discernable influence’ already ten years ago, nobody listened, and it was just not possible at that time to make this proof.  In the meantime, things have progressed.  Climate change is showing up more clearly and more clearly, and in addition the methods to analyze that have become more and more sophisticated.  Very sophisticated by the way, very advanced so-called fingerprinting techniques which are used in complex statistical procedures, providing the basis for these statements, and it’s more than 90 percent but it’s less than 99.  That’s the understanding right now, and the discussion you might have heard in the news was ‘is it closer to 99 or is it closer to 90 and what do we choose when we just have these two levels?’  And then. Let me just say that in addition to these probabilistic interpretations we have other ways to address uncertainty. For example if you have all these studies all the same, and all the scientists agree that this makes sense, this is consistent with our theories, then you can attach a ‘higher confidence’ to such a finding than if that finding was, let’s say, based on just a few studies, and maybe in addition to that scientists may even disagree as to what it means.  Then you would say actually that we have ‘very low evidence’ we have ‘low agreement’, and you can have ‘low evidence’ but ‘high agreement’ because it fits the theory or you can have high evidence but low agreement like we had for the CO2 fertilization, you would call this a controversially discussed topic, and the IPCC is actually according to the rules forced to represent such a thing as a controversy. You cannot build a kind of artificial consensus around something like that in the IPCC report, ou have to properly reflect what the understanding in the scientific community is.  And of course if you have high evidence and very abundant evidence and you have high agreement, unanimous agreement among scientists, then you have very strong confidence, and that’s the kind of assessment you can do as well, and we’ve done that.  This statement about human-made climate change is high evidence and unanimous agreement among scientists.  So, in addition to the probabilistic interpretation, you can also say the other one.  

AP: Now I imagine that as a scientist you would much rather be doing research than doing politics, especially this kind of very controversial political issue.  Why is it that you have gone and joined the IPCC and have gotten involved in this?

AF: Whoa, what a question! OK, I am sorry I have to give you several answers.  One answer is that I think as scientists we have an obligation to inform the public who is generally also funding us, and I’m glad it’s funding us because it gives us independence and we are neutral in our statements and we can remain that way.   The other side of the coin is that we have to provide information to the public if they are in need, and I think there is a need for that kind of information because (I have to admit) as I scientist I am also a human being. I am also a citizen of this country I’m working in.  I also have kids. Just a little anecdote, when I started in this report I was confident that I wouldn’t get shaken in my emotions much by what I would be doing, but actually by widening my focus on what I’m studying and reviewing (and you have to do that when you do a job like I have been doing, it is mind-boggling), you have to deal with all ecosystems from the sea ice biome to tropical corral reefs and tundra, forests, grasslands, savannah, deserts, mountain ecosystems and usually I’m just dealing with mountain ecosystems and forests, but not with deserts not with savannah, not with marine ecosystems.  So I was forced to assess a kind of literature that I usually leave aside, because we have to specialize.  We have to compete within the scientific community. Now, having broadened my perception I have to admit I was shocked.  I was shocked to find out how sensitive many ecosystems are and how much they could be impacted by climate change in the future.  So I felt actually, myself again as a citizen and an individual as a human being, an obligation to tell other people who are interested, who are willing to listen, and I believe everybody should be, by the way, its their life.  And for those reasons, I think it is important to really assess the effects we are facing and to think about decisions we have to make now.  Now we have to make them.  We don’t have much time.  In some respects, it’s even what we call five minutes after midnight, and in other respects in terms of avoiding a really large climate change, it’s not too late, but the time window within which we can still act is getting very, very small.  

Maybe if you allow me I would like to quickly come back to a question you asked first when we started talking about climate change.  You know this question about how you can predict the future when it’s not the same mechanism and we can only test it in the past with a different mechanism.  The impacts of climate change are pretty independent of that mechanism because the impacts have to do with the climate and a plant for instance or a forest experiences the same change regardless of what mechanism caused the climate to change. It’s temperature it’s experiencing, it’s precipitation it’s experiencing, it doesn’t matter what caused it.  There are subtleties, I don’t want to go into the CO2 concentration maybe being different and so on, but the climate change is completely the same, there is no reason to look at it and say that it was something completely different, that’s not the case.  Therefore, when we can understand the effect of temperature change or the effect of precipitation change on forests in the past, then we actually have a good basis to claim that we have a valid basis to project what’s happening in the future.  

AP:  Now I heard there is some kind of a signature, you were mentioning details about CO2 concentrations, and I had heard somewhere and I’m not sure if I’m correct on this that there is some kind of signature of gases that ca be looked at to determine if it’s human made, is this true?

AF: Yes, that’s true, that’s true, because fossil fuels have much less of an isotope of carbon in them and that is the case of the CO2 which you have in the atmosphere, and these isotope signatures can be measured, and with those methods you can actually demonstrate quite nicely that the increase of CO2 in the atmosphere is due to the burning of fossil fuels.  

AP: So there is a kind of ‘smoking gun’ of anthropogenic climate change out there, maybe?

AF: It’s not just a maybe, I’m very sorry to say that there is a smoking gun and it has already been fired once.  There is a bullet on the way, I tell you.  And I could show you that, unfortunately very impressively.  You know we have very recent studies coming out being published which were not included in the report which demonstrate actually by the proceedings of the National Academy of the United States there has been published early summer and Raupach et al. is the paper, and that paper demonstrates that the emissions have actually increased in a scary way, much more than the most pessimistic scenarios which are generally used within the IPCC, and they surpass all the rates which we had in the past like something between ½ percent per year to 2 percent per year. We had 1.3 in the 90’s on average and now since 2000 we have 3.3 percent on average of increase in the CO2 emissions worldwide, and that’s really something scary, and then, in addition to that, why did I say the gun has already been fired once?  The gun has already fired once in the sense that we are experiencing now the climate that we have actually decided to have about 30 years ago. What we are experiencing now is actually delayed from the action which had actually caused that, and what we are deciding now will affect the next generation, considering that the generation that comes after 25 years.  That’s the fate of the people that we are deciding now, and if we don’t do anything about it for another 20 years, we are going to decide the fate for event the next generation.  

I think our responsibility is that (even if people have difficulties understanding it) we have to deal with the fact that the climate is influenced and decided on now and what will happen is something quite far in the future considering most management timeframes as they are usually done.  Humankind has to learn to deal with that.  It will be a cultural achievement if we are successful, but it will be a disaster if we are not.  If we don’t manage to succeed with this cultural achievement, even if it’s challenge we never have faced before, but that’s a fact.

AP: So clearly this is something that the general public needs to understand, and you’re talking about cultural achievement so you’re moving it outside even just the science realm into more a part of our life and culture.  I’m wondering are there things in your experience that need to be more clear to the public, maybe things that artists, journalists, cultural workers can help to communicate to the public.  Are there certain things about climate change that you think need to be made more clear to people?

AF: Yes, I think so.

AP: What would those be?

AF: If you allow, I would like to stress another point, or to come back to another thing you said.  You said it’s beyond just science it’s a more cultural thing.  I think that it is, because my understanding of the role of a scientist is not someone who tells you what the truth is, because as a scientist I’m more humble than that.  I think, yes, we have a role, we have a critical role, I agree, but we don’t have too big a role in that it has to do with risks.  There are a lot of pros and cons in this issue and without debate on that which is value-based, there is no way we can decide.  Also as scientists, we are funded for doing certain research and funded less for doing others, and that is influencing the scientific outcomes.  Not in the sense that the scientific outcomes in whatever study you’re looking at.  If it’s well done it gives you the same result and there is some objectivity to it, but the seIection of topics is something that is done in a dialogue with the general public, with society in general.   There is a contract between scientists and society in my understanding and that contract, Helga Nowotny, a philosopher at ETH said this is a mode to science we are actually doing and a lot of people haven’t understood it yet, and a lot of scientists neither, that we have sort a dialogue that moves the science to look at particular topics and maybe neglect others.  The entire society has some responsibility for the scientific results and how we deal with them.  It’s not possible to say it’s just a matter of the scientists. Also, then all the decisions, the policy decisions we have to make and the technology changes, (the inter-generational issues involved in that) in all of this, sustainability in general, these are all issues where I think we are challenged as an entire society not just as scientists.  We play a minor role, a critical one, but it’s a minor one, and everybody else is called upon as well.  

So, having said that, coming back to what you were asking.   There are lots of things I think people have difficulty with climate change.  One is one that I already talked about and that is the delay between the decisions and the effects, and it seems to me that is one of the most crucial ones.  A lot of people seem to believe, at least as far as I can see it, that in case we should experience real big troubles or difficulties coming from climate change, then we would still have time to act, but that’s not the case.  I’m saying that because, these days with all the publicity we got with this report, which really surprised me, and then in addition with the Nobel Peace Prize even more. I get in touch with a lot of laypeople asking me questions and from that experience I believe that people really believe that they can wait until the water is at their neck and then they say, OK now let’s do something about it, and I’m afraid that the water will be over their heads soon without being able to do anything when they don’t like it and realize only that they don’t like it when the water is at their neck, and that’s the problem with it.

AP: Even these fantastical, technological fixes?

AF: Yes, yes there I am also humble.  You know I have been working in my field for several decades, I’m not the youngest scientist, and with all that experience maybe I should tell you that before I worked in the area of climate change I was working in the area of population dynamics and I was also dealing with pest management as the application side of what I was doing, and I have to tell you from having done all these studies I know of so many cases where it was impossible by humankind to control these things, and I know very well that the climate system is even more of that kind than for instance pest systems. For those reasons, I know that our means to deal with it are more limited than most people seem to assume.  Therefore, no, there is no way we can avoid taking up this responsibility and there is no way we should fall into this pitfall of hoping that there will be some technology around the corner which will save us.  There is no silver bullet.  I’m not the only one.  Many, many scientists have thought about these things for a long time.  Some of them are getting desperate, like the Nobel Prize winner Paul Crutzen who writes in his paper which created a lot of tension by saying we should inject into the atmosphere sulphate aerosols which would sort of shield us from the sunlight.  He writes, if you read that carefully in the end, he has given up hope that humankind will be able to do what I just described, unprecedented cultural achievement.  He lost the hope that humankind will be able to do that therefore he suggests that, knowing that the solution is not a good solution because…OK he overlooked that, but I’m saying that the ocean acidification that is also a threat coming from the CO2 concentrations in the atmosphere will not be the least reduced by having this shield, it would just help for the temperature control but controlling everything else of our environment, like, as I said, CO2 concentrations having all sorts of effects like ocean acidification is something that is not that easy to control as this example shows well.  So, there are ideas, there are always people who are tempted to hope that there would come up some silver bullet, there is none.  There is none!  Ocean acidification, all these bioengineering ideas, moving the planet to another orbit. Yes, that has even been suggested, or having mirrors or plastic stripes in the air, and promoting sink activities within ecosystems, as I said iron fertilization, doing something similar in the oceans and so on.  All these hopes, all these approaches have so many disadvantages we know of already that there is no scientist these days who has a comprehensive understanding of what’s behind the climate system and how it works and what these ideas are all about who would say there is a silver bullet.  I know of none, and for those reasons I think we have to be very careful with these illusionary hopes.  They are illusions.  They are science fiction.  So why not deal with reality? We have a real problem, let’s deal with it in a no nonsense way.  I’m convinced that if we do that and are sincere about it, we will find a solution.  

AP: So you would say that the public’s understanding of the time lag between what you do now and what happens twenty or thirty years in the future is something that’s difficult for the public to understand, and although you can understand why these scientists in desperation are suggesting these pie in the sky ideas in a way it’s almost hurting the cause because it’s confusing the public into thinking that there is a silver bullet?

AF: No I disagree.  I’m open-minded.  I think it’s OK if a Crutzen makes his thoughts known that’s fine, and I wouldn’t argue that way.  We need that discussion and he suggested we needed to do research by the way, he didn’t say it’s a silver bullet and actually I have to say it’s one of the more reasonable geoengineering ideas there are.  But nevertheless it’s a bad one.  He knows it, and we might need it, that’s even worse.  We need it even more if the people don’t listen now.  I mean that’s another issue, and I hope we can avoid that.  But that’s what he’s suggesting, there might come a time whenwe will desperately need it, and we will call for it because the water is at our neck or our nose.  Then we have to do things like that, even if we know they are not good and they have a lot of disadvantages.  It might be better than doing nothing.  Therefore one of the worst things we can do is do nothing and continue ignoring the problem.  

AP: So getting this debate out into the public consciousness is the most important.  

AF:  And I don’t mind at all if it is widely discussed in all sorts of ways, and all the skeptics should really come to the forefront and really discuss the issues.  That’s no problem. I see no problem with that.  We have to do it.  I think we have to mainstream the issue., and we have to consider it in every decision we are making.  I agree with Al Gore. We have a climate crisis and that calls for everybody, whoever they are, whatever they do, might they be artists, journalists, whatever, scientists, we have to do our part in this and consider options.  We usually have, even if you are in a position where you almost have nothing to decide, you might be able to have some influence on which car you are buying, or you might have some influence whether you turn off the light switch, or whether you turn off your TV in standby mode or not, things like that.  You can contribute.  We are all part of the problem.  We are all part of the solution as well.  And I think for those reasons people have to consider this in every aspect they can afford to and we need that debate and I don’t mind it.  So that’s not the issue.  

But let me come back to, if I may, to the smoking gun.  It’s not a smoking gun, it’s a smoking machine gun.  So one bullet was already fired and there are many more in the magazine which are ready to be fired as well, and unless we do something we cannot avoid these bullets as well, and that’s the issue, and that’s my second point.  A lot of people consider climate change as being sort of a monolithic thing to deal with.  It’s not the case.  That’s for me the second most important thing people should learn about and think about. That is, we have a choice.  The choice is we can still avoid a very large climate change, and a large climate change in one in which we risk to trigger large runoff processes which will feed back on the climate and speed up the climate change in a way that is much more scary than what the more moderate projections indicate and for those reasons I believe it is very important that we see, it’s not a question.  

You know sometimes people when they think about it they realize, OK, there is already climate change that already happened, like we had warming of 0.74 degrees since pre-industrial times according to IPCC and that’s the most careful synthesis of knowledge we have now.  0.74.  You might say that’s not much, but in terms of energy it’s too much.  On the continents it’s usually much more, like here in Switzerland it’s twice as much, it’s 1.5 degrees warming.  Even if we turned off every emission, which we can easily do in the climate models, IPCC has assessed what the continuing warming would be, that is this first bullet that we already fired.  That’s another 0.6 degrees which is unavoidable during the course of this century.  And maybe even a little bit more afterwards.  So, you get a total of 1.5 degrees that is already unavoidable.  That’s what I call the first bullet, and that has been fired, there is nothing we can do about that.  Now if people start to realize that, some get very desperate and say ‘Oh it doesn’t matter’. Oh it matters a lot!  Because there is a machine gun and there are lots of bullets that could come as well.  Let’s face it, we have a bullet already, we have to adapt to that.  We have to learn to adapt to that.  

Some people say that’s all we can handle like James Hansen a very well known climatologist you might have to interview as well.  How he thinks about the first bullet, he may say that’s the only one we can afford to tolerate.  Otherwise it gets really bad. We still hope, given some other research that he might not be right, and that we can maybe tolerate a little bit more, maybe another ½ degree.  The EU is proposing to have a target of 2 degrees maximum warming globally for those reasons.  And whatever that bullet is if it’s already a second ½ degree I don’t mind, but what is really important in this context in my view is the fact that there are many more bullets ready to go.  And unless we prevent that bullet to be really fully pulled, it’s already starting to be pulled, and given this 3.3 percent of increasing emissions, that’s really pulling the trigger of the other bullets.  So unless we quickly do something about that, and we act now and we accept the fact that climate change is an important issue. Stop quarreling about it!  Make better use of our time by discussion solutions.  Then we can prevent those other bullets to be fired.  And that seems to be, to me, at least as important as the first point I made.  Let’s not get desperate only because we start realizing climate change is real, a lot of people start really accepting that and then ‘Oh, there is nothing we can do about it, this first bullet has already been fired.’  No, let’s think further and let’s become aware.  We can still do a lot about it.  And IPCC by the way also summarized that very nicely, the working group 3 has been working only on those topics and they say we have all the technologies we need.  We don’t need something like cold fusion or whatever science fiction solutions.  We have every technology we need to do it, to prevent the other bullets from being fired.  
Secondly, they say that we don’t only have the technological potential, we also have the economical potential, and I strongly disagree with some statement coming from the White House, having said at the moment of the publication of the summary for policymakers by the working group 3 that it would be for the world economy to pursue ambitious climate protection goals.  I do not agree because all the research that has been done by economists and social scientists in that area has been summarized in this IPCC report and it says actually we can afford it.  They summarize that even if you neglect all the benefits you get from climate change policies- look at California how well the economy does there and the studies say they will even do better.  Because of ambitious climate change targets!  Or look at the health benefits from reducing pollution.  If you consider the mess Chin is in we are seeing a lot of deformed children being born, probably due to environmental pollution.  So, IPCC has estimated what the costs would be of an ambitious mitigation policy, and neglected all these benefits and get not more costs than by the year 2050 the world’s domestic product would be one year behind what it would be without those mitigations.  Just one year only, that is a difference of the maximum of 3 percent in the worst case, and per year it’s less than per mil of the gross domestic product of the world to do ambitious climate policies.  

AP: Well, it’s great to hear something optimistic after that!

AF:  I’m an optimist, not like Paul Crutzen who seems to be desperate and has lost his faith in humankind.  I’m an optimist, but I hope it’s based on real evidence.  In that sense I’m just trusting that the scientific community working on that has done a good job.  I also have to say that what is important and what is sometimes overlooked, and I understand policy by now sufficiently well I believe to see that it’s rather simple what we have to do.  We have to decide with the political means we have, foremost the UN called for a response to climate change.  We have to lose our hesitance, our reluctance to accept that the UN has a responsibility in those areas that might be maybe supreme to national ones because it is a global problem and why not accept that for global problems we should have a global governance in some ways.  So the United Nations Framework Convention on Climate Change has the goal already and everybody has accepted that and 189 national have ratified that convention and are members of that convention including the United States that actually ratified as the fourth nation and was keen to do that.  This convention tried to protect the climate system, and I think that’s excellent and we have here means to do it.  If we use those means well, it only means we go for ambitious targets in terms of climate change, that is reducing emissions.  Then the prices for CO2 emissions will go up according to all these studies, but they will go up slowly enough so that the economies can adjust.  But that will at the same time create sufficient incentives and a system of incentives to actually promote as well as sustain development and a change in technologies that will solve this problem. We can decarbonize basically our technology and our civilization to a large, large extent, and where we can’t do it we can even do something with carbon capture and storage.  IPCC has been looking into all this and says we have for all those reasons the means to do it.  Given we have also a political will.  We have to have a political will to solve this problem.  If we have that we ca set up ambitious targets.  If we do that the economy will follow suit, the economy will change and our technology will change.  Our daily life will change.  We will get benefits from acting in an environmentally friendly way, and we will be punished if we don’t.  That’s OK, why not?  You also get punished if you hurt someone else.  

AP: So the IPCC is continuing to work on this and work with the framework convention, these are the next steps of the IPCC?

AF: IPCC is collaborating with the UN FCCC in the sense that it usually seeks the views of the convention, however it’s an independent body.  The convention does regularly invite the IPCC to do something again, so there is collaboration going on, but it’s of a loose kind.  That’s as important as what I just said, IPCC must stay out of politics as much as possible.  You have to understand that a lot of what I said is my personal views.  I am making here a personal interview.  Of course I am using the information from the IPCC and this has shaped my thinking and that might be of interest to your listeners but it’s not the same.  IPCC must not make any policy prescriptive statements as it is usually called and IPCC must not make any recommendations.  So any recommendations I have made in the interview is just for me as a person.  I am a strong believer that that is OK, IPCC has to be independent and I tell you when I wrote my contribution I was very keen on that.  I’m very used to this discipline, to know exactly when I am doing what.  When I am writing for IPCC I must let no policy creep in from whatever side it comes.  I was exposed to all of that, from Greenpeace to climate skeptics, everybody was sending comments.  I refuse politically motivated influence on science, I refute it and am very keen on eradicating wherever you can detect it.  It is very important that IPCC reports stay neutral and stay firmly rooted in the scientific findings, because otherwise we will lose the most important role we can play in the whole thing, that is to give as objective information as we can to this dialogue with society.  Society pays us for that, not for playing political games.  For those reasons I strongly believe that despite all the caveats I mentioned earlier.

AP: Thank you so much for your important work with the IPCC and thank you very much for the interview.

Further questions via email:

1] Can you explain more about clathrates?

Methane (CH4) entrapped in a frozen state under pressure are so-called clathrates, sometimes also called gas hydrates. These are a partly frozen slushy mix of methane gas and ice, usually found in sediments (IPCC glossary definition). They are typicaly found on continental shelves, where they are particularly at risk if ocean surface waters warm. Several authors have argued that the rapid warming 44.9 Million years ago was caused by the release of methane in large quantitites from clathrates (e.g. Dickens et al., 1997, although one should mention also that some authors claim volcanic eruptions to be the cause of the large increase in atmospheric CO2 concentrations, e.g. Svensen et al., 2004). Similarly there are authors arguing that methane releases from clathrates have also happened more recently (e.g. Nisbet, 1990).

2] Can you give me the citation for the Raupach et al.  paper?

There are two papers, which describe recent emission data and trends, both not included in the IPCC AR4: Raupach et al. (2007) discuss the emissions in terms of which regions/economies have contributed the most to this speed up in emission rates (90es emissions increased by 1.1%/year, since 2000 the growth rate is 3.3%/year!!). Canadell et al. (2007) contains the most recent update, i.e. emissions of 2006, otherwise they use the same data base. Canadell et al. (2007) discusses the emissions trends in the context of slackening sequestration by oceans as well as land sinks.

3] Can you tell me any more information about the work of the philosopher is Helga Nowotny?

I was referring to the book she wrote together with two colleagues called "Rethinking science" (Nowotny et al., 2000). Please note, the "contract" I was talking about is actually also a bit my favorite way of coining the relationship between science and society. I'm not even sure anymore to which extent Nowotny et al. (2000) used the same term in exactly the same meaning (sorry, I read the book several years ago). However, I personally believe that this term coins the situation well. This is of course also based on or you may say biased from my experience and thinking about the relationship between society and science. Please note, this "contract" is of course not written out and the term may not even be appropriate in all societies. What I have most in mind here are rather western, industrialized societies, that do fund fundamental research largely with public money and where the general public does have rather strong beliefs and high expectations in the capability of science. That capability being the experience that the "science enterprise" does eventually lead to predictability and thus provides a know-how sooner or later, that enables humans to strive for conditions under which a wanted consequence should follow. The latter is best termed as management or control. To which extent that control over our environment is then really successful is not so important for that "contract". Not so important because it is well known that this depends of course on the actual power. Moreover, many people become more and more aware, that there may be limits to that control, limits even the best science can not overcome. However, the "contract" is at a stage, where this trust in the power of science is widely, basically still there, funding still flows and only some, so-called post-modern, "fads" do dismiss largely or confront science with a fundamental skepticism. Of course, positivism as upheld strongly only a few decades ago is gone, yet basic assumptions in this "contract" are still upheld. One may argue, the positivism from the past was naive, the current trends in being more skeptical and questioning towards science is healthy. If you ask me, the "contract" may be more delicate than many assume. Yet, I learned from some recent polls, e.g. in the area of climate change, that most people trust scientists much more, than they do e.g. politicians. I interpret that as a further indication supporting my assessment of the state in which the "contract" is in.

Please note also that Nowotny et al. have mostly argued about what they call the mode 2 science. The issue is also of an epistemiological kind: To which extent is scientific knowledge objective? The authors empasize the constraints of modern scientific endevour and the consequent selective nature of research in being able to study only a limited number of topics sufficiently thoroughly. In order that science does nevertheless continue to fulfill the "contract", they argue for a strengthened dialog between society and science to identify areas of real interest to society. As both partners of the "contract" engage more and more in such a dialog in a democratic manner and science really starts to change as a consequence from these influences, the authors call that a mode 2 science.

Hope this answers all your questions.

Kind regards,

Andreas
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