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 1. Obtaining critical distance in the climate change debate  

The first half of this course investigated several candidate defenses of the Land Ethic. We 

have seen just how difficult it is to defend the idea that large scale disruptions to biotic 

communities are morally objectionable. The second part of this course shifts focus to climate 

change and the appropriate role for science in public policy. Some core themes remain the same. In 

particular, students will be encouraged to adopt a critical attitude even towards their own 

convictions. Adopting this attitude involves not only defending environmental doctrines, but 

criticizing them as well.  

In my experience, there are two reasons why students find this exercise challenging. For 

many of us, environmental conclusions carry a ring of familiarity. How often do you hear that the 

fossil fuel industry is an enemy of the environment? Or, that there is a tension between job creation 

and ecological sustainability? These conclusions are so commonly repeated that we rarely evaluate 

the arguments being offered in their support. When students are suddenly asked to analyse those 

arguments and to question received truths, it can sometimes throw them off guard. It can be 

particularly unsettling when an argument for some deeply held conviction turns out to be weaker 

than previously imagined.  

A second reason that some students find it difficult to obtain critical distance on 

environmental debates is because they are personally engaged in some form of advocacy. For 

instance, a number of students in this course have protested on behalf of the divestment 

movement on campus. Students identify personally with this and other such issues. Asking them to 

suddenly adopt a critical stance towards environmentalism seems like an affront to their social 

identity.  

When it comes to our next topic, climate change, critical distance is even harder to achieve. 

To take a skeptical position on climate change is to risk being dubbed a climate change denier. 

Deniers are portrayed as anti-scientific. They are accused of privileging corporate interests. Or, they 

are simply dismissed as ignorant. On the other side of this divide are climate change skeptics who 

see their opponents as smug, out of touch with the “real” economy, or even naïve idealists. 

Adopting a critical attitude towards this debate is difficult when the issues are so polarized.  To 

question one position is to risk being associated with the other.  
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An objective of this course is to move beyond these simple-minded categories. Doing so will 

require students to reflect on the nature of science, how it functions, and the conditions that make 

it more or less trustworthy. I have selected two readings for this part of the course. The first is an 

excerpt from the popular book Heat, in which George Monbiot (a science journalist) outlines some 

threats associated with climate change and proposes some measures for avoiding them. The second 

reading is an article by philosophers James Woodward and David Goodstein who identify several 

misconceptions about science and argue for a more enlightened view of how it functions.  

Let me give you a sense of where we are headed. I will be offering a diagnosis of why the 

debate over climate change has become so polarized and, I think, misguided. My thesis is that 

underlying this debate are some mistaken views about how science works and what makes it 

trustworthy. These misconceptions about science are so pervasive that they are sometimes shared 

even by the people who practice it, the scientists themselves. They have come to believe in 

something called “the scientific method,” using it as a criterion for distinguishing good science from 

bad. On this view, scientists should never exercise personal judgment when evaluating some piece 

of evidence. The role for scientific judgment is supposedly replaced by a simplistic algorithm for 

falsifying hypotheses. This idea has encouraged many people to become suspicious of any role for 

professional judgment in science, often viewing it as a “bias” and eschewing it as unscientific. As I 

will explain below, philosophers have long been aware that there is no algorithm for rejecting 

hypotheses. Scientific judgment is unavoidable. Hence, this popular criticism of scientific judgment 

is grounded on a myth.  

There is a second weapon being deployed in the war over the legitimacy of climate science. 

It too relies on a misconception about how science should function.  Many people are under the 

impression that scientists should never be motivated by personal advancement.  According to this 

picture, a scientist remains credible only so long as she is engaged in the selfless pursuit of 

knowledge for its own sake. Hence, pundits on either side of the climate controversy accuse their 

opponents of harbouring self-interested motives, and therefore of being untrustworthy. Again, this 

entire line of criticism is based on a misconception. Recent work in the philosophy science explains 

why the pursuit of notoriety –a form of self interest– is essential for scientific progress. We 

wouldn’t want scientists to be selfless truth seekers, even if this were possible. Hence, debates over 

the “impure” motives of certain scientists are missing their mark.  

 



 
 

 

2. The state of the debate 

 Let’s begin with a look in on the public debate over climate change. I am interested in the 

way that lay people currently understand this topic. As we shall see, spokespeople on either side of 

the debate accuse their opponents of being “unscientific.”  We can look at these debates and ask 

whether the underlying understanding of science is accurate.   

 A recent article in the Financial Post1 proposes that, thanks to the recent election of Donald 

Trump, “Finally it’s safe for the whistleblowers of corrupted climate science to speak out.”  The 

author, Lawrence Solomon, accuses the National Oceanic and Atmospheric Administration (NOAA) 

and the Intergovernmental Panel on Climate Change (IPSS) of a massive cover up. Allegedly, these 

organisations dogmatically cling to the hypothesis that human activity is responsible for climate 

change. According to Solomon, these organisations are insensitive to any evidence that might 

challenge this presupposition. For instance, Solomon mentions a peer-reviewed study that 

supposedly identifies solar-flare activity as a potential cause of climate change. According to 

Solomon, things are so clamped down at the IPCC that,  

…its scientists could not present their study, newly published in the prestigious journal 
Science, showing a remarkable correlation between global warming and solar activity. 
To their further astonishment, to squelch dissent the IPCC cabal set out to destroy the 
reputation of its chief author, falsely accusing him of fabricating data. 

 

Let’s suppose for the sake of argument that IPCC scientists did in fact exclude the solar-flare study 

from their report. Solomon seems to think that this judgment automatically threatens their 

credibility.  His argument seems to be that, since this finding was published in a respectable journal, 

it must therefore be regarded on a par with all other forms of evidence. Is he correct?  

Notice that this objection affords no credibility to the professional judgment of scientific 

experts. It is inconceivable, on this view, that IPCC scientists might have exercised good discretion in 

rejecting the solar-flare study. Instead, Solomon seem to think that any evidence of personal 

discretion on behalf of a scientist constitutes a “bias” and should thus be regarded with suspicion.  

How did we get to a point where any form of personal discretion is considered unscientific?  

Is there no room for expert opinion in science?  Consider an analogy. Suppose that you have a 

problem with the plumbing or electrical systems in your house. You might call a professional 

electrician or a plumber for his or her opinion about how to best deal with the problem. Most 

                                                           
1
 The Financial Post is a popular Canadian newspaper focusing on business. It is owned by Conrad Black.  
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people wouldn’t fault those professionals for employing their professional discretion. But when it 

comes to scientific experts, we tend to think that their judgments should be in some sense 

“objective” or entirely devoid of personal judgment. What could possibly explain this difference in 

attitude?  

My sense is that the image of the unbiased scientists stems from the idea that scientists 

have at their disposal an unbiased method for testing and rejecting hypotheses. According to this 

picture, a good scientist never needs to exercise personal discretion when evaluating evidence. The 

scientist need only execute that method in an unbiased fashion, and the false hypotheses will 

automatically get cast aside. For the scientist to step in and employ some discretion, on this view, is 

seen a kind of corruption of this algorithmic process. Hence, we come to see any personal judgment 

on the part of the scientist as “biased” and therefore unscientific.  

In a moment we shall see in detail exactly why this picture is misguided. There simply is no 

scientific algorithm for falsifying hypotheses. The discretion of individual scientists is essential for 

deciding whether a particular piece of evidence genuinely threatens a given hypothesis. Anyone 

who thinks that science can and should operate without the personal discretion of scientists is 

fooling themselves.  

 Before considering why this is the case, let’s return to Solomon’s article and see what else 

he has to say about scientific misconduct at the IPCC. Another popular theme that he raises 

surrounds the alleged lack of consensus among climate scientists about the causes of climate 

change. Solomon thinks that his position is supported of he can show that climate scientists don’t 

agree. Hence, he claims that,  

The mega-fraud was the assertion that the science was settled, which the IPCC 
trumpeted with claims that 2,500 scientists from around the world endorsed its 
findings. Except those 2,500 — a number that was soon inflated to 3,000 and then 4,000 
— didn’t endorse anything. They merely reviewed some of the studies heaved into the 
IPCC’s maw, many of them giving the research the thumbs down. 

Solomon is not alone in thinking that public should only accept scientific claims that are no longer 

disputed by any members of the scientific community.  Interestingly, climate change advocates also 

like to play the consensus game.  They respond to critics like Solomon with evidence that, as a 

matter of fact, most climate scientists really do agree. One of the more amusing examples of this 

“survey says” approach to belief formation was recently published by John Cook, Naomi Oreskes, 



 
 

 

and a number of other academics (Cook et al, 2016).  The title of their article is, “Consensus on 

consensus: a synthesis of consensus estimates on human-caused global warming.” The authors 

report consensus-levels among climate scientists between 97 and 100%. This result is particularly 

trustworthy, they suggest, because it was confirmed by multiple independent surveys (Figure 3)- a 

kind of consensus about the consensus.  

 

 

Figure 3.  Depicting the high levels of consensus among climate scientists reported across  

four independent surveys, as reported by Cook et al 2016.   

  

Once again, I suspect that the amount of significance being placed on consensus is 

grounded in some misconceptions about science. Some of the blame can be placed on the idea of a 

scientific method.  On this view, if some hypothesis survives multiple attempts at falsification, then 

it will naturally emerge as the consensus opinion among scientists. But there is another 

questionable assumption lurking beneath this debate. It is the idea that a scientist should never 

become personally invested in a particular theory.  Not only is this an unrealistic expectation, it 

could well be counter-productive.  Recent work in the philosophy of science suggests that the entire 

system functions better when individual scientists are motivated to pursue notoriety.  On this 

picture, we would expect and perhaps even encourage a certain amount of personal conviction on 

behalf of the individual scientist. Moreover, this system rewards scientists who successfully 

challenge the status quo. So, in theory, perfect consensus among scientists should be extremely 



 
 

 

rare.  Some might go so far as to argue that a certain level of disagreement about the causes of 

climate change–not consensus—is the sign of a healthy science. 

 Looking again at Solomon’s article we see just how suspicious he is of scientists who might 

be motivated by self-advancement.  He accuses scientists working at the IPSS of allowing personal 

interests to get in the way of good science.  

Dissenters from the climate change orthodoxy soon learned that, if they refused to 
recant, they stood to lose their jobs, their funding, and their reputations. They also 
learned the corollary: to get hired, to get funded, to get promoted, they needed to 
produce the science the authorities wanted. Governments annually spent billions of 
dollars on climate change research, virtually all of it commissioned to prove that the 
science was settled — that man-made climate change represented an existential threat 
to the planet. 
 

Now, I trust that most students are not swayed by this kind of flimsy journalism, where bold and 

surprising conclusions are presented without citing any sources. I hope that students are able to see 

the difference between a report like this one and an actual piece of scientific journalism, where 

evidence is presented for the reader to evaluate and credible sources are interviewed.  

 But setting that issue aside, what does this accusation reveal about Solomon’s image of how 

science should operate? Presumably, he thinks that if scientists are motivated by personal gain then 

their findings are untrustworthy.  This touches on a popular idea, that a credible scientist is 

someone whom is motivated only by a disinterested pursuit of truth. 

 Once again, this idea is challenged by recent developments in the philosophy of science. It 

might be true that scientists like to think of themselves as disinterested. But in fact it is the pursuit 

of notoriety that motivates them to explore novel ideas and to challenge sacred cows. Solomon is 

right about one thing. Scientists are concerned about job security. However, he is entirely mistaken 

about the kinds of practices that threaten it. Most scientists don’t advance their careers by catering 

to the preconceptions of their superiors. On the contrary, a better way for an academic scientist to 

gain notoriety is by challenging popular assumptions, if possible.  At the same time, the most 

assured way for an academic scientist to terminate her career is through academic dishonesty. In 

what follows, I will argue that this system of reward and punishment –not the benevolent 

intentions of individual scientists- is what makes science trustworthy.  

 

 



 
 

 

Up to this point I have focused my criticism primarily on Solomon and the skeptical critique 

against climate change. It is important to note that outspoken climate change advocates likewise 

embrace many of the same misconceptions about science. George Monbiot is a prime example. His 

popular book Heat: How to Stop the Planet from Burning (2005) is an influential statement on the 

threat of climate change. In that book Monbiot outlines a number of drastic and frightening threats 

associated with a warmer planet. For example, Monbiot’s book is full or doomsday forecasts like 

this: 

If in the year 2030, carbon dioxide concentrations in the atmosphere remain as high as they 

are today, the likely result is two degrees centigrade of warming (above pre industrial 

levels).  Two degrees is the point beyond which certain major ecosystems begin collapsing.’ 

(italics added xvii).  

Or this:  

.. a rise of just 2.1 degrees will expose between 2.3 and 3 billion people to the risk of water 

shortage” 

Or this:  

If the earth warms by a moderate amount and sea levels increase by some 40 cm. the 

number of people in danger of saltwater floods could grow from some 75 million (today) to 

around 200 million” (8).  

It all sounds like fairly serious business. And no less serious so is Monbiot’s single recommendation 

for avoiding catastrophe. He claims that the most rational solution is nothing short of a 90% 

reduction in our global greenhouse emissions, effective immediately. I will have more to say about 

this way of framing the problem of global warming in a later section. The question I want to raise is 

how can Monbiot be so sure about these threats? On the surface, it might seem that some of these 

outcomes are somewhat difficult for even the most insightful scientist to predict with any degree of 

confidence. How can Monbiot assert these doomsday forecasts with such confidence? What guides 

his decisions about which scientific findings are trustworthy?   

Here is the first part of Monbiot’s answer:  “One rule that I have devised for myself is to 

trust no one who has something to sell.  By tracing the statements different people have made back 

to their roots, I have developed a kind of hierarchy of credibility” (2005, p. xxiii). Let’s refer to this in 

what follows as the no-salesman rule. Monbiot recounts how the no salesman rule was an effective 

tool in discrediting the findings of the pro-tobacco scientists who attempted to deny a link between 



 
 

 

smoking and lung cancer. The fact that these studies were often funded by tobacco companies 

provided, according to Monbiot, a prima-facie reason to doubt their credibility.  He goes on to 

argue that many of the contemporary scientific reports questioning the link between greenhouse 

emissions and rising temperatures also receive industry funding. So, they too should be discredited.  

 The no-salesman rule is a criterion for discrediting certain studies. I will raise some 

questions about its effectiveness in a moment. At this point, we need only note that it provides no 

positive guidance about which scientific findings can be trusted. This is the job of Monbiot’s second 

criterion, which I call the consensus-rule. Monbiot begins with a (surprising) admission, that the 

primary research articles appearing in peer-reviewed article often lack consensus: 

“…we can turn to peer reviewed academic journals. But the science – as science always 

should be – is contradictory and confusing. There is no ‘answer’; simply a story with many 

tellers, which changes every day” (2005, p xxiv). 

 But the lack of consensus in these venues only sends him looking for it elsewhere:  

From time to time, committees of scientists try to reach an overview. The most eminent of 

these, bringing together thousands of researchers, is the Intergovernmental Panel on 

Climate Change (IPCC), which produces an ‘assessment report’ every few years (xxiv). 

Organizations of “eminent” scientists (like the IPCC) are required to reach some degree of 

consensus about certain claims. This, according to Monbiot, is place where we should go looking for 

reliable scientific findings.   

As I mentioned earlier, both sides of the climate science debate agree that consensus 

among scientists is a sufficient condition for placing trust in some claim. They disagree over 

whether consensus has been achieved or, in some cases, whether it has been achieved by some 

illegitimate means besides the application of the scientific method.   We are now in a position to 

start questioning some of these assumptions about the existence of such a method and the 

importance of consensus. 

  

3. Let’s agree on some basic assumptions about science  

Some philosophers doubt whether science is genuinely progressive. They worry about the 

use of scientific standards to judge its own success. For example, chemistry seems to have 

undergone a major advance in 1869, when Mendelev began developing the periodic table of 

elements. Of course, to label this as “progress” is to assume that the periodic table is in fact an 



 
 

 

accurate description of molecular reality. Such arguments are circular because they presuppose the 

truth of certain scientific discoveries in an attempt to argue that those discoveries are in fact 

progressive.   

 I think it best, however, to avoid getting bogged down in this debate. I will take it at face 

value that science is on the whole progressive. This means that at least some contemporary theories 

are closer to the truth than their predecessors. However, it is important for my argument that 

scientific progress is not seen as a linear process. Not every new scientific claim advances our 

collective knowledge. There can also be periods of stagnation, even retraction. For example, some 

people think that, in the field of psychology, the rise of behaviourism in the 1930s was a period of 

regression. This scientific paradigm proposed that the only way to study the mind scientifically is to 

focus exclusively on external behaviour. It took psychology almost 50 years to shake itself loose of 

the behaviourist paradigm, and some people think it still has a ways to go. I don’t want to get 

caught up in that debate, either. My point is just that science doesn’t only move forwards. Certain 

research traditions can take our collective knowledge backwards. The interesting question, I think, 

is how scientific disciplines manage to correct themselves when things are going wrong. How does 

an established, but misguided research tradition ever get overturned?  

 The philosopher Thomas Kuhn offered an insightful answer. According to Kuhn, there are 

periods of scientific progress where few people are questioning the status quo. During these steady 

periods – which Kuhn called “normal science” – the relevant questions within a discipline are more 

or less settled. The methods for answering those questions are broadly accepted. And there is little 

disagreement about how to interpret most results. However, Kuhn observed that even during these 

periods of normal science anomalous results crop up occasionally. Anomalous results are 

observations that don’t fit neatly into the expectations of the dominant theory. So, they pose a 

challenge to the status quo. Over time, the number of anomalies accumulates. Eventually, an 

alternative theory comes along that provides a more comprehensive explanation that includes the 

anomalous findings.  This tends to give rise to a period of scientific revolution or what Kuhn called a 

“paradigm shift.”  Einstein’s theory of relativity and Darwin’s theory of evolution are prime 

examples. Thus, according to Kuhn, scientific progress is a two-speed process. During periods of 

normal science, progress is slow and steady. During periods of revolution, progress is rapid and 

disruptive.  



 
 

 

  

Figure 1. Scientific progress can be represented simplistically as the number of true statements accepted 
by the community of scientific experts. There are periods where science stagnates or even regresses. 
Those are followed by bursts of scientific progress.   
 

Kuhn’s picture doesn’t tell the whole story, however. In order for scientific revolutions to 

occur scientists must be sensitive to evidence in the first place. That is, they must recognize that 

anomalous results are indeed a problem for the prevailing theory. A completely dogmatic scientist 

would simply sweep those anomalies under the rug.  

Some philosophers see this attitude of openness to empirical evidence as an essential 

ingredient for scientific progress. Historically, this attitude can be traced back to the 17th Century, 

when the first scientific societies were forming in Europe. The slogan on the crest of the Royal 

Society of London, which formed in 1660, reads Nullus in Verba or “by no one’s word.” This motto is 

a blatant rejection of the authoritative belief systems that dominated Europe prior to the 

Enlightenment. Founding members if the Royal Society rallied around the idea that no claim should 

be accepted exclusively on account of a person’s authority, religious or otherwise. Instead, people 

should base their beliefs on empirical evidence that is publically available to their senses.  

In their excellent book, Leviathan and the Air Pump, historians Simon Schaffer and Steven 

Shapin (1985) describe how this attitude inspired a certain practice called the scientific 

demonstration. They tell the story of Robert Boyle, pioneering chemist, who was convinced that the 

atmosphere is comprised of a colourless, odourless gas. Adopting the motto Nullus in Verbum, 

Boyle set up a series of public demonstrations to convince people of this theory. These 

demonstrations involved the use of glass ball from which atmospheric gasses could be temporarily 



 
 

 

extracted using an air pump. For effect, Boyle would place a live bird inside the ball. This way, 

onlookers could witness for themselves the effect of a true vacuum on a living creature. Boyle 

didn’t expect his audience to accept his theory of atmospheric gas just on his word. After observing 

this demonstration first hand, it would be up to those onlookers to explain what they were seeing.  

Perhaps, like me, you are inclined to romanticize this period of scientific history. There is 

something inspiring about the image of a rogue scientist challenging received dogma in the form of 

a public demonstration (Figure 2). Those days are long gone, however. Today, the public has a very 

different relationship to the working scientist. She is portrayed more often as an obscure expert 

whose work is intellectually inaccessible to most lay people. These days, scientists rarely expected 

to communicate their results to the public. This task is more often left to professional science 

communicators, working on a deadline, often untrained in the fields on which they are reporting.  

 

  

Figure 2. From engagement to Alienation: two contrasting images of the public engagement with science. On the 
left is a scene from Joseph Wright’s  painting, Experiment on a Bird in the Air Pump, circa 1768.  Here we see a 
figure thought to be Robert Boyle conducting a public scientific demonstration.  On the right is a faceless, 
genderless image of the contemporary scientist. In the foreground stands a series of test tubes.  Though they are 
presented to us as factual, we are offered no clue about the nature of the experiment.  
 

 



 
 

 

It is understandable that modern scientists no longer adhere strictly to Boyle’s strategy of 

presenting their results in the public square. Today’s science involves the use of complicated 

equipment, sophisticated methamatics, and a vocabulary that is inaccessible to most lay persons. 

Even if scientists were to invite us into their labs, few could understand what they are seeing.  

Notice that this trend towards increased sophistication poses a challenge to the credibility 

of science. In Boyle’s day, scientific claims were credible because anyone could observe an 

experiment first hand. The public was encouraged not to accept any scientific claim on authority 

alone. As science increases in sophistication, such public validation becomes impossible. We now 

have to rely on trained experts to validate scientific claims on our behalf. This is a problem even for 

working scientists. They have become increasingly specialized and less familiar with the 

volcabularies, methods, and findings of neighbouring disciplines. Modern science thus depends on a 

bond  of trust among researchers. In order for an individual scientist to “stand on the shoulders of 

giants,” she must palce a certain amount of faith in the reliability of their findings. 

So far, I have mentioned two related problems surrounding the trustworthiness of science. 

Let me now place some labels on these problems, so that we can refer to them easily in what 

follows. The consumer problem is a challenge that faces us, the citizens of a democratic society. We 

look to consume scientific findings in our efforts to make informed decisions. The problem is how to 

determine whether a given scientific claim is indeed trustworthy, given that we often lack the 

means to evaluate it ouselves. Relatedly, working scientists face what I call a producer problem. In 

order to produce new knowledge, they must avoid misguided dogma, question the right 

assumptions, and employ reliable strategies for uncovering truths 

With this much on the table, I can now lay out the central claim of this lecture. I shall argue 

that scientists have generated a mythical story about how they manage to collectively solve the 

producer problem. One part of the story appeals tp the idea of a “scientific method” that is seen as 

necessary for doing good science. The idea is that if a scientist follows the method then they stand 

the best possible chance of generating true claims. The other part of the story appeals to some 

alleged rules of good scientific conduct. Scientists are supposed to be motivated exclusively by the 

pursuit of truth. They are never supposed to allow personal motives to influence their scientific 

judgment.  

Many scientists think that these two factors –the scientific method and the rules of good 

conduct- explain why science is so successful. It is therefore no surprise that members of the public 



 
 

 

have embraced this story in their efforts to solve the consumer problem. Judgments about the 

trustworthiness of science often turn on the question of whether scientists are employing the 

method properly. In addition, particular scientsits are accused of dishonestly because they are 

portrayed as having self-serving motives. These criticisms reveal a deep misunderstanding of how 

science actually functions. I’ll now argue that these are the wrong questions for the public to be 

asking. The root of the problem, I think, is that scientists themselves operate with an overly-

simplistic picture of what they are doing. So that is where we shall turn next. A closer look at why 

there is no such thing as the scientific method. Then, we’ll consider why scientists are mistaken 

about the appropriate rules of conduct.  

 

4. The scientific method is dead, long live the scientific method.  

At first glance, it might sound like an act of extreme pretentiousness for me, a philosopher 

of science, to claim that so many scientists have it wrong when they appeal to the guiding idea of a 

scientific method.  Aren’t scientists themselves the relevant authorities on this matter?  

I personally don’t consider it a shocking proposal that philosophers are in a better position 

than working scientists to adjudicate on this issue. For one thing, philosophers often dabble in 

several different scientific disciplines. As interlopers we are sensitive to information that experts 

typically take for granted. My own research, for example, has acquainted me with the fields of 

genomics, ecology, and psychology. In each case, I have been struck by the large amounts of implicit 

knowledge that is required to investigate these very different types of system. This knowledge is 

often so entrenched in the minds of practitioners that they fail to recognize how much it guides 

their decisions. To an Interloper, like me, it quickly becomes obvious how much of this knowledge I 

lack.  

Another consideration is that scientists are not in the business of describing science. They 

are in the business of describing nature. There is no reason to think that being skilful in the one task 

will automatically make you proficient in the other.  

It is also telling that Popper’s method was decisively rejected by the philosophical 

community not long after he proposed it. Some scientists reject it as well; but many of them 

continue to see it as a regulatory ideal for doing good science. The arguments that I will be 

presenting to show that they are mistaken are not my own. They were developed independently by 



 
 

 

philosopher Willard Quine and physicist Pierre Duhem, and have since been developed by many 

philosophers. What follows is a fairly brief summary of those arguments. 

To begin, let’s consider what motivated Popper to come up with the idea of a scientific 

method in the first place. He was troubled by the apparent gullibility of so many people who 

embrace erroneous belief systems.  Freudian psychology and Marxist economics were the two 

belief systems that bothered Popper the most. Proponents of these ideologies would present them 

as scientific. But Popper knew that this was a ruse. All too often, he thought, people were being 

duped into accepting pseudo-scientific dogmas, mistaking them for actual scientific claims. Popper 

was thus motivated to come up with a simple criterion that would enable anyone to distinguish 

genuine science from pseudo-science.  

 Popper noticed that these problematic belief systems had something in common. No 

possible piece of evidence could overturn them, not even in principle. They were “unfalsifiable” as 

he put it. Freudian psychology is a prime example. It was built on the idea that particular 

psychological disorders are caused by certain traumatic childhood experiences. For example, 

rejection from a parent in childhood was thought to manifest in adulthood as a particular disorder. 

To overcome a disorder, Freud proscribed arduous psychoanalytic sessions where people entered a 

semi-conscious state and confronted those supposed childhood experiences. The problem, of 

course, was that Freud’s patients often reported no such memories. People who were supposed to 

have suffered assault as children, for example, reported healthy and happy upbringings. However, 

these challenges were easily dismissed by Freud. He proposed that his patients were repressing 

their experiences. Traumatic memories were buried so deep in their subconscious, he argued, that 

people were denying their very occurrence. This supposed mechanism of repression effectively 

immunized Freud’s theory from any sort of counter example. No amount of evidence could 

overturn Freud’s ideas about the effects of certain childhood events on particular disorders. Popper 

came to see this as the mark of all pseudoscientific theories. He proposed that the key factor which 

distinguishes them from genuine science is that the latter can be overturned by empirical evidence. 

Pseudo-scientific theories could never be falsified, and this partly explained their popularity, but it 

also explained why they lacked the credibility of genuine science.  

These insights led Popper to pose a method for doing good science. It is what we now call 

the scientific method.  One begins with a hypothesis that is capable of being falsified. A prediction is 

then derived from that hypothesis. This prediction, Popper insisted, should follow logically from the 



 
 

 

hypothesis. That way, if the prediction is falsified the hypothesis was sure to be false. Popper 

recognized that one could not use this method to prove that a hypothesis is true. However, he did 

seem to think that science could progress through a process of “conjectures and refutations,” 

where false hypotheses are gradually eliminated in favour of true ones. On this view, the scientist is 

engaged in an algorithmic process of elimination, where new hypotheses were continually being 

posited and falsified. To summarize, there are basically four steps to the scientific method: (1) 

hypothesize, ( 2) predict, (3) observe, (4) accept/reject. By following this pattern, Popper thought, 

science gradually narrows down on the truth.  

 

 

Let me first state the problem with this method in general terms. Then I will illustrate the 

problem with an example.  Suppose that some hypothesis generates a false prediction. That is, 

suppose that the observation made at Step 3 is not what the hypothesis predicted. A strict 

Popperian would require that the hypothesis should be rejected. The scientific method is often 

presented as if this is the only logical choice. If a hypothesis logically entails a prediction, then if the 

prediction is false, the hypothesis must be false –or so the thinking goes.  

Let me illustrate this idea before considering why it is so misguided. Imagine that you are in 

an enclosed room with no windows. You are unaware of the weather conditions outside. So, you 



 
 

 

hypothesize that it might be snowing. From this hypothesis you derive a prediction: if it is snowing, 

then anyone who enters the room should have wet boots. The next step is the observation phase, 

where you go around checking the soles of people’s boots as they enter the room. Suppose it turns 

out that their foot ware is generally dry. If you are a Popperian, you must conclude that your 

hypothesis is false. The only logical conclusion is that it is not snowing.  

This, at least, is how the scientific method is often presented when it is taught to students 

or described in a science textbook. As if the outcome of an observation always provides decisive 

guidance about whether a hypothesis should be retained or rejected. But even our simple example 

illustrates why this is never the case. In order to derive the prediction (wet boots) from the 

hypothesis (snowing) we had to make a number of additional assumptions. For example, that 

people entering the room didn’t wipe off their boots or change their foot ware before entering. Or, 

that they didn’t arrive by bus or on a sheltered footpath. And so on. Philosophers call these 

auxiliary assumptions. The point is that every testable prediction relies on an indefinitely large set 

of these auxiliary assumptions.  The implication is that a false prediction does not necessitate the 

rejection of one’s hypothesis. Logically speaking, it is always an option to retain a hypothesis in the 

face of a failed prediction by questioning an auxiliary assumption instead.  

I am making a fairly obvious point here, but it has profound implications. There is no simple 

formula or method that tells a scientist what to do in the face of an unpredicted observation. So, 

the scientific “method” doesn’t really provide an algorithm for eliminating hypotheses. Something 

else – some form of judgment on behalf of the scientist- needs to be employed in order to 

determine whether a hypothesis should be retained or rejected.  

Let me be clear that I am making a logical rather than an epistemic point here. That is, I 

don’t mean to suggest that scientists are unable to decide what to do each time that a prediction 

fails to pan out. Often, a scientist will have enough background knowledge about the system in 

question to provide an educated guess about why the prediction failed. Just as in the example of 

the dry boots, most people would know in advance whether there is a policy in place requiring the 

removal of wet foot ware, etc. To us, that is just common sense. But in a way, that is my point.  

Scientists need to rely on something analogous to common sense in order to make intelligent 

decisions about the relevance of certain pieces of evidence. This is what really distinguishes good 

science from bad – the ability to make informed decisions in the face of challenging evidence. No 

algorithm or “method” can make those decisions for us.   



 
 

 

This criticism of the scientific method is sometimes associated with the Quine-Duhem 

thesis. These philosophers pointed out that hypotheses are not rejected one at a time. Instead, 

interconnected bundles of assumptions stand or fall together in the face of empirical evidence. 

Once philosophers started to appreciate this point, matters got even worse for the Popper. Recall 

that Popper wanted a criterion for distinguishing real science from pseudo-science. He proposed a 

genuinely scientific hypothesis must be falsifiable. However, we have seen that one can hold on to 

any cherished hypothesis in the face of conflicting evidence. This is achieved by raising questions 

about auxiliary assumptions instead. So, strictly speaking, the fact that scientific hypotheses are 

embedded in dense networks makes them very difficult to falsify in practice. Often, a scientist can 

tweak the network indefinitely in order to retain certain cherished assumptions. Of course, this 

would not be considered an acceptable practice. As we have seen, a hallmark of science is that 

evidence can overturn even deeply held beliefs. The point here is that the scientific method 

provides no guidance whatsoever on when it is reasonable to hold on to a particular hypothesis or 

to reject it.  

In lecture, I presented the following schematic diagram to help explain the role of auxiliary 

assumptions in deriving predictions from hypotheses. Hopefully it is helpful.  
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5. A slightly more realistic example  

 

Let me illustrate the problem with the scientific method with a slightly more realistic example. 

Suppose that the focal hypothesis in which we are interested is this:  

H1: Average global temperatures have been steadily warming since the industrial 
revolution.  
 

From this, we derive the following prediction:  

 

P: If average global temperatures have been steadily warming since the industrial 
revolution, then, in trees that predate the industrial revolution, the size of gaps between 
tree rings should be larger in more recent years than prior to this period.  
 

The thinking behind this prediction is that warmer temperatures allow for longer growth periods, 

and this is in turn reflected in the size of the gaps between tree rings. We then test the prediction 

with an experiment. In the experiment we core a bunch of trees and measure the distances 

between their rings over different time periods. The experiment might look something like this: 
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Now, suppose that in our sample of trees that predate the industrial revolution, there is no 

difference in the average distance between tree rings. Does this imply that the hypothesis that 

generated this prediction must be false? Of course not! It would be foolish for a scientist to reject 

global warming on just this evidence. Yet, this is the only recommendation that a strict Popperian 

can make.  

Obviously, there are other, better explanations for why tree ring growth did not change. 

Here is a list of just a few alternate explanations: 

 

A1. The soil quality in our sample decreased over the period, so that growth was slower 
even though growing seasons were longer.  
 
A2. A cloud hovered over our study site every summer since the Industrial Revolution, and 
impacted growth.  
 



 
 

 

A3. The trees in our sample are adapted to atmospheric conditions that have changed since 
the Industrial Revolution, so that they are no longer living in their ideal habitat.  
 
A4. A malicious climate change denier infiltrated our research group and has tampered with 
the data.  
 
A5. Our sample of trees live in a local microclimate that is unrepresentative of other tree 
populations.  
 
And so on...  

 

There are two important points here. Firstly, one could potentially go on forever generating 

alternate explanations for the fact that our sample of trees did not exhibit the predicted pattern. 

This effectively immunizes H1 from falsification. The second point is that some of these alternative 

explanations strike us as ridiculous, while others might seem fairly plausible. This reveals that we 

already possess a certain level of understanding about the system in question. That knowledge 

informs us about how to intelligently handle unexpected observations. Knowing what we do, A4 

strikes us as highly unlikely. But it is easy to imagine a different world in which A4 is the first 

hypothesis that one should check. The point is that none of this knowledge is provided by the 

scientific method. All that this method proscribes is to hypothesize, predict, test, and reject or 

accept. This leaves out most of what is important about science – the very thing that distinguishes 

an intelligent decision from a silly one.   

To be clear, in rejecting the HD method I am not discrediting science as a way of gaining 

knowledge. Although imperfect, I still consider science to be the best institution that humans have 

come up with for this task. My claim is that the HD method totally fails to capture what is special 

about science and how it manages to occasionally succeed in its task. To understand this, we need 

to look at the social structure of science and the system of incentives that preserve this structure. 

 
6. Rules of scientific conduct 

Let me now turn to the reading by Woodward and Goodstein. These philosophers provide a helpful 

list of popular views regarding scientific conduct. Of particular interest is our understanding of the 

motives that ought to drive scientists in the pursuit of knowledge.  As Woodward and Goodstein 

explain, many people assume that the following rules must be observed in order for scientific 



 
 

 

progress to occur. Likewise, if a scientist deviates from these rules, the credibility of her work is in 

question.  

  

1. Scientists should always be disinterested, impartial and totally objective when gathering 
data.  
 
2. A scientist should never be motivated to do science for personal gain, advancement or 
other rewards.  

 
4. When an experiment or an observation gives a result contrary to the prediction of a 
certain theory, all ethical scientists must abandon that theory.  
 
5. Scientists must never believe dogmatically in an idea nor use rhetorical exaggeration in 
promoting it.  
 
6. Scientists must "lean over backward" (in the words of the late physicist Richard 
Feynman)to point out evidence that is contrary to their own hypotheses or that might 
weaken acceptance of their experimental results.  

 
7. Scientists should never permit their judgments to be affected by authority. For example, 
the reputation of a scientist making a given claim is irrelevant to the validity of the claim.  
 

 
8. Financial support for doing science and access to scientific facilities should be shared 
democratically, not concentrated in the hands of a favored few.  

 
9. No misleading or deceptive statement should ever appear in a scientific paper.  
 
10. Decisions about the distribution of resources and publication of results must be guided 
by the judgment of scientific peers who are protected by anonymity.  

 

Woodward and Goldstein develop a picture of science that contrasts with most of these rules of 

conduct. In my lectures I will not review every detail of their argument. Instead, my focus will be on 

the role of notoriety and its importance in motivating scientists to explore a variety of research 

questions and to challenge the status quo.  

8. How to reward and motivate good science.  

The philosopher Thomas Kuhn drew attention to the fact that not all scientific projects are 

equally risky. The least risky kind of science is what Kuhn called normal science. These projects are 

typically guided by some over-arching question or research agenda. The Human Genome Project is 



 
 

 

an example. A few years ago, many different labs around the world collaborated in an effort to 

‘decode’ the human genome. The objective of the Human Genome Project was clearly defined. Its 

methods were uncontroversial. No one questioned the foundational issues, for example, whether a 

description of human DNA would provide information about human evolution, our vulnerability to 

certain diseases, and perhaps much more. Scientists working under this paradigm could apply for a 

research grant and specify exactly what they would do and how their findings would fit into the 

over-arching project.  

Importantly, to identify something as “normal” science is not to criticize it. Most scientific 

progress is of this sort. It is thanks to the methodical work of hundreds of thousands of scientists 

that human knowledge marches forward at a steady pace. Normal science is of great value.  

However, a characteristic feature of normal science is that it does not question the status quo. 

Normal science does not introduce new and controversial methods, for example. Nor does it 

question the most foundational assumptions of its field. This is to be expected. Science cannot 

continually question its foundation if is to make steady, incremental progress. 

Hence there is a certain danger associated with normal science. History teaches that science 

sometimes goes down blind alleys. Normal science is especially vulnerable in this regard. It steams 

forward without questioning foundational assumptions. Not every geneticist should re-examine 

Watson and Crick’s findings, for instance, or else there would be no time for new work. But what if 

the entire research agenda is heading down a blind alley? There is no way to know for sure that this 

is not occurring. At least some scientists, therefore, should continue questioning the foundational 

assumptions.  

Let us now imagine that we hold the reigns of financial power over all science. It is up to us 

to decide how to allocate resources among scientific projects. For the sake of simplicity, let’s rank 

those projects according to three categories: (1) ostensibly non-risky or Normal Science, (2) 

medium-risk science, which questions some assumptions but not the most foundational ones, (3) 

high-risk science that questions the most foundational assumptions.  

Just a few words here on what I mean by ‘risky’. I am defining riskiness in relation to the 

dominant orthodoxies of science. Of course, these change over time. However, it is often possible 

to identify scientific claims as more or less risky. The claim that lineages of organisms evolve over 

time is extremely “safe” or non-risky. The claim that all of those lineages descended from a single 

origin, as opposed to multiple origins, is also a fairly safe bet (I would not invest my career 



 
 

 

challenging it). Likewise, there are some questions or experiments that are very likely to produce 

reliable answers. These are also low-risk dimensions of science. For example, doing experiments to 

found out about the sequence of DNA on chromosome 14 is very low risk – the methods are 

accepted and the answer is a “known unknown”. So, the degree of riskiness of a scientific project is 

the extent to which it presupposes orthodox assumptions about the nature of the universe. Risky 

research challenges those assumptions. The attempt to produce cold fusion, or the search for extra-

terrestrial origins to earthly life are examples of risky projects. They are risky in the sense that, from 

the perspective of current scientific orthodoxy, they are unlikely to produce fruitful results. But on 

the rare occasions when those challenges pan out, they tend to have far reaching implications.  

Back to the resource allocation problem. Suppose that you have ten units of resources to 

distribute across the three categories of scientific project (Figure 4). How should you allocate them 

in order to maximize the chances that science will progress towards an increased accumulation of 

knowledge? 

 

    Figure 4. Suppose you had 10 units of resources to allocate to different scientific projects.  

                   What is the ideal distribution that will maximize the accumulation of knowledge?  



 
 

 

One option is to invest everything into the low risk projects (Figure 5). If one was confident that the 

assumptions and methods on which science is founded are true, then this might be a reasonable 

strategy. One could leave those foundational assumptions unexamined and proceed with the 

steady accumulation of scientific knowledge. 

 
 
 

Figure 5. The “low risk” approach of investing only in normal science is actually 

risky in another sense. Namely, in failing to challenge foundational assumptions, 

this strategy will be slow to self-correct if/when those assumptions turn out to 

be false.     



 
 

 

A second option is to distribute resources evenly across the three types of project, as in the 

following diagram. However, a moment’s reflection should reveal that this is not a good way to 

maximize scientific progress. The reason that this allocation is not optimal is that high risk projects 

are typically unsuccessful. There is a reason that they are high risk- because it is rare that 

foundational assumptions in science are mistaken. By contrast, low risk projects have a higher 

likelihood of producing at least some new knowledge.  It is more often successful because its 

ambitions are more modest. Hence, to allocate resources equally among high, medium and low risk 

projects is a waste of resources.  

 
Figure 6. Allocating resources evenly across projects is not efficient. Foundational assumptions do not 
need to be questioned as frequently as mid-level assumptions. And questioning these assumptions is 
often less productive than pursuing normal science.  
 

This brings us to a fourth strategy. One should distribute resources in a way that reflects the 

probability of a project’s success. High risk projects have the least change of success (although not a 

zero chance, presumably). Hence they should receive the fewest resources. Low risk projects are by 

definition likely to be successful, so they should receive the greatest proportion of funding. And so 

on. Call this the “ideal distribution” of scientific resources.  

 

 



 
 

 

 

Figure 7. A more ideal distribution of resources would direct a small amount of attention to 

foundational questions, slightly more to mid-level projects, and the majority to normal 

science.  

Up to this point we have been assuming complete control in deciding how resources should be 

allocated. In reality, it is not possible to dictate what kinds of problems specific scientist will pursue. 

Of course, funding agencies attempt to steer scientists towards certain projects and away from 

others. This is done through the selective allocation of funding to projects that seem the most 

promising. However, scientists must be interested in pursuing a diversity projects in the first place. 

How can anyone hope to control the direction of science at this level? 

 In fact, science has already come up with a solution to this problem. It is a solution that 

works more efficiently than any conceivable form of social engineering. It is grounded in the way 

that scientific notoriety - the amount of “fame” or recognition that a scientist receives from her 

peers- is allocated to each type of discovery.  The maximum amount of credit goes to any scientist 

who manages to overturn or discover a foundational assumption.  These are the sorts of 

revolutionary discoveries that were made by the likes of Charles Darwin or Albert Einstein. An 

intermediate degree of notoriety is allocated to mid-level discoveries. And an even smaller amount 

of notoriety is associated with the many discoveries that comprise normal science.   



 
 

 

 To illustrate how this reward structure gives rise to the Ideal Distribution, just consider how 

things might look from perspective of an individual researcher. Suppose that everyone you know is 

operating under some mid-level assumption that has yet to be seriously questioned. For example, 

perhaps everyone is operating under the unquestioned assumption that there is an inherent 

“balance of nature” that governs the behaviour ecological communities.  If everyone accepts this 

assumption without question, then a potential way to achieve notoriety is by showing (if possible) 

that the assumption is mistaken.  

 A notoriety-based reward system is also self-regulating. In science, it is not uncommon for 

an area of research to become over crowded. This happens in particular in the case of normal 

science. Certain experiments stand to generate a predictable, useful result. Scientists who are 

averse to taking risks will gravitate towards these reliable projects. However, as the field becomes 

more crowded, the opportunity to receive any degree of notoriety becomes increasingly negligible. 

This motivates scientists to move on to other projects. The same thing applies to risky and mid-level 

projects.  Except in those cases, the field is more quickly saturated. Hence, the pursuit of notoriety 

by individual scientists serves to regulate the distribution of resources across different types of 

project. When one type of question is under-explored, this opens up a “niche” for scientists to 

occupy. When another research project becomes saturated, notoriety-seeking researchers are 

motivated to explore novel ideas. The combined result of this reward system is a scientific 

community that explores a diversity of projects in a fairly efficient manner.  

So, what does all of this imply about the current state of the debate over climate change?  It 

should be fairly obvious, given this system of reward, that scientific consensus is neither expected 

nor desirable. We should hope and expect there to be at least some scientists working at the 

margins.  The notoriety-based reward system virtually guarantees that even the most entrenched 

assumptions will be questioned by at least some scientists.  Viewed from this perspective, the 

debates over scientific consensus about climate change seem rather out of step with the way that 

science ought to proceed. Climate change advocates argued that the consensus among climate 

scientists is 97% or greater. In what possible world is that supposed to be a good thing?  What we 

should hope for instead is that at least some climate scientists remain unconvinced. Personally, I am 

encouraged by the thought that at least a handful of climate scientists are out there on the fringes, 

questioning the status quo. History tells us that science is occasionally mistaken even about its most 

foundational assumptions. Questioning those sacred cows probably isn’t the most reliable way for a 



 
 

 

scientist to make a name for herself. But it is a healthy sign that at least some researchers are on 

the case.  

Recall that another contentious issue in popular debates about climate change surrounds 

the motivations of particular scientists. Monbiot’s no-salesman rule recommends that we should 

never trust a scientist who is motivated by personal gain. Solomon also attempted to discredit 

climate scientists by suggesting that their motives were somewhat selfish. This attitude is also 

reflected also in the rules of conduct that Woodward and Goodstein outlined. However, we can 

now see why this rule is so deeply misguided.  According to the picture that I have just outlined, 

scientists need to be motivated by the pursuit of notoriety in order to keep the entire scientific 

system working close to its ideal efficiency. Granted, some types of salesmanship are probably 

more toxic than others. I don’t want to deny that money can have a corrupting influence on science. 

Indeed, in the next section I will consider how even the pursuit of notoriety can only work if there 

are strict safeguards to discourage individual scientists from cheating the system. But the popular 

idea of the scientist whose motives are entirely selfless is not something that we should obviously 

aspire to, even if it were possible.  

 

9. Safeguarding the system against cheaters 
 

 Earlier, I described the producer problem as the challenge of how to keep science on track. 

How does science, on the whole, manage to root out false hypotheses an increase the number of 

true claims being generated? At this point, someone might argue that the picture of science that I 

have been developing would make this impossible. I have argued that there are unique benefits 

that stem from scientists individual pursuit of notoriety. These benefits include an ideal distribution 

of effort across a range of projects and encouragement for at least some researchers to challenge 

the status quo. These benefits cannot be realized, I am suggesting, under a system in which 

scientists are devoid of self-interest. But the idea that scientists should pursue fame and glory raises 

a serious problem. Recall how much specialization has occurred since Boyle’s day. Scientists today 

have a much easier time pulling the wool over our collective eyes, should they be inclined to do so. 

However, if they really are motivated to make a name for themselves, shouldn’t we expect a sizable 

portion of scientists to be taking the easy route? That is, shouldn’t we expect a considerable 

amount of data fabrication? On the traditional picture, we thought that we could trust scientists 



 
 

 

because they are so selfless in their pursuit of truth. But with that idea discredited, what reason do 

we have to trust anything that scientists are telling us?  

 This brings us to some of the more interesting questions being explored by contemporary 

philosophers of science. What are the social mechanisms that encourage scientific honesty? Most 

of us are familiar with the peer review system, where in order for a result to be published it must 

pass the scrutiny of “anonymous” scientific experts. That system is far from perfect. Reviewers 

cannot always tell if a result has been fabricated. So some findings manage to slip through the 

cracks. Hence it is a good thing that this is not the only mechanism in place that facilitates cheater 

detection. In fact, the notoriety-based system incentivises a certain amount of policing on its own. 

Suppose that some incredible scientific discovery is published that would force scientists to rethink 

some foundational assumptions, if it is true. The very existence of such a result creates a reciprocal 

incentive in other scientists. One gains a certain amount of notoriety for showing that the new and 

ground-breaking idea is in fact false. So, the more earth-shattering a result promises to be, the less 

likely it is to be accepted without scrutiny.  

 Of course, some scientists are still foolish enough to fabricate their results. Perhaps they 

don’t think that others will have such an easy time replicating their findings. Or, maybe they are 

hoping that others will be too busy with their own projects to bother checking. I say that these 

researchers are nonetheless foolish because there is another mechanism in place that has the 

function of deterring this sort of behaviour.  

 I like to illustrate this point using the cautionary tale of Dr. Marc Hauser, scientific pariah. 

Back in 2007 Marc Hauser was one of the world’s leading primatologists.  His work was of broad 

significance because it challenged some foundational assumptions in primatology. A long standing 

assumption in this field holds that humans are a uniquely cooperative species of primate. Our living 

primate relatives had mostly been reported to behave rather aggressively towards conspecifics. 

Hauser was uncovering data that seemed to indicate cooperative tendencies in other species of 

primate. If correct, this work could have major implications for how people think about the 

evolution of human morality.  Hauser was also one of Harvard University’s most popular instructors. 

He had even become something of a popular-media darling, thanks partly to the publication of his 

book Moral Minds (2006).  This book had been favourably reviewed by some of the most influential 

thinkers in the world, including Noam Chomsky and Peter Singer. By all accounts, Hauser’s star was 

on the rise.   



 
 

 

 Then one day, in 2011, Hauser showed up to his lab only to discover that he had been 

locked out. Everything – his computers, his data, the primates, everything! – had been seized until 

further notice. The officials at Harvard told Hauser to go home and wait for the results of an 

investigation into academic misconduct.  

 It turns out that some of Hauser’s graduate students had blown the whistle on some rather 

inappropriate behaviour. Hauser had copied a graph from another paper and presented it as his 

own results. Graduate students were describing cases in which Hauser had altered the observations 

they were recording. When they confronted the famous scientists about this, Hauser tried to bully 

them into doubting themselves. So, some students took the matter to University administration. 

Before long, Hauser had been ejected from the scientific community.  

 There are a few important things to notice about this case. First, consider how seriously 

Harvard University took the accusation of misconduct. To a private university like Harvard, Hauser 

was worth more than his weight in gold. Ivy League universities are in competition to attract the 

brightest and wealthiest students from across the globe.  Hauser was appearing regularly in the 

media with all sorts of ground breaking results. You can’t buy that kind of advertising. So, it would 

have been an incalculable financial loss to Harvard for Hauser to be discredited. Hence the fact that 

Harvard showed no hesitation in launching their investigation shows how seriously they take 

academic misconduct.  

Another thing to note is the severity of the punishment. Hauser was forced to resign from 

his position. He will never receive another research grant. Hos work is no longer citied.  His 

academic career is over.  Considering that this was an academic crime in which no one was 

physically or even financially harmed, the severity of the punishment is remarkable. 

 Also note that there is no chance for Hauser to recover. He will never hold another 

university position. In this respect, the punishment for academic misconduct is more severe than it 

is for most crimes. In the case of financial fraud, the guilty party serves his or her time and then is 

usually permitted to start over again. No so for academic fraud. Once you are academically 

discredited there is no coming back.  

 This all makes sense given the reward system that was outlined earlier. Scientists receive 

notoriety for making novel discoveries. However, the sophistication of modern science opens the 

door to cheating. In order to discourage this sort of activity, which would undermine the entire 

scientific system, a severe punishment mechanism has evolved. Any hint of cheating sends off 



 
 

 

alarm bells. A researcher who is found guilty is stripped forever of her privileges. Her life’s work is 

consigned to the dust bin. And once a researcher has been “excommunicated” from the academic 

system there is zero chance of her ever returning. Amazingly, some scientists are still tempted to try 

and cheat the system. But the frequency of this is probably fairly low, given the severity of the 

punishment and the mechanisms that incentivise its detection.  

 

10. The consumer problem revisited 

Where does this leave us with respect to our original problem? Recall that the problem for us, as 

members of a democratic society, is how to make informed decisions. Not only is this important 

when deciding which politician to vote for. We also require information when making day to day 

choices. Which products should we avoid? Which institutions should we support?  To which 

projects do we dedicate our time, money, and energy? Science is supposed to help inform these 

choices. But science can sometimes provide conflicting recommendations. How can we determine 

when it is trustworthy? 

 We have seen how advocates for opposing positions in the climate science debate 

encourage us to base our decisions on scientific consensus. One side claims that consensus exists, 

and we should reduce emissions. The other side claims that consensus hasn’t be reached, so we 

should hold off. But this entire debate is premised on a misunderstanding of science. We shouldn’t 

want or expect scientific consensus. Science has managed to progress this far only because it 

incentivises successful challenges to the status quo. So, the “consensus rule” is a flawed solution to 

the consumer problem. 

 Another candidate solution is the no-salesman rule. This rule suggests that we should not 

trust any scientist who has a personal stake in one outcome over another. The problem is that 

scientists can and should have personal stake in their research projects. On a certain level, everyone 

has something to sell – whether it is a new method, a novel hypothesis, or some hard-won piece of 

data. The no salesman rule, taken seriously, would call even good scientists into doubt.  

 Closely related to the no-salesman rule is the idea that scientists shouldn’t exercise personal 

judgment when making recommendations about the likelihood of a given hypothesis. This idea 

plays out in the climate science debate when one side accuses the other of being “unscientific” 

because a certain piece of evidence was discounted simply on the discretion of some expert.  



 
 

 

I have drawn a connection between this idea and the mythical notion that science is successful 

because it follows a method. This method, we are told, is “objective” insofar as it provides an 

algorithm for falsifying hypotheses. It is presented as if no discretion is required in order to show 

that a hypothesis is false. But this idea is demonstrably false. Any cherished hypothesis can be 

retained in the face of some unexpected observation.  This only requires making the appropriate 

modifications to the auxiliary assumptions. The feature distinguishing good science from bad, 

therefore, cannot come down to whether the scientific method was followed. It has to come down 

to a matter of scientific discretion.  

 With all of this in mind, I think it is possible to advance the debate to some degree by 

embracing two alternative solutions to the consumer problem.  What I call the “at stake” rule says 

that, when deciding whether to trust some scientific claim, look at the author and ask what she 

stands to lose if she is dishonest. Some scientists operate outside the sphere of mainstream 

academia. They are employed by “think-tanks” or other private research institutes. Often, these 

scientists operate outside the system scientific credibility. Their careers are not at stake if it turns 

out that their findings are exaggerated or even fabricated. Others are like Marc Hauser. They have 

an incredible amount to lose if they are being dishonest. Scientists in the latter category are the 

ones who we should trust the most.  

 The second guiding principle I call the “healthy skepticism” rule. When deciding on whether 

to trust some scientific finding, check to see that scientist working in the relevant discipline are 

encouraged to challenge it. To be honest, I sometimes worry that the current state of climate 

science is in violation of the healthy skepticism rule.  We have seen that even scientists themselves 

climbing onto the consensus bandwagon. As I mentioned at the outset of these notes, we are 

currently operating in a polarized political climate. If scientists think that the public requires the 

appearance of scientific consensus in order to take seriously the threat of climate change, then, 

somewhat ironically, this might serve to discourage the usual sort of healthy skepticism that at least 

some minority of scientists should otherwise be expressing. This worry is alleviated, however, by 

the fact that some scientists are actively challenging prevailing beliefs about climate change. In 

lecture, I mentioned the work of Ross McKitrick in challenging the “hockey’ stick” graph. I might not 

agree with McKitrick’s skeptical position on climate change. But it is a healthy sign that he is actively 

challenging what I regard to be some very likely truths.  

 


