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Chapter 3.  The precautionary principle 

§3.1 – Introduction  

A common statement of this defense comes from forester and wildlife manager Aldo Leopold 
[1887-1948]: “To keep every cog and wheel is the first precaution of intelligent tinkering.”  
(Leopold, 1966).  Applied to species extinctions, these statements certainly seem to imply 
something like: when in doubt, assume that the species is valuable to us, even if we don’t know 
why, and so conserve it.  In this chapter we will consider the so-called ‘precautionary principle’ 
or more generally, the ‘precautionary approach’.   

The precautionary defense is widely used in discussions of biodiversity conservation, 
sometimes explicitly, many times implicitly.  The precautionary approach is often touted by its 
proponents as an alternative to risk analysis, cost-benefit analysis, or both.  The precautionary 
principle is meant to be applied in the face of missing information, in the face of uncertainty, 
when scientific knowledge is incomplete.  To quote just one example of the supposed 
superiority of the precautionary principle over, in this case, risk analysis, Michael Pollan (2001) 
stated: 

“[Risk analysis] is very good at measuring what we can know – say, the weight 
a suspension bridge can bear – but it has trouble calculating subtler, less 
quantifiable risks . . . Whatever can’t be quantified falls out of the risk 
analyst’s equations, and so in the absence of proven, measurable harms, 
technologies are simply allowed to go forward.” 

This isn’t strictly speaking correct, risk analysis does account for uncertainty in the 
calculations, as we shall see when we talk about risk analysis later in the chapter.  Nevertheless, 
the point seems pretty clear, Pollan (and many others) hold up the precautionary principle’s 
supposed ability to handle unknown threats of harm in a way that is superior to traditional 
approaches. 

What we will see in this chapter is that, although attractive at face value, the 
precautionary principle has a variety of philosophical and practical problems associated with it, 
suggesting that perhaps the principle ought to be thought of as more of a slogan than a 
principle, in much the same way as “live free or die,” the motto of the US state of New 
Hampshire.  As a motto, “live free or die” implies that the citizens of New Hampshire highly 
value their liberties.  As a sentiment it is informing.  As a principle on which to base decisions 
though, it would be difficult at best.  The people of New Hampshire have the good sense not to 



enshrine their state motto as the guiding principle for their legislation.  We will find that the 
precautionary principle might best be viewed similarly.  

 

§3.2 – What is a precautionary defense? 

A precautionary defense goes something like this: 

Premise 1: The loss of biodiversity (e.g. a species or ecosystem) will potentially 
have unknown negative consequences.  

Premise 2: A particular action A could result in biodiversity loss. 

Premise 3: If an action potentially has unknown negative consequences, then it 
should be avoided. 

Conclusion: One should avoid A. 

 

The justification for Premise 1 may appeal to the potential for biodiversity to provide any or all 
of the instrumental defenses that we discuss in Part I of this book.  At its heart, the 
precautionary defense states that some particular bit of biodiversity may be (very) useful or 
necessary for human welfare, for example, because it promotes ecosystem services, ecological 
stability, or some other property that humans value directly or indirectly.  However, the 
argument continues, since we do not know with certainty the connection between biodiversity 
and those valued properties, the prudent course of action is to err on the side of caution and 
avoid biodiversity loss.  Importantly, erring on the side of caution is usually taken to mean that 
the particular bit of biodiversity is useful or important, until shown otherwise. Since, on this 
view, it is very difficult to prove the negative (i.e. that the bit of biodiversity is entirely useless) 
precaution dictates avoiding any loss of biodiversity. 

 Premise 2 seems straightforward enough, but ideally we would like some clarity on what 
is meant by ‘could’ and ‘loss’.  In this context does ‘could’ mean any conceivable event no 
matter how remote the possibility, or only those to which we can attach a probability?  Since 
the precautionary principle is meant to help us in the case of significant scientific uncertainty, 
we presume it does not mean the latter.  The problems with the former view will be made clear 
when we discuss ‘Costs, Benefits, and Alien Abduction Insurance’ (§3.6.1) and also when we 
discuss ‘Pascal’s Wager’ (§3.7.4) below.  What are we to make of ‘loss’?  If we are thinking 
about species, then presumably loss means extinction, which seems pretty straightforward (but 
see §9.3.2). However, ‘loss’ probably needs to incorporate the idea of ‘population reduction’ as 
well if it is to really capture all of the impacts intended by the premise.  If that is the case, then 
loss isn’t an all or nothing event, and we’d need to come to grips with the question of how 
much loss would be acceptable1.  What about ecosystems?  No matter what one does to an 
ecosystem, the ecosystem continues to exist.  It may not have the same species, or the same 
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many populations can we lose before we need to be worried? 



fluxes of energy and material, but it is still an ecosystem.  So, presumably the idea of ‘loss’ also 
encompasses ‘damage’ or ‘degradation’ (but see Chapter 9 for discussion on why this is still 
problematic). 

 We tackle Premise 3 in more detail in the section ‘Costs, Benefits, and Alien Abduction 
Insurance’ (§3.6.1) below.  Premise 3 is in fact the key inference.  Without it we don’t get the 
conclusion, and for the argument above to be sound, the premise has to be true.  For now, we 
will just point out that, taken at face value, probably every action has a potential for unknown 
negative consequences.  Following this prescription would make it paralyzingly difficult to adopt 
any course of action, including to do nothing.   

 

§3.3 – Defining the precautionary principle  

As Norman Myers (1993, p. 74) put it:  

“In essence, the precautionary principle asserts that there is a premium on a 
cautious and conservative approach to human interventions in environmental 
sectors that are (a) unusually short on scientific understanding, and (b) 
unusually susceptible to significant injury, especially irreversible injury.”  

There are many formulations of precautionary principles (Sandin, 1999 counts 19 different 
statement, and there are probably more since then, see Appendix 3.1 for Sandin’s list) but 
perhaps the most well-known is the one used in the 1990 UN Economic Conference on Europe 
(later adopted verbatim as Principle 15 of the Rio Declaration2 in 1992): 

“Where there are threats of serious or irreversible damage, lack of full 
scientific certainty shall not be used as a reason for postponing cost-effective 
measures to prevent environmental degradation.” 

This statement is sometimes known as ‘the weak precautionary principle.’  It is occasionally 
phrased more generally as: “lack of full certainty is not a justification for preventing an action 
that might be harmful” (and other variants).  Contrast this with the so-called strong 
precautionary principle3: “take no action unless you are certain that it will do no harm.”  

 While there seem to be many formulations of the precautionary principle, an analysis by 
philosopher Neil Manson (2002) suggests that they all share a common three-part structure. 
Manson starts out by observing that for any given activity that may produce an environmental 
effect, the precautionary principle is meant to provide a remedy.  The three parts are: a damage 
condition, a knowledge condition, and a remedy.  Manson puts it like this: “If the activity meets 
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 Philosophical problems with the strong precautionary principle seem so transparent (there is no way to be 

certain) that we will not spend time discussing it.  Indeed, even proponents of the principle have backed away 
from the strong statement.  See Pereira Di Salvo & Raymond (2010) for further discussion. 



the damage condition, and if the link between the activity and the effect meets the knowledge 
condition, then decision makers ought to enact the specified remedy.”  Table 3.1 provides some 
examples of the three parts. 

 

The precautionary principle is such a grab bag of ideas that arguments about its use are 
often at cross purposes.  C.J. Pereira Di Salvo and Leigh Raymond (2010) conducted an 
extensive analysis of how the precautionary principle is used in practice.  They concluded that 
the most common use in the literature mixes stronger and weaker elements of the 
precautionary principle, but broadly resembles Principle 15 of the 1992 Rio Declaration as 
quoted above. They suggest that the specific formulation of the principle “has become weaker 
over time, and that its critics formulate it more strongly than proponents.”  We will focus only 
on the weak version in this chapter. 

 

§3.5 – Why versus how: uses of the precautionary principle 

The precautionary principle is used in two distinctly different contexts in debates about 
conserving biodiversity.  On the one hand, the precautionary principle is used as a philosophical 
defense for why we should conserve biodiversity, as in the argument we presented at the start 
of this chapter.  On the other hand, the precautionary principle is used in a much more 
managerial sense, as a tool for making management decisions about how to conserve 
biodiversity. 

 Ecologist Richard Root’s paper (2003) is a good example of the ‘why question’.  Root 
considers only the scientific question: does this well-studied community contain any species 

Table 3.1 Three Part Structure of the Precautionary Principle 

 Suggested 
Damage Conditions 

Suggested  
Knowledge Conditions 

Suggested  
Remedies 

 1. Serious 1. Possible 1. Ban or otherwise prevent the activity 

 2. Harmful 2. Suspected 2. Put a moratorium on the activity 

 3. Catastrophic 3. Indicated by precedent 3. Postpone the activity 

 4. Irreversible 4. Reasonable to think 4. Encourage research alternatives to the 
activity 

 5. Such as to destroy 
something irreplaceable 

5. Not proven with certainty that it is 
not the case 

5. Try to reduce uncertainty about the 
causal relationship between the activity 
and the effect 

 6. Such as to reduce or 
eliminate biodiversity 

6. Not proven beyond the shadow of a 
doubt that it is not the case 

6. Search for ways to diminish the 
consequences of the activity 

 7. Such as to violate the 
rights of future generations 

7. Not proven beyond a reasonable 
doubt that it is not the case 

7. Choose an option that is reversible 
over one that is not 

 

    Table 3.1.  Adapted from Manson (2002)  who notes that: “the generic elements and logical structure of 
the precautionary principle have been identified in light both of actual usage and suggested applications 
(as gleaned from various laws, treaties, protocols, etc.). Because these are the primary guides an 
outside observer has to the meaning of any term, those who object that the suggested framework 
cannot capture what they mean by “the precautionary principle” are obliged to articulate what they do 
mean.” 

 



that are functionally redundant such that there would be no negative consequences if the 
species were extripated4?  He considered a species expendable if there were other species 
capable of performing all of the target species’ significant functions.  Since Root was 
considering only a specific herbivorous insect community, he argued that these were the 
significant traits that needed to be considered for a given species of insect: (1) its feeding guild 
(folivores, sap suckers, leaf miners, etc.); (2) its feeding tissue (roots, shoots, leaves, seeds, 
etc.); (3) its natural enemies (their predators, parasites and diseases); (4) its  mutualists; (5) its 
dispersal services (e.g. pollination, seeds, diseases); and (6) its constructions that benefit other 
organisms (e.g. webs, tunnels, leaf rolls, etc.).  Of the 101 species of phytophagous insects that 
feed on goldenrod (Salidago altissima), 42 species, representing 17 families, are specialists that 
feed only on goldenrod.  Root identified the gelechiid moth, Dichomeris leuconotella, as 
potentially expendable.  Through extensive fieldwork at many sites over many years, Root 
determined that the moth was quite rare and had no measureable impact on the goldenrods.  
The moth’s functions were highly redundant, largely due to the fact that there are five other 
Dichomeris species that also feed on goldenrod.  They all form leaf rolls that are used by spiders 
and mites after the moths abandon them.  Three of the congeneric moths have the same 
temporal patterns of development (phenologies).  All of the plant species eaten by D. 
leuconotella are also eaten by at least one of the other three coexisting congeners.  D. 
leuconotella are eaten by spiders, ants and wasps, which all attack a wide variety of prey 
species.  All of the parasitoids that attack D. leuconotella also attack other Dichomeris species at 
the same times, in the same habitats, and at the same stages of development.  Root concludes, 
with some caveats, that the list of traits that overlap between the congeneric species is so 
extensive that D. leuconotella appears to be a good candidate for the label ‘expendable’ at least 
in the short term.  After having demonstrated, rather convincingly, that D. leuconotella is 
probably expendable, Root resists his own compelling argument and instead sketches out some 
possible changes that could arise through evolution or phenotypic plasticity that might alter our 
judgment in the future.  He concludes (Root, 2003, p. 290): 

“The case of D. leuconotella also illustrates how judging the expendability of 
species solely on the basis of their functional traits can be misleading.  As is 
the case with D. leuconotella, most species are rare and perform highly 
redundant functions; most would produce no appreciable effects if they were 
removed.  Although current efforts to document the importance of 
biodiversity for maintaining ecosystem functions and services are essential for 
understanding large-scale processes, I suspect that many species encountered 
in such investigations will be determined to play only negligible roles.  To 
appreciate why these species with little current significance are not 
expendable requires that we consider the evolutionary dimension.  To use 
Hutchinson’s metaphor, it may be that our most compelling reasons for 
retaining species will be found in the evolutionary play rather than the 
ecological stage.” 
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Although Root did not explicitly invoke the precautionary principle, his arguments about how 
evolution or phenotypic plasticity might alter our views of D. leuconotella’s expendability are 
very much precautionary arguments.  Since this assessment was a mental exercise rather than a 
serious proposal to extirpate a species of phytophagous insect from the goldenrod community, 
Root didn’t need to go any further than he did.  But if this were a serious proposal, we feel 
pretty certain that Root would have explicitly invoked the precautionary principle as a reason 
for avoiding species loss. 

 Root’s essay was part of a larger volume edited by ecologists Peter Kareiva and Simon 
Levin (2003) titled: The Importance of Species: Perspectives on Expendability and Triage.  In the 
introduction for the section that includes Root’s essay, Kareiva and Levin write (p. 237): 

“The most striking feature of the chapters in this section is the general 
reluctance to deem any species to be more or less important than another.  If 
ecological studies fail to find an important role for a species, then 
evolutionary arguments are invoked.  The problem is that “importance,” and 
conversely “expendability” are value-laden terms that have implications for 
environmental policy.  The discomfort we feel in using a word such as 
“expendable” or “redundant” with regard to any species suggests that policy 
regarding biodiversity (or extinctions) must be founded on general principles 
rather than on a case-by-case justification for each species.  Or, perhaps 
ecologists need to admit to themselves, as well as to others, that there are 
ethical dimensions to the discussion that contribute to their unwillingness to 
deem any species expendable.” 

Presumably Kareiva & Levin’s argument for general principles rather than case-by-case 
justification is an admission that many species will not survive a case-by-case scrutiny and using 
general principles might get environmentalists out of having to reach the uncomfortable 
conclusion that a species is, indeed, expendable.  The second part of the quote, we suspect, is 
more telling of Kareiva & Levin’s true position, namely that conservation need not be, or 
perhaps ought not be, defended on the basis of the usefulness of biodiversity, but on some 
claim about the intrinsic value of biodiversity, a claim that we introduced in Chapter 1, and take 
up in detail in Part II of this book.   

 Quite apart from why we should conserve biodiversity is the argument about how we 
should do so.  What management strategies are optimal for achieving the goal of conserving 
biodiversity?  Let’s look at an example of the precautionary principle used as a management 
strategy.  Here we briefly present a case made by conservation biologist Alison Rosser and 
colleagues (2005) regarding the Capra falconeri, commonly known as the Central Asian 
Markhor, native to Pakistan.  The markhor is a large wild goat (c. 100 kg) with impressive spiral 
shaped horns.  The markhor was listed as ‘endangered’ by the IUCN (International Union for 
Conservation of Nature) in 19945. 
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 As of 2015, the IUCN had reclassified this species’ status to ‘near threatened’ and indicated that its numbers were 

increasing. 



 Rosser et al. used the precautionary principle as it appears in Principle 15 of the Rio 
Declaration (presented in the first section of this chapter) and the formulation used by CITES 
(The Convention on International Trade in Endangered Species of Wild Fauna and Flora, 1973), 
which states: “Recognizing that by virtue of the precautionary principle, in cases of uncertainty, 
the Parties shall act in the best interest of the conservation of the species when considering 
proposals for amendment of Appendices I and II.”  Appendix I prohibits commercial 
international trade, and appendix II regulates international trade through a permit system.  
According to Rosser et al., parties to the treaty are encouraged to list species in the appendices 
even though international trade may not have been a driver in the species’ population decline.  
So, CITES followed a precautionary approach by favoring regulation of all trade in the face of 
uncertainty about the effects of that trade on the species’ conservation status, many times 
without any clear evidence that regulating trade would have any impact.  Rosser et al. claim 
that this is particularly true of trophy hunting. 

 Trophy hunting can be extremely lucrative and has an automatic feedback to 
management in that, if the herd is not managed well, the quality of the trophies declines and 
then so does the demand for trophy hunting.  Prior to its ‘red list’ status by the IUCN, the 
Torghar Conservation Project was started. Under that project, revenue from sanctioned trophy 
hunts was used to employ game wardens to prevent poaching.  Under this program, the 
Torghar Hills population of markhor increased from 56 individuals in 1985 to more than 1500 by 
1999.  The IUCN had approved an export quota of 6 animals in 1997 (only two of which came 
from this population).  In 2002, with the population then at 1684, the IUCN doubled the quota 
to 12 animals per year (four from this population).  Rosser et al. feel this is very conservative 
and that this population alone could sustain an annual harvest of 18 animals. 

 What was the ‘precautionary approach’ in this case?  Rosser et al. argue that to answer 
this question requires value judgments on the part of the person doing the evaluation.  For 
those who think extractive use is always ‘bad’, the decision by the IUCN to grant export quotas 
might have been seen as decidedly non-precautionary.  Indeed, it could be argued that the 
most precautionary approach would have been to ban all exports.  On the other hand, with the 
population seemingly recovering by 1997, and the demonstrable benefits of using the funds 
generated by trophy hunting to pay game wardens, it might be argued that the most 
precautionary approach was to support success and approve the quota application.  Rosser et 
al. further argue that it is not always clear what course of action is precautionary, and that this 
decision is almost certainly context specific.  They argue that automatically applying the 
precautionary principle to oppose trophy hunting, as they suggest that some conservation 
groups do, ignores the potential benefits of such hunting and “constitutes poor and 
inappropriate use of the principle.” 

 Clearly, in this last example, the question of whether the markhor ought to be 
conserved was not being questioned.  What was at stake was how to go about doing so.  It is 
not immediately obvious in this example which management strategy best fits the 
precautionary principle, and this seems to have as much to do with one’s values as it does with 
the alternative outcomes .  In the next section we take a look at other ways of making decisions 
about the environment besides the precautionary principle. 



 

§3.6 – The precautionary principle, risk-assessment, and cost-benefit analysis 

As we mentioned at the start of this chapter, many proponents of the precautionary principle 
see it explicitly as an alternative to either risk-assessment/management6 or cost-benefit 
approaches.  In this section we consider these alternatives to the precautionary principle, or 
more correctly, the precautionary principle is an alternative to these two approaches, 
approaches that have for many years dominated environmental policy and decision-making.  
Before we do that however, we need to first define ‘risk’ and ‘uncertainty’. 

In common usage, ‘risk’ is often understood to be synonymous with ‘hazard’, but in the 
field of risk assessment/management, risk is the probability that the hazard will occur.  The 
word risk is used even more generally to refer the likelihood of a ‘stochastic event’.  Stochastic 
is the opposite of ‘deterministic’.  A deterministic event is one that always occurs, with 
probability 1.  A stochastic event may, or may not occur, and its probability of occurrence is the 
‘risk’ associated with the event.  So for example, flipping a fair coin results in a stochastic, or 
risky, outcome, heads with probability ½ and tails with probability ½.  ‘Uncertainty’ refers to a 
stochastic event where some or all of the outcomes and/or the probabilities (risks) are 
unknown7.   

Why does the distinction between risk and uncertainty matter?  It matters because it is 
under conditions of uncertainty that the precautionary principle is meant to help us.  If we 
know all the possible outcomes of some action, and we have a good idea of their associated 
probabilities, then, as philosopher Jamie Whyte (2007) says, we don’t need precaution because 
we have all the information we need to make a decision.  Let’s take a look at a hypothetical 
problem, adapted from Whyte, which will illustrate the distinction and the dilemma from a 
cost-benefit perspective. 

 

§3.6.1 – Costs, benefits, and alien abduction insurance 

Philosopher Elliot Sober puts the question like this: Are “we prepared to accept a small chance 
of great disaster in return for a high probability of a rather modest benefit”? (Sober, 1986, pg 
147).  Of course we are, we do it all the time.  As Sober points out, every time we fly, we take 
such a calculated risk.  It is an example of the sort of informal cost-benefit analysis that we do 
every day.  Another example of this would be alien abduction insurance.  Are we willing to 
accept a small probably of suffering an uncompensated alien abduction in return for a certain, 
but rather modest benefit (the price of the premium)? 
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first, and is meant to be an entirely scientific process whereby the magnitude of the risk faced is quantified.  Risk 
management is the value-laden process that follows risk assessment, it tries to determine what are acceptable 
risks and whether a proposed course of action is consistent with the acceptable risk. 

7
 There is a rich literature on how people perceive and respond to risks, but that is beyond the scope of this text.  

Interested readers might like to see Paul Slovic’s (2000) The Perception of Risk. 



Suppose that you were offered the opportunity to purchase an insurance policy, for a 
single payment of $19.95, to provide you with lifetime coverage against alien abduction.  If you 
are abducted by an alien, then your beneficiary will receive $10M.  You can actually purchase 
this policy8, the question is, should you do so? Suppose your chance (lifetime risk) of being 
abducted by an alien is one in a thousand.  Then the ‘expected value’ of this policy is $10,000; 
well worth the $19.95 purchase price9.  But suppose that you don’t know the odds of being 
abducted by an alien, so that the risk might be considerably less (or more) than one in a 
thousand.  What should you do?  This is exactly the kind of problem where the precautionary 
principle is meant to be helpful.  The principle, in effect, says it is “better to be safe than sorry”.  
You really don’t want to suffer an uncompensated alien abduction, so the principle says: buy 
the insurance.  As Whyte (2007) puts it:  

“Those who advocate precaution typically favour incurring costs now to 
reduce the chance of incurring greater costs in the future.” 

 

Let’s unpack this example a little further.  Some basic maths10 tell us that, for the policy to have 
an expected value of $19.95 or more, our chances of alien abduction must be more likely than 1 
in 501,253.  So it would seem that on a strategy of maximizing our net payoff, we should forego 
the insurance if we think we are less likely than that to be abducted.  Such a strategy might be 
referred to as ‘risk-neutral’.  We can contrast this with two alternative strategies: ‘risk-prone’, 
and ‘risk-averse’.  There are so-called optimal solutions for making decisions under risk,11 which 
can be used once a policy objective has been defined, to determine the course of action that 
optimizes the chances of successfully achieving the objective.  Defining the policy objective is 
not a scientific problem, it is a value problem.  What constitutes ‘acceptable’ risk is often a 
question of value, and/or a political decision that reflects the attitudes and values of the polis 
toward risk.   

Returning to our alien abduction question, why would we contemplate abduction insurance in 
the first place since it is unlikely that we would personally benefit from an insurance payoff?  
Basically, for the same reasons that we purchase life insurance policies, because we have 
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financial obligations to our families or others and we wish to ensure that those obligations are 
met in the case of our untimely demise.  Insurance companies are in the business of making 
money; they are not charities.  The premiums they charge are carefully calculated so that the 
company’s net expected payoff from selling us a policy is positive, which means that on 
average, they make money and we lose money.  So why do we buy the policies?  The reason is 
that we are ‘risk-averse’.  We prefer a small certain (deterministic) loss (the cost of the 
premium) now to a large risky (stochastic) loss in the future (cf. Whyte quote above).  But many 
people do not have life insurance policies, how come?  Because they are ‘risk-prone’.  They 
prefer the large risky (stochastic) loss in the future over a small, but certain (deterministic) loss 
now.  Why do people differ in their attitudes toward life insurance?  They differ from many 
reasons, but two important reasons are psychology and income effects.  Psychology just 
accounts for the fact that some people are inherently more willing to gamble than others, 
rational argument and expected net gain calculations aside.  For example, state lotteries are 
sometimes unkindly referred to as a ‘stupidity tax’ because the odds of winning are so small 
that the net expected payoff is effectively zero.  People play the lottery anyway because they 
like to gamble.  Nevertheless, when thinking about how a society as a whole should respond to 
risk, psychology is perhaps not very helpful.  However, the second reason is quite important.  
People who can’t afford life insurance don’t buy life insurance.  People whose monthly budget 
is pretty close to their monthly income need to take a risk-prone strategy to ensure that they 
can meet their short-term financial obligations.  They take a risk and hope for the best when it 
comes to their long-term obligations.  From society’s perspective, attitudes toward risk reflect 
society’s value judgments about acceptable and unacceptable risk. 

 Now, imagine that you are financially well off; you might think to yourself that you 
ought to be risk-averse.  You ought to buy the abduction insurance.  In the previous paragraph, 
we contrasted risk-prone, risk-neutral and risk-averse as if they were discreet strategies, but 
our attitude toward risk is really on a continuum and risk-neutral is just the point at which we 
switch from being risk-prone to risk-averse.  So, there is really a range of risk-averse (prone) 
strategies, of ‘risk-averse-ness’ as it were, from being only slightly risk-averse to being 
completely risk-averse.  In the case of the alien abduction insurance, if we were only slightly 
risk-averse, we might, for example, buy the policy if our odds of abduction were 1 in 600,000, 
but not less than that, even though we know that our net expected gain from doing so is 
negative (the policy would only be worth $16.6712, but we would pay $19.95).  If we were 
completely risk-averse we would buy the policy no matter how vanishingly small the chances 
are of alien abduction.  So long as the cost of the policy is less than the benefit paid in the event 
of abduction, then we would buy it.  Complete risk-aversion seems to be a monumentally 
stupid financial policy.  Even the most wealthy people in the world do not buy insurance 
policies to cover absolutely every conceivable bad thing that could happen to them, no matter 
how remote the possibility.  If they did, they would quickly cease to be wealthy!  Nevertheless, 
this is what the precautionary principle seems to be arguing for: complete risk aversion.  
Complete risk aversion is an extreme value judgment.  To resist this move, proponents of the 
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principle might be tempted to fall back on the phrase “cost effective,” but to determine cost 
effectiveness requires a cost-benefit analysis, something the proponents also resist. 

 Now, let’s return to the problem we posed above, should you buy the insurance policy if 
you don’t know the odds of an alien abduction?  Better safe than sorry, right?  We think most 
people would say that in the case of abduction by aliens, you lack sufficient information to 
make a rational decision.  Without more information you can’t know whether purchasing the 
policy is the safe course of action or the sorry one.  But the precautionary principle says: 
“Where there are threats of serious or irreversible damage, lack of full scientific certainty shall 
not be used as a reason for postponing cost-effective measures to prevent [uncompensated 
alien abduction].” So, the precautionary principle would seem to be telling us to buy the policy!  

 From a cost-benefit perspective, a problem with the precautionary principle is that it 
fails to consider the opportunity costs of pursuing a precautionary strategy (a theme we will 
return to in §3.7.4 on Pascal’s Wager).  Opportunity costs are the utility you forego by spending 
your money (resources) on the precautionary strategy instead of other potential benefits.  For 
example, suppose that, worried about stocks of wild fish species, authorities adopted a 
precautionary policy of banning ocean fisheries.  On the assumption that people will replace 
that protein with some other form of meat, a rough calculation13 suggests that we would need 
an additional 129 million km2 of grazing land to replace wild caught fish with livestock.  The 
opportunity cost of such a policy would be all of the benefits we could have gotten, including 
for biodiversity, from leaving the land in its current use rather than converting it for livestock.  
When it comes to environmental policies, regulation can often be expensive, and there is also 
the economic value of development foregone to conserve biodiversity.  These costs can be 
substantial.  As Whyte says: “It is a strange kind of caution that recommends spending such 
sums when the chance of success is unknown.”  A strategy of always gambling if the reward is 
greater than wager is not a winning strategy in the long run.   

Perhaps, as environmentalists, we should resist the analogy to alien abduction 
insurance.  Most people have an intuitive sense that even if they don’t know what it is, the 
likelihood of suffering an alien abduction is extremely low.  What about the loss of biodiversity?  
Remember, there are two ways in which the precautionary principle might be invoked in 
discussions about biodiversity.  In the why case, we are thinking about the likelihood that the 
particular biodiversity lost might have been valuable to us. The precautionary principle is not 
invoked to defend biodiversity with known instrumental value, it is invoked when we do not 
know its value.  What is the likelihood of great disaster if we lose some particular bit of 
biodiversity?  As environmentalists, we seem to have an intuition that the likelihood is high, 
even though we don’t know what it is.   

Ecologists seem less sure about this intuition, as evidenced by Root’s quote.  As Sober 
(1986) asked: “And there are so many species.  How many geese that lay golden eggs are there 
apt to be in that number?”  And how does this intuition help us in cases like the one presented 
by Root where we have good reason to believe that no great disaster would follow a species’ 
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extinction?  In the how case, the crucial questions are about the probability of biodiversity loss 
arising from different possible courses of action.  If we adopt action A, what is the chance that 
we will lose some bit of biodiversity?  In both circumstances it is assumed that no one knows 
the associated probabilities, but that based on one’s intuitions about the magnitudes of those 
probabilities, it is possible to choose the safe course of action.   

In this section we have shown that the precautionary principle is meant to help us make 
decisions when we have insufficient information for making a rational decision using cost-
benefit analysis.  The precautionary principle seems to be arguing for complete risk aversion, a 
strategy that would lead to economic ruin because it does not take account of the probability of 
the hazard’s occurrence.  We also showed that the precautionary approach seems to disregard 
the opportunity costs of taking the so-called precautionary action (or imagines that there are 
none).  

At this point, proponents of the precautionary approach might be tempted to argue that, in 
such cases of ignorance, all the precautionary approach implies is that we should await more 
information before making a decision.  The trouble with this move is two-fold.  First, how much 
information is needed before we are allowed to make a decision, recognizing that we will never 
be in a position of complete information?  This question really does demand an answer if this 
move is to rescue the precautionary principle.  Second, once we have enough information, what 
are we to do with it?  Proponents of the precautionary principle resist cost-benefit analysis, so 
presumably they would stick to their principle and try to determine the safe option without 
considering the information, or the opportunity costs?  These are significant problems for the 
precautionary principle, but they don’t end there.  Before looking at further problems for the 
precautionary principle, let’s look at the other alternative approach for making decisions, 
ecological risk assessment. 

 

§3.6.2 – Ecological risk assessment (ERA) 

ERA is the process of evaluating the likelihood of an undesirable ecological outcome, like the 
loss of a population, habitat, or ecosystem, occurring as a result of some action like a new 
policy, a new construction project, et cetera.  The process involves gathering and analyzing 
data, assumptions and uncertainties.  There are three parts to an ERA: problem formulation, 
analysis, and risk characterization.  Here we briefly consider these parts, and refer the 
interested reader to Wentsel et al. (2008) for more detailed discussion.  We hope that our brief 
consideration of the ERA process gives the reader some understanding of the intellectual 
maturity and rigor, as well as the transparency of the approach, in contrast to how we are 
meant to derive sound policy from profound ignorance as seems to be suggested by the 
precautionary principle. 

Problem formulation (denoted by box A in Figure 3.1) involves deciding on appropriate 
‘end points’, i.e. the environmental values that we seek to protect.  In the context of conserving 
biodiversity, appropriate end points might be, e.g. the persistence of key indicator species 
populations (i.e. species level conservation), conservation of foodweb structure and integrity 
(i.e. ecosystem structure), and/or rates of nutrient cycling, water purification, etc. (i.e. 



ecosystem functions).  Problem formulation also involves the development of a conceptual 
model where we link our actions/decisions to various environmental stressors and consider 
how these stressors interact with routes of exposure to the ecological effects we designated as 
endpoints. Finally, the problem formulation part includes a plan of analysis that describes what 
will be measured, what  will be done with the data, what will be modeled, how the model will 
be developed, and how these measures and model outputs will be used to assess the impacts 
on the specified endpoints.  The analysis part of ERA (denoted by box B in Figure 3.1) has to 
accomplish two goals: characterize the exposure, and characterize the ecological impacts.  
Exposure characterization involves quantifying how, and how often, the ecological end point 
comes into contact with the stressor.  For example, it may be the case that our actions clearly 
cause the existence of a stressor (e.g. a water pollutant) but that there are few if any routes of 
exposure for the species in question to experience the stressor.  Impact characterization can 
either evaluate a stressor-response (analogous to a dose-response) relationship, or provide 
evidence that exposure causes some observed response.  When the ecological endpoint 
involves the persistence of a rare or endangered species, the analysis part of ERA often takes 
the form of a population viability analysis, or PVA.  A PVA seeks to provide statements of the 
form: “species A has an X% chance of extinction following policy Y.”  Risk characterization 
(denoted by box C in Figure 3.1) estimates and interprets the risks, but also characterizes the 
strengths, weaknesses, assumptions and uncertainties associated with the evaluated risk.   

 

 

Figure 3.1.  A schematic sketch of the work involved in Ecological Risk Assessment.  (A) shows 
the steps involved in problem formation, (B) shows the typical steps in analysis phase, and (c) 
hints at the work involved in the risk characterization phase.  See text for more details.  
Adapted from Wentsel et al. (2008). 

 



 

 

 

As we mentioned in response to Pollen’s quote at the start of this chapter, it is incorrect 
to assume that risk assessment can only deal with measured and measurable risks.  A standard 
practice in risk assessment is to incorporate a so called ‘uncertainty factor’ to account for places 
where uncertainty creeps into the calculation of risk.  These uncertainty factors are not wholly 
scientific, there are elements of arbitrariness and value judgment inherent in choosing a value 
for this factor (Ritter et al., 2007), but where this process differs completely from applications 
of the precautionary principle is that uncertainty factors are transparent.  Anyone can see how 
the uncertainty was incorporated and can see for themselves how sensitive the recommended 
decision is to the choice of the value of the factor.  

 The details and nuances of ERA are many, fairly technical, and beyond the scope of this 
book.  Perhaps one of the more difficult steps comes after the risk assessment (in a stage called 
‘risk management’), i.e. stating what are and are not acceptable risks.  ERA is not unique in the 
fact that such an assessment cannot be scientific.  It is clearly a value-laden activity, but no 
more so than the precautionary principle’s seeming advocacy for complete risk aversion.  With 
ERA, at least the process is transparent and one could conceivably evaluate the sensitivity of 
the decision to this attitude toward risk.  Gregory Biddinger et al. (2008) describe this example 
of a standard to be used in risk management, from the US state of Oregon, which has adopted 
specific regulatory language that unacceptable risk occurs when: 

“There is a >10% chance that >20% of the population of the target species 
(the assessment endpoint) will be exposed to the stressor at levels greater 
than the ‘toxicity reference value’ (the regulation is stated in terms of a 
hazardous substance, but one can readily reframe the statement to 
incorporate other types of stressors).” 

So the risk is deemed acceptable if the toxicity reference value14 is exceeded, so long as this 
happens to less than 20% of the population.   

This example shows how ERA differs from more traditional risk assessment in the 
context of human health.  There, the health of the individual is the assessment end point.  That 
is, traditional risk management would not deem it an acceptable risk if 15% of a human 
population were exposed to lethal levels of a hazardous substance.  In ERA, except in the 
context of legally protected species, individual organisms are not our concern.  Some 
environmental stressor may cause the death of some individuals of a (non-human) species, but 
as long as that mortality is compensatory rather than additional, ERA would say that we don’t 
need to worry about it.  What does that mean?  It means that individuals in any population will 
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die anyway, and for density-dependent reasons killing some through one route of mortality 
(e.g. exposure to a toxic chemical) may mean that fewer die from another route (e.g. intra-
specific competition).  In other words, the mortality caused by the anthropogenic stressor 
substitutes, or compensates for, mortality from natural causes (Biddinger et al., 2008). 

 In this section, we presented Ecological Risk Assessment as an alternative to the 
precautionary principle.  ERA is a sophisticated approach to decision-making that is informed by 
science, but is still driven by value decisions.  In contrast to the precautionary principle, the 
value judgements in ERA are explicit and easily examined.  Like cost-benefit analysis, ERA 
requires information in order to arrive at policy recommendations.  The precautionary principle 
is meant to be helpful when we lack such information.  We take up the problems with this claim 
in the next section. 

 

§3.7 – Further problems for the precautionary principle 

We have already shown that although its proponents tout the benefits of the precautionary 
principle over cost-benefit analysis and risk assessment, the principle does not seem to have 
the intellectual maturity or rigor of these alternatives.  And in seeming to argue for a strategy of 
complete risk aversion, the precautionary principle would commit us to an endless outlay of 
resources, with no basis for believing that these expenses would achieve the desired effects.  

In this section, we consider some of the objections we have already raised in more detail, as 
well as a few we have not.  We consider the following five philosophical objections that are 
commonly raised in response to the precautionary principle: (1) that lack of knowledge is a 
serious impediment to making sound decisions; (2) that failing to account for the benefits of 
action is a problem; (3) that the precautionary principle leads to a logical contradiction; (4) that 
following a precautionary policy is not without its costs (Pascal’s Wager), and (5) that the 
various statements of the principle are desperately in need of conceptual clarity if they are to 
be anything more than a thin veil to hide the absence of justification in our decision making. 

 

§3.7.1 – Is the lack of information a problem? 

Both cost-benefit analysis and ecological risk assessment take all of the available information 
and attempt to come to a reasoned decision about whether or not to take a particular risk.  
Each has methods for dealing with and incorporating uncertainty into the decision making 
process (although we did not go into those methods in our presentation).  If the information is 
available, Whyte says that you don’t need ‘precaution’ or recklessness, or anything else: the 
numbers alone are sufficient.  But when you lack sufficient information, the precautionary 
principle is meant to help you make a wise decision.  Whyte says that the precautionary 
principle promotes the idea that a lack of information is not a serious problem for decision 
makers, and that wise decision makers can choose the cautious policy without knowing the 
likely outcomes.  He sees this as a reason for abandoning the principle altogether. 



 Critics of Whyte, and others who characterize the precautionary principle as helpful, 
reply with arguments like this:  

“This attack on the precautionary principle may sound plausible to some 
people at first, but it is not. The argument breaks down because the author 
[Whyte] concludes that, when the outcomes of a decision are unknown, we 
cannot take precautionary action. Obviously this is false – precautionary 
action can be as simple as “Try to learn more before deciding,” or “Favor a 
decision that is reversible in case it turns out that you're wrong.” There is 
ALWAYS a way to take sensible precautionary action if you have reasonable 
suspicion that harm is occurring or is about to occur.” – Rachel.org (2007) 
http://tinyurl.com/7utxamq 

It’s not entirely clear that these seemingly commonsense actions are implied by the various 
statements of the precautionary principle.  Even if they are indeed implied, it’s still not clear 
that they are ‘good sense’ even if they are ‘common sense’ for many of the same reasons we 
have already raised above as objections.  As Elliot Sober (Sober, 1986, p. 134) said: “out of 
nothing, nothing comes ….  If you are completely ignorant of values, then you are incapable of 
making a rational decision….”   

 At this point, proponents of the precautionary principle might object that they never 
claimed that one can make a decision if they are profoundly ignorant, only that full scientific 
knowledge is not necessary, or that cause and effect relationships don’t have to be fully 
established.  We offer a simple, real example of the dangers of such a decision-making 
approach.  In the early to mid-1970s scientists had serious concerns that the Earth was rapidly 
cooling and perhaps getting ready to enter another ice age.  There were papers in Science, 
books, news magazine articles, and several reports from the US National Academies of 
Sciences, which were seriously thinking about this possibility, even though the science was 
unclear.  In a famous popular science book of the time called The Cooling, by Lowell Ponte 
(1976) the concern is strikingly clear: 

“Since the 1940’s the northern half of our planet has been cooling rapidly.  
Already the effect in the United States is the same as if every city had been 
picked up by giant hands and set down more than 100 miles closer to the 
North Pole.  If cooling continues, warned the National Academy of Sciences in 
1975, we could possibly witness the beginning of the next Great Ice Age.  
Conceivably, we would see mass global famine in our lifetimes, perhaps even 
within a decade.  Since 1970, half a million human beings in northern Africa 
and Asia have starved because of floods and droughts caused by the cooling 
climate.15” 
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Indeed, a leading proponent at the time was Stephen Schneider [1945-2010] who would go on to 
become a leading proponent of global warming, noting that he had gotten the maths wrong in 
trying to evaluate which was more potent, carbon dioxide, which warms the Earth, or sulfate 
aerosols, which cool the Earth.  Schneider endorsed Ponte’s book with a quote for the dust 
jacket.  The point of this example is that were the precautionary principle around at the time 
(see Appendix 3.1), and environmentalism more politically robust, environmentalists might 
have invoked the principle to justify a strategy of producing more carbon dioxide to warm the 
planet and avoid the potential disaster that might come from global cooling.  We don’t want to 
make too much of this episode, as the science was clearly wrong, but it does illustrate the 
potential dangers of taking precautionary action when you don’t know the science.16 

 

§3.7.2 – The precautionary principle fails to account for the benefits of action 

As we said earlier, many proponents of the precautionary principle view it as an alternative to 
traditional cost-benefit analysis.  One way that this is so is that the precautionary principle does 
not consider the potential benefits of an action, only the potential costs.  Here we present 
some examples of this problem originally developed by Brendan Moyel (2005).  

Suppose that you had to select one conservation strategy for a species at risk, from two 
possible management strategies.  Suppose further that we conducted a population viability 
analysis (PVA) of the species and determined that the minimum viable population17 size was 
500 individuals.  Both strategies incur the same costs, and you have only enough money to 
enact one of the strategies.  You have to employ the strategy before you can know the 
outcome.  Suppose, mainly to keep things simple and to see the point more clearly, that each 
strategy can result in only one of two outcomes (expressed in terms of population sizes), but 
you don’t have any idea of the associated probability distribution.  Presented this way, we can 
depict the problem as a decision matrix: 

 

 Outcome 1 Outcome 2 
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Strategy 1 500 500 

Strategy 2  600 400 

 

An application of the precautionary principle would argue for adopting Strategy 1, since there is 
no risk of the population going below the minimum viable population size.  Now consider a 
second problem illustrated in the next matrix: 

 

 Outcome 1 Outcome 2 

Strategy 1 500 500 

Strategy 2 1500 499 

 

Strategy 2 again carries the threat that irreversible harm (population extirpation) will result and 
so the precautionary principle again recommends Strategy 1.  The principle is explicitly 
concerned with avoiding irreversible loss; there are no provisions for weighing that loss against 
possible gain (otherwise we are using cost-benefit analysis).  As Moyle argues, no decision rule 
that completely ignores potential gains will be efficient. The problem is that the cost, in this 
case the opportunity cost, of choosing strategy 1 is ignored by the precautionary principle.  
Moyle illustrates this problem with the real example of the Chatham Island Black Robin 
(Petroica traversi) in New Zealand.  There were just five individuals left of this species by 1980.  
At this point, conservation managers adopted a bold strategy of capturing and relocating these 
birds to another island, a predator-free nature reserve.  They also took the bold step of 
removing the first clutch of the year and putting those eggs into the nests of another species to 
cross-foster, causing the black robin females to lay a second clutch.  These strategies were 
gambles.  The researchers did not know if the strategies would work, and as such, the 
precautionary principle would seem to have recommended that such invasive and risky 
strategies not be used.  Moyle says that in reality the managers were unwilling to expend the 
time and resources to test these ideas first, but rather their decision-making was dominated by 
the possible large gain from the translocation and cross-fostering strategies.  It turns out that 
this decision may have proved correct since the population is now over two hundred 
individuals—although, since there is no control or reference population, we can’t be sure that a 
recovery wouldn’t have happened anyway. 

 



§3.7.3 – A logical contradiction: applying the principle to its proposed remedy 

In the alien abduction example above, it was clear (we hope!) that an uncompensated alien 
abduction would be a bad outcome for you.  Here, we want to look at a different example, one 
where the ‘best’ outcome is not so clear. 

 Many conservation organizations reject a policy of developing and using genetically 
modified organisms (GMOs) or genetically engineered organisms (GE; the terms are 
interchangeable), and they explicitly invoke a precautionary argument for doing so: 

“Greenpeace opposes the release of genetically engineered (GE) crops and 
animals into the environment based on the precautionary principle. … The 
most serious environmental threat posed by GE crops is the loss of 
biodiversity. Nature and traditional breeding techniques have created an 
incredible diversity of crops. GE crops that reproduce form a living, genetic 
pollution and pose unpredictable and possibly irreversible risks. Genetic 
pollution can spread as plants and microorganisms grow and reproduce, and 
could result in superweeds. ….  The potentially harmful effects of GE 
organisms may only be discovered when it is too late. GE organisms have 
been released into the environment and have landed on our dinner tables 
without first undergoing long-term health tests and without a clear 
understanding of how they will interact with other living organisms. The 
burden of proof that an organism is safe has not been required of 
biotechnology corporations such as Monsanto. Genetically engineered 
organisms should be subject to the precautionary principle: don’t wait for 
disaster before taking action.”   

– Greenpeace website http://tinyurl.com/27kxkr2 

 

Applying Manson’s framework (Table 3.1), we can deduce from this quote, and other 
statements on the website, that the damage condition Greenpeace has in mind is (among 
others) the loss of biodiversity.  The knowledge condition that links the release of GMOs and 
the damage condition is ‘potentially’ and the remedy that Greenpeace poses (gleaned from 
elsewhere on their website) is either a ban or a moratorium on the use of GMOs. 

 There are several problems with this approach.  First, the knowledge condition is a 
double-edged sword.  On the one hand the complaint seems to be that companies like 
Monsanto cannot prove beyond (any, a shadow, a reasonable) doubt that their GMOs are safe.  
This would seem to invoke the precautionary principle and imply that we should adopt the 
stated remedy.  This approach asks for a high standard to satisfy the burden of proof.  On the 
other hand, Greenpeace may readily admit that it is up to them to make a positive case that 
GMOs have such negative effects, but the knowledge conditions that they must live up to are 
quite modest: as Manson says “they need only establish its bare possibility, or have a hunch that 
it is true, or point to a precedent for thinking that it is true, or have reasonable grounds for 



concern that it is true. They need not prove it with full scientific certainty, or prove it beyond a 
shadow of a doubt, or have any scientific evidence for it at all.”  To invoke the precautionary 
principle, either approach suffices.  Whether they place a high knowledge standard on the 
proponents of GMOs, or a low knowledge standard on themselves, or indeed both, hardly 
matters.  Either method of meeting the required knowledge condition suffices to invoke the 
precautionary approach. 

 The type of precautionary principle that Greenpeace seem to be employing is something 
that Manson refers to as ‘the catastrophic principle’.  In such a use of the precautionary 
principle, if we can identify the effect as catastrophic and that there is a mere possibility that 
the activity can cause that effect, then we should impose the remedy regardless of the 
likelihood that the activity indeed causes the effect.  The problem with this argument is that we 
don’t know that the proposed remedy itself won’t have catastrophic consequences. That is, we 
have no reason not to apply the same argument to the proposed remedy itself.  Such an 
argument might go something like this. 

 Suppose that human-caused climate change turns out to be as bad as the worst 
predictions suggest it may be.  We could face massive disruptions to our agricultural 
production.  Faced with famine on a global scale, humanity would convert even more wild land 
for agricultural production, and since loss of habitat is widely acknowledged to be one of the 
most significant risks of extinction, we would face an almost certain loss of biodiversity. We 
might need genetically modified crops to ensure agricultural production in the face of such 
extreme climate change, and to prevent the loss of even more biodiversity.  Perhaps this 
scenario is not terribly likely, but we certainly can’t say that there is no chance that this would 
happen.  Indeed, all that we need to say is that there is a mere possibility that this would 
happen.  The precautionary principle therefore tells us that we should develop GMOs. 

Not developing GMOs is the activity, the effect is loss of biodiversity (due to being 
unable to cope with the effects of climate change), and the proposed remedy is to develop 
GMOs.  The precautionary principle would seem to be arguing, simultaneously, that we should 
both prevent the development of GMOs, and that we should develop GMOs.  How is this 
possible and what does it say about the usefulness of the precautionary principle?  An 
argument that leads to a logical contradiction (i.e. to both A and Not A) is seriously flawed, and 
in any case, useless. 

 

§3.7.4 – Pascal’s Wager and the cost of the precautionary principle 

The applications of the precautionary principle that we considered above, with GMOs, climate 
change, and biodiversity, are examples of a more generic fallacious argument known as Pascal’s 
Wager.  French mathematician Blaise Pascal [1623-1662] offered the following argument: 

 

Premise 1:  Either God exists or God does not exist. 

Premise 2: If we believe in God and God exists, then we are rewarded with eternal 
happiness in the afterlife. 



Premise 3: If we don’t believe in God, and God does exist, then we will be damned 
to hell for all eternity. 

Conclusion:   Therefore, the mere possibility that God exists justifies our belief in God. 

 

That proponents of the precautionary principle see it as a sort of Pascal’s Wager is clear from 
their comments.  According to Norman Myers (1993, p. 74): 

“It’s a case of: If we live as if it matters and it doesn’t matter, it doesn’t 
matter.  If we live as if it doesn’t matter, and it matters, then it matters.” 

Pascal’s Wager has a well-known response, called the ‘many gods’ objection.  The objection 
goes like this.  Suppose that Shiva (the Hindu ‘destroyer god’) is a jealous and vengeful god.  We 
can readily substitute Shiva for God in the argument above and come to the conclusion that we 
ought to believe in Shiva.  Furthermore, if we believe in God, and God does not exist but Shiva 
does exist, then we will certainly suffer infinite sorrow because Shiva is a jealous and vengeful 
god.  This means that a belief in God is not without potential cost.   

 The general point from this comparison with Pascal’s Wager is that even if the effect of 
the activity is infinitely bad (i.e. catastrophic) it does not follow that we should adopt the 
suggested remedy, unless we know (with certainty?) that the remedy itself does not also lead in 
infinitely bad consequences.  Unless we know this (and how can we ever know it because of our 
lack of knowledge?) then we are stuck applying the precautionary principle, which leads us to 
the conclusion that we should both believe in God and Not believe in God.  This is why we said 
that Pascal’s Wager is just a more general version of the GMO and climate change examples we 
gave in the last section.  

 What could be ‘infinitely bad’ about conserving biodiversity?  Maybe it’s not the 
biodiversity itself that is infinitely bad, but the cost or other social consequences of adopting 
the conservation strategy.  At its heart, the many gods objection is about the opportunity costs 
of making (or failing to make) a decision.  Conservation is not free.  Every conservation decision 
costs money (and perhaps other resources) that could have been used on other conservation 
projects, perhaps on projects that are more necessary.  Recall that we gave an example of the 
opportunity cost problem in the section on costs, benefits and alien abductions, in the context 
of banning ocean fisheries. 

 

§3.7.5 – Striving for conceptual clarity 

One problem is that environmentalists have not, to our knowledge, undertaken a conceptual 
analysis of the precautionary principle.  A conceptual analysis aims to clarify the meaning of a 
term by considering the circumstances in which it is appropriately (or inappropriately) used. For 
example, philosophers have conducted various conceptual analyses of the species concept as it 
is used in biology. This has resulted in the identification of various different conceptions of what 
a species is, some of which are associated with particular research programs in evolution or 



ecology (see Table 9.3.2).  One benefit of such an analysis is that it makes it less likely for 
practitioners to talk past one another, for example, in cases where two parties fail to recognize 
that they are operating with different senses of the same term. A similar analysis of the 
precautionary principle should likewise help to sharpen its meaning and provide a much 
needed focus to this debate.  

 To illustrate, let us again consider the following statement of the precautionary 
principle: “Where there are threats of serious or irreversible damage, lack of full scientific 
certainty shall not be used as a reason for postponing cost-effective measures to prevent [loss of 
biodiversity].”  Unpacking this (or any other) definition of the precautionary principle would 
require us to do our best to define the important terms; that is, to state as best we can the 
conditions for employing the relevant terms.  How are we to understand ‘threat’, ‘damage’, 
‘cost-effective’ etc.?  Does ‘damage’ simply mean ‘change’, or can we be more specific?  Does 
‘threat’ mean any conceivable event or only those to which we can attach a probability?  What 
does ‘cost-effective’ mean?  Are they only those actions where the net expected gain is positive 
or are they any action where the cost is smaller than the possible loss (as in our alien abduction 
insurance example above)?  What does ‘irreversible’ mean?  In some strict sense 
interpretations, any change to the environment is irreversible. 

 By itself, an objection on the grounds of conceptual clarity (or more specifically its 
absence) is not particularly compelling.  After all, there are many useful concepts that have not 
been subjected to this kind of rigor.  Nevertheless, the plea for conceptual clarity in this case 
seems particularly important if the precautionary principle is to be rescued from its critics. 
However, we fear that some environmentalists might be reluctant to undertake this kind of 
analysis.  As Derek Turner and Lauren Hartzell (2004) note: “The more precise the formulation, 
the more vulnerable it is to decisive objections….”   

 By way of illustration, let’s just look at one example of an attempt to clarify a concept 
from the precautionary principle, studied by Turner and Hartzell (2004): “threats of harm.”  In 
the Wingspread version of the precautionary principle the principle is stated as: 

“When an activity raises threats of harm to human health or the environment, 
precautionary measures should be taken even if some cause and effect 
relationships are not fully established scientifically.” 

What is a ‘harm’ (something we take up more fully in Chapters 7, 8 and 9) and more 
importantly, what is a “threat of harm” ask Turner and Hartzell.  They use the example of 
pesticide use, and note that no one seriously disputes that large scale agricultural application of 
pesticides can harm the environment (although, again, see Chapter 9 for more on the notion of 
harm to ecosystems), but what about minor use to control weeds in a home vegetable garden?  
Does that use harm the environment?  There might well be a way around the difficulty in 
defining harm, but what about the threat of harm?  The least stringent definition might be 
something like: “a threat of harm arises whenever there is the slightest indication that some 
activity A could have a harmful effect E, given the most liberal conception of what a harm is.”  
Given this definition, it is difficult to imagine what activity does not carry with it the threat of 
harm.  Since we do not have such a great track record of always be correct about what are and 



are not harms, Turner and Hartzell suggest that someone might take a more rigorous view of 
what constitutes threats of harm: “in order for there to be a genuine threat of harm at all, there 
must be (a) some preliminary evidence that activity A will produce harmful effect E; and (b) 
some reason to think that the possible effect E would be quite harmful if it occurred.”  But as 
they note, this leads to the problem of defining how much preliminary evidence is necessary 
before we can conclude that (a) or that (b).  The more stringent we make this second definition, 
the more scientific evidence we require to activate the precautionary principle, exactly the 
situation that the precautionary principle is supposed to get us out of! 

We could continue on with attempting to achieve conceptual clarity for this or any 
phrase, from any version of the precautionary principle.  This is a debate that continues to draw 
attention in the academic literature, and we won’t attempt a complete review of the debate 
here.  For now, we just note that clarifying the concepts embedded in any version of the 
precautionary principle is not straight forward, and is probably a major source of confusion in 
the larger discussion about the principle and its usefulness in environmental decision making.   

In this section we have discussed the following problems: (1) the dangers of taking 
action when we lack the knowledge necessary to make a wise decision; (2) that the principle is 
probably incoherent since it seems to lead to a logical contradiction (arguing both for and 
against the same proposition simultaneously); (3) that failing to account for the potential 
benefits of an action leads to sub-optimal solutions, perhaps even dangerous solutions; (4) that 
even precaution has its costs and those costs can be significant; and (5) that many of the 
clauses in the various statements of the precautionary principle are so lacking in conceptual 
clarity that it is difficult to see the justification behind supposed precautionary policies. 

 

§3.8 – Conclusions 

As a slogan, or motto, that expresses our desire to think about the environment first, to be 
careful in our decision making about the environment, and to make both the proponent of 
development and environmentalists responsible for bringing positive arguments to the table 
when making decisions about the environment, the precautionary principle is a helpful rallying 
cry.  As a principle for forming policy, it is woefully problematic and not a reasonable substitute 
for either cost-benefit analysis or ecological risk assessment.  It promotes the idea that we can 
make wise decisions when we lack the necessary information to do so.  The principle itself leads 
to logical contradictions and so is useless.  It ignores both the possible benefits of the proposed 
action, and perversely, the opportunity costs of adopting the precautionary remedy that the 
principle allegedly proposes.  Finally, the principle is so completely lacking in conceptual clarity 
that it is next to useless as a policy guide.  So while at first glance we see the precautionary 
principle as attractive, upon closer inspection we see that it has many gaps that need filling 
before it, by itself, will be a useful defense of biodiversity conservation. 

 The precautionary principle still has its proponents, and there are active attempts to 
clarify the principle and rescue it from its detractors.  For the purposes of this book, it is 
important to recognize that if we intend to use the precautionary principle as a justification for 
conserving biodiversity, then we need to overcome the objections raised in this chapter.  That 



will not be easy.  Many of these objections are substantive and will be difficult to overcome.  
Attempts to do so will certainly advance the level and quality of discussion around arguments 
about conserving biodiversity, far more so than vacuously repeating the precautionary defense 
without any appreciation of the difficulties it has to overcome. 
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