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Abstract: There are many interesting philosophical issues associated with the science
and policy of conserving our natural environment. Despite much of the philosophical
work being passed off as environmental ethics, it is clear that the issues in question go
well beyond anything that can reasonably be thought of as belonging to environmental
ethics. A great deal of the philosophical work required involves epistemology and
decision theory. Moreover, thisis no mere terminological issue. Misconstruing the nature
of the issues in question, and the tools available to deal with them, can result in sub-
optimal environmental outcomes. Once we disentangle the various philosophical issuesin
question, the proper role of environmental ethics, and environmental philosophy more
generally, becomes clearer. The central focus of environmental ethics ought to be that of
how to implement ethical environmental strategies in the face of uncertaintyN uncertainty
both about how the world is and about the relevant values. But the proper representation
of the uncertainties in question is the business of epistemology, and the proper framework
for making the decisions in question is the business of decision theory. Thinking that
either of these latter issuesfalls within the purview of environmental ethicsisa
dangerous mistake.

Environmental ethics conaernsitself with ethical issues arising from therelationship
between humansand the naural environment. Of particular interest are ethical
congderationsin relation to human efforts to conserve the natural environment. Some of
thekey environmental ethicsissues are whether environmental valueisintringc or
ingrumental, whether biodiversity isvaluablein itself or whether it isan indicator of
some other value(s), and wha the appropriate time scale is for conservation planning. But
there is much more to environmental philosophythan environmental ethics. For a start,
environmental philosophy covers awhole raft of issuesin philosophy of science such as
therole of mathematical modds in popuktion ecology;* therelationship between the
stability of ecosystems and the complexity of those ecosystems,? therepresentation and
treatment of uncertainty in ecologica and conservation biology applications® and
whether ecology haslaws®. Noneof these issues has anything to dowith ethics. But there
isanother sense in which environmenta philosophyis much broader than environmental
ethics: even in relationto topics where there are value or ethical issues, there are other
philosophical issues tha we would do well to disentangle from the ethics. | will argue
tha it isamistake to think of the philosophical issuesin question as merely
environmental ethics.

| will arguefor thisconduson by way of some examples. | will consgder afew places
where environmental ethics mightbethoughtto beimportant for decisonsabout
congerving our natural environment. | will show that philosophy has much more to
contribute to thetopics in question than wha might propely bethoughtof environmental
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ethics, and, what ismore, it is hard to see how progress can be made on the problemsin
guestion withoutinvoking the extra philosophical resources |n suggesting (primarily
philosophy of science, epistemology, and decision theory).

Also, by way of introdudion, | should draw attention to the style of philosophy |®n
engagingin here. Mog of thework | will bediscussingin this pgper isthe produd of
interdisciplinary, collaborative research teams who publish in bath philosophyand
science joumds and are interested in pursuing philosophical problems tha are of direct
relevance to scientists working in theareas in question. Moreover, the problemsin
guestion are approached by bringing philosophical expertise to bear onthem, butthisis
donefrom within the scientific enterprise. There is no so-called Qirst philosophyQwhere
philosophes sit back in thearmchar and contemplate science from a privileged vantage
point outside science. Theapproach | will adoptheein this pgper (andthe approach
adopied by my team of poddodaoral fellows and posgraduae students working here at
theUniversity of Sydney) is onewhere the philosophy always engages with the science:
theorigind problems come from science, the solutionsare typically soughtby way of
collaborationsbetween scientists and philosophe's, and the solutionsarrived at mug be
scientifically acceptable and are often pulished in science joumas.®> Thework addressed
in this pgper can thusbethoughtto bean example of wha my colleague Paul Griffiths
calls BiohunanitiesO®

Hypothesis Testing

| start with a place where philosophyis turing out to bevery useful in environmental
science: hypothesistesting. Thisis not atopic traditiondly thoughtof asfalling within
the purview of environmental ethics but, as we will see, there are some important
guestionsof valuetied upin hypahesistesting and these could bevery easily overlookel
unless we®e open to theidea of environmental philosophy going beyond environmental
ethics. The extra-ethical philosophyin this case is philosophy of statistics and
confirmation theory.

Thestandad modd of hypohesistesting has uscompae an dternaive hypahesis
(Qhere is some effectQ with thenull hypohesis (Qhere is no effectQ). We then need to
congder the evidence and see how our two hypoteses stack upin light of the evidence.
Thestandad assumption is tha accepting the dternaive hypothesis when thereis no
effect (afase postive or type-l error) isworse than failing to reject the null hypohesis
when thereis an effect (afalse negative or type-ll error). Thetest isthusdesigned so tha
the probability of typel errorislow. (This probability iscaled! andistypically
arbitrarily set at 0.05.) Theexperimenter then tries to minimise the probability of type-l|
error (the probability of whichiscalled"). Thisisvery standad scientific practice, not
jug in environmental science, but elsewhere as well.

It is clear tha in many contexts, typel error is much worse than type-ll error. For
example, fromacertain, broadly liberal point of view, convicting an innogent person
(false postive) isworse than failing to convict a guilty person (false negative). And,



arguably, there are many scientific contexts where thisis so aswell. But it isfar from
clear tha in conservation biology type-l error is dways thebad guy. Consder the
problem of trying to determine the conservation status of a particular speciesN the
Eastern Quoll (Dasyurus viverrinus), say. Let@ suppos we are wondeing whether we
should upgradeits conservation status to Qhreatened O(from Ohear threatenedQ). Here the
type-l error istheerror of classifying the Quoll as threatened when it is not, and thetype-
Il errorisfailingto upgadeits conservation status (i.e. leaving it at Ohear threatenedQ
when it isin fact threatened. From a certain green-sympahetic perspective, at least, it can
beargual tha thedangeousmistake isthetype-11 error. After al, thetype Il error would
stand in theway of conservation efforts (because the Eastern Quoll is notthough to be
threatened) and may lead to further ddeteriouseffects onits longterm survival

prospects. Thetype-l error, onthe other hand, does license conservation efforts to hdp
the Eastern Quoll®@ longterm survival. It mightbethat in thelatter case these efforts are
unnecessary, but they would notdo any ham. In particular, they would nat be as hamful
as doing nothing when the Eastern Quoll is creeping towards extinction.

As| pointed out, this line of thoughtdoes depend on Ga certain green-sympahetic
perspectiveOand so does involve values. But values have no place in the objective
bugness of scientific hypohesistesting, it might be protested. This, you mightthink,
suggests tha we rgject the above @yreenOline of argument and stick with the standard
modd of hypahesistesting. But thisisto ignae the values entering into the picture on
thestandad modd of hypohesis testing. Reverting to the standard assumption that type-|
error isworse than type-ll error is aso to make avaluejudgement. These kindsof value
judgementsin science cannotbe swept aside they mug befaced up to and addressed
propaly. Wha are the appropriate values to hold here? Tha( the question we need to
focuson. Adopingthe standad modd of hypohesis testing and ignoring thevalue-laden
naure of themodd does not make thebusness of hypohesis testing more objective.”

Decison Theory and Triage

Anothe place where philosophy has been able to help advance debaes in environmental
science has been in the application of decision-theoretic methodsin congervation
management. Decision theory provides uswith away of making decisonsin an uncertain
world andis generdly thoughtto bethetheory of rationd choice. Thetheory assumes
tha an agent has anunbe of actionsat he disposal, 4:£M,,, and that theworld might be
in any number of different states, S1E5,. Outcomes are jus an act-state par: O; isthe
result of theagent choosng action 4; while theworld isin state Sj. Probabilities, p;; and
utilities u;; are assignad to each outcome 0. The expected utility of act 4; isjus

EU(A) = E,iluikpik ’

where 2:—1 p, =1. Thedecisonruleis: choose the action with the greatest expected
utility, if there is such an action®



So far so good,but wha has this gotto do with conserving the environment?
Conservation manager's have limited resources to do thework required of them. They
mug make some choices aboutwhere to spend these resources. One approach would be
to use theresources on the mog pressing problems: captive breeding programs for the
mog endangaed animal species, for example. But this advice very often fliesin theface
of theadvice of decisiontheory. Decision theory urges usto consder the probability of
success as well astherelevant utilities. So even if we assume that there is more bendit in
saving acriticaly endangaed species than in saving a merely endangaed species, that
doesnotinitself suggest tha the best way to spend the limited resourcesis by trying to
save thecritically endangeaed species. After al, the chances of successin saving
critically endangered speciesistypicaly rather low. In many circumstances, the best
thing for the conservation manager to dowill beto invest theresourcesin aprogram
directed at species other than themog endangeed. This approach iswell known in
medical circles (especially emergency depatments and war-time military hogitals) and
isknown as triage. It amounts to an assessment of the urgency of the cases and the
probability of success with each of them. From thisit is determined, based on sound
decision theoretic reasoning or rules of thumb tha give similar results, the orde in which
the cases will bedealt with. In some circumstances, cases will notbededt with at all
(some critically-ill paients will beleft to die and some critically endangered species will
beleft to proceed to extinction).

From a decision-theoretic perspective, environmenta triageis all fairly straightforward
and makes goodsense. Such environmental triage, however, isvery controversia. Itis
notentirely clear why it is so controve'sial, butore possibility istheintruson of certain
ethical theories into some people@ thinking aboutthese issues. For ingance, in the
medical case, there will be ethical theories tha rule agang leaving a paient to die, even
if the chance of saving the patient@ lifeislow. Similarly, some ethical theories will rule
agang leaving a species to go extind, even if thechances of successfully turning things
aroundare low. But so much theworse for such ethical intrusons | say. Therelevant
ethical theories may bewell motivated and may even ddiver theright results when
resources are not limited and where there is no uncertainty (i.e. where we know whé the
result of our actionswill be). But sadly we donotlive in such aword andin this, the
actud world, such ethical theories are useless. Thereis still aplace for ethicsin the
decision-theoretic framework 1@n advocating. The place for ethics will bein hepingto
determinetherelevant utilitiesin thedecision problem. Thisis, admittedly, a more
modest role than some might envisagefor ethics in environmental decision making, but
so beit. To think tha ethics alonecan tell uswha to doin an uncertain world is to make
avery dangeousmistake: it is to confuse ethics with decision theory.?

The Precautionary Principle

Theprecautionay prindple isthoughtto be some over-arching ethical prindple that
advises usnot to take chances with the environrment. When consdering some course of
action where we are ungertain aboutthe outcomes, the precautionay prindple tells usnot
to choo% actionstha may have disastrousconsequences. But beyondthis rather



imprecise statement, it is undear what the prindiple amounss to. It can®simply advise
agang any course of action with possibly disastrousconsequences, for tha, in effect,
rules out every course of actionN induding doing nothing (which, in many environmental
settings can result in the mog disastrousoutcomes). There are many questionsaboutthis
problematic princple: does the precautionay prindple conflict with standad decision
theory?, doesit advise agang theuse of standad decisiontheory?; isit smply the maxi-
min rule, for when the probabilities are notknown?; how s the prindple to be
implemented in practice? Thedifficulties encountered in providing satisfying answersto
these and other questionshave lead some to doubtwhether the precautionay prindple
can provide any guidance in environmental decision making.

K atie Steele™ has recently argued tha the precautionay prindipleis best seen as advice
aboutframing environmental decision problems. Oneimportant aspect of thisframingis
the separation of thefact and value dimensonsof a decision problem. On thevaueside
of things the precautionay prindple can be undestood as espousng theideds of
sudainable development, where thisindudes a seriouscommitment to puldic goodsand
thewellbeng of future generations On thefactud side the precautionay prindple gives
usguidance aboutwhat states or consequeances of actionsare scientifically plausble, and
thuswha is the appropriate way to set up agiven decision problem. Thisis, in large part,
ascientific issueand involves an appreciation of the relevant states, the coneequences of
implementing variousenvironmental strategies, and the uncertainties in question. It might
bethe case tha available evidence is such tha we have uncertainties aboutthe
probabilitiesin question (so-called metauncertainty) so tha we can only provide (hdl
parkOprobability assignments to the states in the decision problem. Similarly, we might
only have unaertainty aboutthe utilities and only bdl parkOutility assignments. That is,
we might not be able to provide precise probabilities/utilities for each outcome, but
ingead have imprecise probabilities/utilities (intervalsin place of single real numbers). In
such asituaion, standad decision theory breaks down, since it dependsonasingle real
number for the probabilities/utilities in question.

There are, however, variants of standard decision theory capable of dealing with such
scenaiosbut these variants require thedecision maker to take a stance on her attitude
towardsrisk: be cautious gungho or somethingin between. In environmental decision
making, at least, a strong case can be madefor a precautionay attitudein the face of
metauncertainty and ungertainty aboututilities. For example, strategy 4 mightbe better
than strategy B if theunknown probabilities/utilities turn outoneway, but B might be
better than 4 if the unknown probabilities/utilities turn out differently. Here the
precautionay prindple mightkick in and advise us to choo the strategy tha® best for
the environment in theworst cases not already eliminaed. In effect, the precautionay
prindple amourts to alimited application of maxi-min reasoning in cases where
metauncertainty or uncertainty aboututilities prevents a clear answer aboutthe preferred
action. Thereis an ethical component to this issueN when setting up the problem, err on
the side of theenvironment or sugtainable developmentN but, once again, it is notsimply
ethics. Thereisasignificant contribution beang madefrom (non-standad) decision theory
and epistemology (in the recognition and treatment of the metauncertainty and
uncertainty abouttheutilities).



Conclusion

|Qe outlined afew of theways in which environmental philosophy goes beyond
environmental ethics. Environmental philosophy has made, and continues to make,
contributionstowards debaes abouthypotesis testing, theimplementation of decision-
theoretic methodsin congervation management, and undestanding the application and
limitationsof precautionay reasoning. These are jus some of the places we might have
looked for such contributions Othersindudetherole of diverse committeesin
environmental decision making,'? the scopeand limits of biobanking™ and questions
aboutthe nature of environmental value In this paper | have argued tha, treating these
extra-ethical, philosophical issues as bdonging to environmental ethicsisnotony a
misrepresentation of the nature of theissues, it@ adangeousmistake. For to ignare these
other philosophical issuesN epistemological and decision theoretic issues, for inganceN
we may fail to avail ourselves of themod appropriate tools for dealing with the problems
at handN the varioustools of epistemology and decision theory, for ingance. Thereis, of
course, still arole for environmental ethicsin all this, butit a more modest role than
might have been previoudy thoudht. And therole of ethicsin environmental decision
making needsto be propealy undestoodin relation to therelevant epistemology,
philosophy of science and especially decision theory.™
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