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. . . and by decision makers.

Values and ideological positions are embedded in the very language used in environmental debate. Value-laden terms are used such as saying that the atmosphere is being “polluted” instead of simply saying that it’s undergoing changes in its composition. Or saying that the consequences of something are “disastrous” or, “catastrophic” instead of only using neutral intensifiers like, “very extensive” or the like. And there are many other examples. Take the description by the sub-editor of an English tabloid newspaper of (unclear) derived from genetically modified crops as, “Frankenstein food”. Now, he probably felt quite proud of himself. After all, the headline was eye-catching and alliterative, to boot. But one can hardly imagine a journalistic approach better calculated to arouse fear and prejudice and inhibit clear thinking about genetic modification. For millions of people, every time the issue of the genetic modification of crops is raised, that phrase, “Frankenstein food” will pop into their minds. 
Now, expressions of language like that might be acceptable in social debate or when you’re trying to convey feelings or persuade people of something, but they have no place in serious, science-based discussion.

As another illustration of the ideological distortion of the debate about scientific issues, consider the reaction to the work entitled, “Skeptical Environmentalist” (Or, “Sceptical Environmentalist”), written by a Danish scholar, Bjorn Lomborg. Published for the first time in English in 2001, the work deals with environmental concerns about the depletion of natural resources, the effect of human population growth, the loss of biodiversity and the pollution of water and the atmosphere. Now, in a 500-page analysis of the evidence, Lomborg argues that these fears are either unfounded or exaggerated. 

Now, I’m not here to express any opinion at all about whether or not Lomborg’s thesis is valid. But what I do want to comment upon is the way in which his thesis has been debated. The response to “The Skeptical Environmentalist” has been very disturbing. Much of consists of attacks on Lomborg personally. But Lomborg does not rely upon his qualifications or his personal opinions to sustain his case. His work stands or falls on the evidence and on the arguments which he advances. It follows that the personal attacks on him are gratuitous, irrelevant and of course, quite unscientific. But even when it’s the book itself rather than the man which is being addressed, the way in which the issues he raised are being discussed is just as unedifying and just as unhelpful. 
A review of the book was published in the journal, “Nature”. Now, in that review, which was later, I think quite fairly characterized by correspondents as, “peevish”, and part of the rush to rubbish Lomborg’s book, the authors expressed the conclusion that Lomborg’s survey, and I quote, “reads like a compilation of form papers from one of those classes from hell where one has to fail all the students”. Well, I think that it’s a troubling indication of the depth to which the debate about environmental issues has descended, when it’s though appropriate to include puerile material like that in what purports to be a serious review, about a serious work in one of the most prestigious scientific journals in the world. 
Similarly, in the case of Lomborg’s book, the Scientific American decided to depart from its usual practice of publishing one-page book reviews written with attachments written by recognized experts in the field, but instead published an eleven-page section on the book, which was written by four academics, all known to be closely associated with environmental advocacy. Now, their articles were not balanced reviews but polemical attacks, which were accurately summarized by The Economist as “strong on contempt and sneering but weak on substance”. 
But of course not all Lomborg’s critics use verbal abuse. In September 2001 at the launch of Lomborg’s book, in an Oxford bookshop, Mark Lynas, a widely published writer on climate change, decided to present his thoughtful, scholarly conclusions about the book by smacking a pie in Lomborg’s face.
Now, the personal attacks on Lomborg and the partial and intemperate reviews of his book represent a serious departure from the norms of scientific debate and academic behaviour and that’s bad enough in itself. But by perverting debate about the issues which he raises, the most serious casualty is science itself. 

Let me turn now to the second trend, which is subverting the doing and application of science: the failure to understand the essential nature and limitations of science and its methodology. The phenomenal growth of scientific knowledge and its impact on just about every aspect of our society has given rise to an exaggerated belief in the capacity of science to provide us with complete and conclusive answers to questions about the nature of just about anything. That sort of thinking is manifested in the emergence of “the myth of certainty” in science. Increasingly, the media, and consumers, and decision makers, and the general community are demanding clear-cut, unequivocal answers to questions about everything, ranging from climate change, dietary requirements or genetically engineered crops to the efficacy of a new drug. But what they fail to appreciate is that all scientific statements are provisional only. They are no more than the best fit for the data as they are currently known. So it’s simply not possible to give unqualified answers to questions of that kind. 

Unfortunately it’s not only non-scientists who perpetuate this myth of certainty in science. Some scientists themselves through the confidence with which and the unqualified terms in which they express their opinions or report the results of their research bear just as much responsibility for perpetuating this misconception of science. 
Another example of a failure to understand the nature and the limits of science is a belief in the capacity of mathematical models, usually computer generated, to provide us with knowledge of the real, physical world. Now, there’s no doubt that modelling is a very useful tool. It can generate hypotheses which might not have been conceived had we relied solely on human reasoning and imagination. It facilitates research and design and enables investigations to be undertaken and tested, without which it would be impossible to undertake otherwise. Indeed, models have proved so useful that it would be hard to find any field that doesn’t rely upon some form of modelling. But like science generally, there’s a widespread failure to understand the limitations of modelling. A basic but common error is to forget that a model is not real. Now that sounds an obvious thing to say but it needs to be said because the output of models is routinely presented in such a way as to suggest that the thing represented by a model is the thing itself. 
Thus one . . . 
