
Letter to the Editor of American Scientist Aaron WildavsIq7 

Trial Without Error 

Does the breakdown at the Three xile Island reactor in Pennsylvania 

- - ..--.---_-__ - - ----. --.- _~ .___ --__ .- ..- --- -._ 

invalidate the thesis that "No Risk is the Highest Risk of All"? 

I think not. The article is about recent reluctance to face risks 

in almstall realqs ofhman life,wbetherthese mbylandor 

sea or air. Ehergy is only part of it. 73oxqhrisksmaybe real in 

scme respects, risk is unlikely to ha* risen rapidly in so many so 

soon. Bance thehypothesisthatperceptionof risk shouldbe sought 

not so much in what is out there but rather more in what is in us. The 

revelation that mistakes occur and accidents happen suggests that risk 

is part of life ratherthanths reverse. 

Nevertheless, my suggestion that the effort to eliminate risk is not 

only futilebut counterproductive maybe challenge~onthe gromdsthat 

insufficient effort to rermve risk was evidently made, for otherwise 

the reactorwouldnothave overheatedand spewedout radioactive gases. 

Sine what is self-evident to sort-e people is not to me, Iwelcxmetba 

oppo~~itY to =Y WhY I reject "trial without error" as a criterion of *ision. 
- - ---- -_ .I .._-- 

-. 
With332 error there is no learningi 

-. ._ 
science, its historians say, is 

mre about rejecting than accepting -theses. Knowledge growsby 

criticizing the failure of existing theory to explain or predict events 

in its domain of applicability. Dm-ocracy says little about what one 

does in offioe but rmc3-1 n-ore about getting officials out of office. 

"Throwing the rascals out," eliminating error, is the essenceofdemcracy. 

-- 
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+------ 
Similarly2in social life, it is not the ability to avoid error 

(even Goncharov's Oblornx, who spends his life in bed, cannot do that), 

butleamingbowtooveraoene itthatisprized. 

Thisn~& oflearninghas seeped so far into collective consciousness 

thatithasbecxxnz a stockphrase - trial anderror. Atstakeinthedebate 
advocate 

on risk is nothing less than a radical revision of this practice -/'NO tridls 

witlrxrt guarantees against error", !lbe irrplic&ion is~obvious: If-you can't 

do anything without knowing ~-KW it will turn out, you can't Cio anything 

new at all. ~ ~~ - --. ~~-_~.- ~__-~_ --_ ~~ ~. _ ~.._~ 

There is a difference between safety and stultification, which 

Herbert Simm put about as well as can be in 1968: 

The dream of thinking everything out before we act, of making 
certain we have all the facts and know all the conseauences, fd 
a sick Hamlet's dream. It is the dream of someone with no . *, 
appreciation of the seamless web of causation, the limits of human 
thinking, or the sca'rcity of human attention..., 

The.world outside is itself the greatest storehouse of knowledge. 
Human reason, drawing upon the pattern and redundancy of nature, 
can predict some of the consequences of human action. But the world 
will always remain the largest laboratory, the largest information e 
store, from which we will learn the outcomes, good and bad, of what 
we have done. Of course it is costly to learn from experience; but 
it is also costly, and frequently much lpss reliable, to try through 
research and analysis to anticipate experience. 

Inaction is also action, and experimentation on the real\ world is 
not as risky as it sounds, at least no more risky than that form of 
experimentation which consists of doing nothing new or different 
until all the facts are in. Life requires us to balance risks; it 
does not permit us to avoid them altogether. ! 
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Trialwittiuterroris no trial atall; it is a Kangaroo Court declaring 

&em techology guilty as charged. Imposingthis standardwouldnot only 

stop nuclear power, which it is intended to do, but also all other new 

activities (and not a few older ones as well). Certainly the steam engine 

wouldneverhave survived suchatest. Thatnuclearpower shouldbe 

prohibited is not a axxlusion based on events but the premise on which a 

stultifying standard is applied. 

Relative safetyisnota staticbutratheradynamicproductofleaming 

franerrorovertixe. Pioneers pay the costs of presMture develop&; first 

1~021s are rarely reliable: as experience acctxnulates, bqs are eliminated 

and incompatibles alleviated. Were historyhalted,,develo~nt~terred, 

so to speak, risks for innovators would be n-arkay increased. The fewer 

the trials, so there am less mistakes to learn fran, the nor-e error remains 

uncorrected. As developrtent continues into the second and succeeding 

generations, rroreover, the costs of error detection and correction are shared 

to scxne extent with future practitioners, and the benefits passed back down 

to the originators. By following rules that tell us there will be no ta-rorrow, 

f~~uldbewillingtostartup~thingnewtoday. I -_. 
It may be that no one wants to be tIz first to face risks. Needless to 

say, the second generation can not learn fran the first if there i?n't 

one. Atterrpting to prove a negative -- that no harm will occur -- is 

extren-elyexpensive asonehypothetical alternative afteranotherhasto 

be ruled out. Refusing risk is like a parody of the gangster rrovies of the 

1930's: "Louse this up, Louie, and your first mistake will be your last." 
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Risksmaybe r&i&, it turns out, butthereisnoway, including 

inaction, to avoidthesn altogether. Like the old Yiddish story ("Harry, 

how's your wife? Qstpared to who. 311 he says) the relevantquestionis notwhether 

hit 'who" .willbearwhatkindof risks. Gxqxredtowhatother sources 

of energy likely to be available in the next decade at costs people are 

willing to pay is nuclear energy less safe? Paying a prfznim*for altematies 

disadvantagespoorpeoplewhoneednewresouroas topullthe~lves up, 

disadvantages that are injurious to their mental and physical health as well 

as to their inccffe. Using the future as a currentconstituancy, where even 

a single perscm's preferenoe, extended forever, has to have infinite value, 

penalizes thepresent. Using up . resources in vastprofusiontoprevent 

risks frcxn occuring is a pawer grab of the present at the expense of the 

future, which has to accept the specific life fom and precise technologies 

passed up to it, because there are no surplus resources in society to do 

otherwise. The alternative, an article of faith while there was still 

belief in progress, was for each generation toleavethe next better off 

in terms of total resources, so it was left with an enhanced general , 

. 

capability. Allowing the future to decide for itself is preempted by 

over-consting "safety" in the present. 

Here we have a conflict of conceptions about how to cope with'risk, 

a conflict between anticipation and resilience. As always, the choice 

is notsomuchone or the otherbutfhebalanoebetweenthem. Pesiliencx 

is t'he capacity to respond to the unexpected by overaxing difficulties after 

they occur. Obviously, if evils could be anticipated and exterminated before 

they occur~there would be no need for resilience. Obviously, also, leaving 

everything to resilienaa would overload capability for response. Not so 

evident are the principles through which to rationalize a 
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relationship between anticipationandresilience. Therfmewetrustfuture 

generations to choose wisely (or, at least, no worse than we would), the 

greater our reliance on resilience, the less we need to anticipate. Conversely, 

the aost of anticipation rises exponentially with lack of confident in the 

future, so that as many evils as possible have to be prevented from reaching~them. 

Appliedinthe current energy context, resilience would rely on variety. 

Instead of atterqting to guard against every evil, only the xmst likely or 

mstdangerouswouldbe mvered, fullyexpectingthatwhateverwasmissedwould 

be comteredas andafteritoccurred. The implicaticm for energy policy 

would be not to relyexclusivelyon any single source or rm& of generation 

so that, whatever happened to supplies or teclmology, we would be able to 

respond effectively. Solar energy,with its small size and independence 

of central coordination, is highly desirable to develop but it might 

prove vulnerable to clirratic change or an unforeseen demand for continuous 

high bursts, capacities contained by nuclear power. If there were -3a prospect 

of nuclear dcuninating the energy industry, I would want to limit it. On 

present evidence, there is little danger of that. If nuclear energy proves 

mre oostly or more dangerous at amparable cost, I would evct it to lose 

out to ampetition. But I would not favor leaving the nation less capable 

in the future inordertopreventriskinthepresent. 
Anticipating risk depends onexperience or theory. If experience is 

unsafe, only theory is left. Nawthe evilsthatmightoccurare endless 

cmpared to those that have actually rmnifested themselves. The risk of 

guarding against all conceivable risks is thatthe costs are raised to such .____ ____-----p-e- --- 
a high level that ability of mall scale units to m-qete decline and 

with it the rate of innovation. Instead of __ .~..--_.~ 
diversification, there is unification of risk in large scale public and 

private organizations. Hence both the probability that significant risk will 

not occur (because of experimental anticipation) and the probability that, if the 
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~doeshappen, itwillprove catastrophic (because response to risk 

hasbeen concentrated,becausethe uniformresponseprc8rotedbylarge 

organizations is likely to be as wrcmg as it is late, because resources 

required for resilience have been sacrifioad to anticipation) go way up. 

I would prefer to diversify rather than tify risks; readers may have other 

preferences. But I hope to have shown that avoiding risk implies choice 

just as much as assting it. 

As a last resort, whycan'tweguell our uneasinessbyacting conservati*ly? 

Surely the prudent person would rank risks, choosing to avoid the worst, 

especiallyiftha msequenceswouldbe serious. 
1 say, 

Surely,~nservative behavior 

seems reasonable on the surfacebut deep downitis the opposite. Sequences 

of calculation that should be joined are kept separate without realizing 

that, like the song says about love and marriage, you can't have one without 
._ 

theother. Ware risk assesmts ofanykindmade? Badly, nodoubt, but; 

if they are ma&, it must be according to sare theory of decision in which, 

using whatever information is available, the probabilities of.consequences 

occuring are discountedbya rankingofthe 
> 

relatiw awfulness of the contemplated events. In i word, risk aversion 

is already contained in risk assessment. What is the point, then, of going 

throqhthis exercise, which is necessarily laden with preferences and 

probabilities, only to stop and say Yetls be conservative"? What is being 

conserved is whatever policy preference ths assessor was determined to 

pursue before. 

I hold no brief for nuclear power. It requires no defense fromma 

apart frcm whatever criteria I would use to evaluate any other sour= of 

energy. Just as I would not reaxrre nd "trial without error" for solar or 

wind energy, for instance, Iwouldnotirtqosethatruleonnuclear. To 

elq?lainwhythatextraordinary ruleispromsed, Ibelieve, toretumto 
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"No Risk Is the Highest Risk of All,:' it is necessary to look at tihat is 

happening in American society and not merely to argumntsaboutenergy. 


