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law, Technology and the Expert 

A. S. WEINSTEIN W. A. DONAHER 

H. R. PIEHLER A. D. TWERSKI 

INTRODUCTION 

Product safety, p~oduce liability, and pro
duct-liability prevention. These phrases resound 
from every corner of our society. Product safety 
is the ba~~er of the consumer advocate, the Con
swner Product Safety Commission, and the Occupa
tional Safety and Health Administration. In lit
igation, product liability is the pivotal phrase, 
vThile the beleaguered manufacturer seeks the key 
to product liability prevention. Despite whatever 
inherent meaning may be ascribed to these phrases 
by any segment of society, they are subject to no 
u~iversal interpretation. In the strictest sense, 
a product is safe only to the extent that it does 
not give rise to liability; liability can be pre
vented only by ;r';cognizing in what ways the pro
duct may l5ive l'ise to liability. 

The suggestio~ here is that both product 
safety and product liability prevention ~ave 
meanin~ only relative to the legal determination 
of product liability. On the basis of this pre
mise, we shall explore the postures of the tech
nologist as the developer of the philosophy of 
product design and as a participant in the legal 
evaluation of product design, b·::rth as an exp.ert 
\>fitness in product litigations and as a consultan'; 
",ho fo!'m'o.llates institutional standards. 

T~ LAW 

Since 1916,'negli~ence has been the pervasive 
premise for establishing liability on the part of 
the manufacturer within the legal system. For 
plaintiff to establish a prima facie case of man
ufacturer liability, it was necessary to establish 
that the manllfacturer's conduct was, in some 
way, substandard: a failure to inspect, a delib
erate use of substandard meterial, or an imperfect 
assembly process. As a basic requirement for 
establishing liability, plaintiff not only had 
to establish the existence of a flaw in tbe pro
duction of a prodUct, but also had to demonstrate 
that techniques were available at the time of 
man~acture that the manufacturer should and could 
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have used to discover the flaw. If negligent de
sign was predicated, then one had to establish 
the eXistence of a feasible tecru1010gy, at the 
time of manufacture, which would have permitted 
safer design. The ground on which the battle 
of negligence is fought is that of manufacturer 
foreseeability coupled with the state of tech
nology existing at the time of manufacture. 

In '~he mid-1960's, the ba ttlegrounc shifted 
from a focal point; of man'J.facturer' s fault to one 
o.f fundamen'f;al product inadequacy. The new laif 
of strict liability (adopted judicially in the 
majority of states) states explicitly: (2) 

lOne who sells any product in a defective 
condition ll!l!'easonably dangerous to the user or 
consumer or to his property is subject to liabil
ity for physical harm thereby caused to the ul
timate user or consumer, or to his property, if 

a The seller is engaged in tbe business of 
selling such a product, and 

b It is expected to and does reach the user 
or consumer without substantial change in 
the condition in which it is sold. 

2 The rUle stated in suosection I applies 
although: 

r 

a The seller has exercised all possible care . 
in the preparation and sale of hts PI'Oduct,",' ' ,#j • 

and ~' 
b The user or consumer has not bought the y 

product from or entered into any contract- ", 
ual relation with the seller. 

It is apparent from subsection 2a that since ~ 
liability may be imposed even though the seller ' ' 
~or manufacturer) has exercised al1 possibl~ ~ ~ 
~n, f;he preparation of tbe product, the manu.:'actur .. - til' 
er I s fault or absence has no bearing on the ques"';~~-I 
tion of liability. The law has interpreted "prep- :~ 
aration" to Cover defects aricling from both thE) l t' 
design and the production of products. 

". 

If the manufacturer's fault i. not to be a 
test of liability in an action in strict liability, 
then it can'only be the product itself within the 
environment of use t}~t becomes the subject of 
the liability test. But how can an inanimate ob
ject, a product, be "in a defective condition 
unreasonably dangerous to the user'?" One can say 
that in the broadest sense the product may have 
an ~1reasonably dangerous defect if it causes 
harm as a consequence of failing to meep the rea
sonable expectations of consumer use. Rather than 
testing the efficacy of a product against a man
ufacturer's quality control procedures or state 
of the art technology, strict liability requires. 
that the product be tested against consR~er-fo
cused standards of performance. However difficult 
it may be to focus upon the adequacy of quality 
control procedures and appropriate technology, it 
is considerably more difficuJ.t to articulate, with 
any precision, reasonable standards of Jlroduct per
formance. Yet these standards are the only appro
priate focus for establishing defectivene~s and 
potential liability. Since both product safety 
from the consumer's viewpoj.nt and liability pre
vention from the manufacturer's perspective are 
referenced to the legal meaning of product 
liability, standards of product performance must 
become the pivotal cons1derat1on. 

TECHNOLOGY: STANDARDS OF PERFORMA1'{CE 

There would be little difficulty in apprec
iating the meaning of the term "standards of per
formance" if the only perspective were that of 
quantitative design parameters. For example, 
selection of the appropriate stress level for a 
part to insure reasonable fatigue life could be 
considered 2 performance standard. The selection 
of one material over another to meet a given de
sign consideration also implies a certain desired 
standard of performance. There is no need to 
dwell on other examples to illustrate what may 
be termed quantitative standards of performance. 
In fact, "standards of performance" may be the 
appropriate term to describe the basic quantita
tive design of any product. Indeed in an action 
against the manufacturer brought upon a theory 
of negligent manufacture or design, it is the 
manufacturer's or the industry1s standards of 
performance that are under attack. 

But the lIstandards of perfOl"l1lance" through 
Which an unreasonably dangerous defect is to be 
established under ~trict liability rest on a 
series of questions broader than those arising 
from the designer's quantitative standards. One 
particularly appropriate view of the questions 

raised in addressing these broader standards has 
been set forth by Dean Wade: (3) 

1 The uSflfulness and desirability of the 
product 

2 The availability of other-and safer 
products to meet the same need 

3 The likelihood of injury and its prob
abl," seriousness 

4 The obviousness of the danger 
5 Common knowledge and normal public ex

pectation of the danger (particularly 
for established products) 

6 The avoidability of injury by care in 
use of the product (including the effect 
of instructions or warnings) 

7 The ability to eliminate the danger with
out seriously impairing the usefulness 
of the product or making it unduly ex
pensive. 

There is no question thar. our terming the Wade 
indicia "standards of performance" is disc~ncert
ing. The subjective judgments to be elicited in 
each of these seven indicia hardly seem appropri
ate as explicit measures of a product1s perform
ance. And even to the extent they appear appro
priate, they seem to be outside the purview of 
the technologist, be he designer or expert wit
ness. yet, we submit that within the true mean
ing of strict liability, it is the jury's weigh
ing of these seven 3lements, whether explicitly 
stated or not, that will lead to the conclusion 
of a defective and unreasonably dangerous product, 
to establish "product ;Liability." We submit, 
therefore, that as difficult to quantify as the 
Wade indicia may be, they must form the basis of 
a responsive design philosophy from the perspec
tive of both product safety and, product liability 
prevention. Consequently, they must also be con
Sidered by an expert witness in reaching his 
conclusion for the court's and jury's consider
ations. 

An alternative view of these standards of 
performance is to consider them as essential 
elements of risk-utility theory. Trade-offs are 
an inherent feature of every product IS deSign, 
manUfacture', and marketing. From the manufactur
er's point of view, such considerations as mate
rial selection, alternative featUres, lifetime of 
product,' safety aspects, appearance, potential 
market, production costs and profit, and intended 
use are inextricably intertwined in management's 
risk-utility decision to manufacture and market 
a product as is or to redesign it. 

The considerations by the consumer of the 
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elements of a risk-utility theory are, by no 
means, as extensive or pervasive as the manu
facturer's analysis, but they are no less import
ant. His considerations are a subjective amalgam 
of his need or a desire for a product, its appear
ance, cost, lifetime and safety features, as well 
as how he expects to use it. 

As inadequate as the consumer1s risk-utility 
approach may be, it is his decision elements rather 
than the manufacturer's which are reflected in the 
ltlade indicia and will form the basis for the Jury's 
determination of product liability'. There do not 
exist any fixed guidelines which indicate how the 
decision of product defectiveness or non-defective
ness emerges from the amalgam of the Wade indicia. 
Yet, reasoned decisions do emerge from the ap
plication of this risk-utility theory. 

The Consumer Product Safety Commission has 
recently ordered a certain very effective glue 
removed from the market. The reason implied by 
the Commission for its order vTaS that the extreme 
care required in its use offset its unquestioned 
utility. The apparent difficulty with the product 
that precipitated the Commission's action was the 
proclivity for rapid and nearly permanent adhesion 
of inappropriate surfaces, such as fi~~ers, cloth
ing, and eyelids. In the broade~t sense, the 
apparent risk in using this product exceeded its 
unquestioned utility. 

If we examine the I{ade indicia wi thin the 
context of this example, one can deduce the 
reasoning which would lead to the decision to 
truce the product off the market. Apart from any 
consideration of risk, the usefulness and desir
ability of the glue is unquestioned. Nonetheless, 
there are other adhesives on the market, which, 
while perhaps not evidencing the same adhesive 
capability and speed, can fill the same need with
out the same level of risk of attaching inappro
priate surfaces. One can argue that even the 
presence of a very prominent and well-phrased 
warning on the product would not elicit the de
sired realiz~tion on the part of a consumer of 
either the likelihood, severity, or obviousness 
of the risk. Since the typical user is not usual
ly alert to rapid technological changes, his 
responses are generally framed on the basis of 
past experience, within which the new risk is not 
apparent. It is unlikely that a warning, by it
self, will effect a change in the user's behav
ioral pattern, a pattern which has been based upon 
past experience with similar products. It may be 
assumed that the Consumer Product Safety Commis
sion believed commO:;1 knowledge ",ould either not 
rise to a level where the public would be alerted 
to the rime, or that during the time lag neces-
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sary to bring public knowledge to a sufficiently 
high level there would have resulted an unreason
ably large numbe~ of injuries. And finally, it 
is apparent that the utility of this product 
resides in its oul'standing adhesive property, and 
that any attempt to mitigate this capability would 
remove the only feature Hhich distinguishes it 
from the other products meeting the same need. 

We have offered arguments for the perform
ance standards indicia to support the Consumer 
Product Safety Commission's order to remove the 
substance from the market. We submit, however, 
that if the product were subject to litigation 
by a party injured by this product, the defendant
manufacturer could offer arguments based on these 
sruae indicia to support his contention that the 
utility far exceeded the risk in using the product. 
For example, the manufacturer might urge that this 
product's capability of attaching such a Hide 
variety of materials is not matched by any other 
product on the market. He might further advance 
the argument that his design of the container and 
spout would minimize, if not eliminate, the danger 
of the adhesive coming into contact with inappro
priate surfaces. 

We are suggesting that, if plaintiff and 
defendant offer arguments in support of their 
perception of the risk-utility theory (or stand
ards of performance) as suggested by the Wade 
indicia, the issue of the defective product and 
the determination of liability will be based on 
the only premise that is consistent Hith the in
trinSic meaning of strict liability. 

To further illustrate the central issues 
which should be raised through application of 
risk-utility premises, consider the case of a 
plaintiff injured when his automobile unexpectedly 
careened off a narroH, dark and winding mountain 
road, late at night. It was alleged that the 
accident was caused by plaintiff's inability to 
see the road when the control circuitry for the 
headlight covers failed, causing the covers to 
close over the lighted headlights resulting in 
the loss of illumination of the road ahead. 
Assuming the Validity of the asserted cause of 
the accident, the plaintiff might offer a per
suasive argument for the defectiveness of the de
sign of the headlight "covers, based upon risk
utility considerations. He could suggest that 
there is an inherent lack of utility in this 
prodUct, and that its desirability is solely the 
cosmetic appearance of the car. If one can demon
strate to a jury's satisfaction that a product 
feature has an inherently low usefulness, then 
a justification for its use must be found only 
when an even 10Her risk of danger floHS from its 

use. Or to state this another way, the 10wE'r a 
product's utility, the greater must be its jn
trinsic safety. Thus, in this sitUation, b(~cause 
of the reasonable probability of failure of any 
of a number of components in the headlight cover 
control circuitry, anyone of which could result 
in inadvertent closing, the greater is the need 
ror either a fail-safe or a backup system design. 
Finally, if the cost of eliminating the danger 
through such means would result in a prohibitively 
expensive system, then this might argue for the 
elimination of a feature with minimal utility. 

THE EXPERT: DESIGN AND LITI~ATION 

Despite whatever validity the risk-utility 
theory may have in adjudicating the issue of 
product liability in a court of law, should the 
technologist, be he product designer or an ex
pert witness in litigation, concern himself Hith 
the broad societal questions evoked in addressing 
questions of the standards of product performance? 
And even if there is validity to his conSideration 
of these broad concerns, is he equipped by train
ing or experience to give thoughtful and meaning
ful responses? We suggest that not only are the 
answers "yes" to both questions, but that the 
only appropriate discipline to evoke these con
siderations is that of the technologist. 

Quite simply, since the technologist is, 
in the first instance, responsible for the design 
of all of a prodUct's features, and since in liti
gation he is asked to offer conclusions on the 
efficacy of an injury-producing product, in retro
spect, he cannot ignore the societal questions 
upon which ultimate jud~nent will be made. In 
litigation, the technologist, by developing his 
conclusions through his perception of the risk
utility elements of a given problem, provides a 
framework for the multiple questions Hhich the 
jury~ust ultimately resolve. Whether the jury 
accepts or rejects the framework of the expert's 
judgment, either in whole or in part, is not 
critical to the validity of the expert providing 
this comprehensive view of the product. But we 
submit that the expert's conclusions have little 
validity, and should be entitled to minimal con
sideration by the jury if these conclusions have 
not been reached through the searching issues 
raised by questions of standards of pe~formance. 

The very antithesis of this broad role we 
are suggesting as appropriate for the expert in 
li tigation is that of the evidentiary gap-filler, 
which all too often appears to be his present 
role. The expert, as a gap-filler, is vieHed by 
coun~el as the person whose principal function is 

to describe what alteration in the product would 
have prevented the specific accident involved in 
the litigation. This consideration shculd ob
viously be a part of the expert's investigation, 
but it is our basic premise that an expert who is 
called solely for the purpose of testifying that 
a proposed design alternative would have preven~~d 
an accident (or, conversely, that there is no 
inherent risk in the use of the product) is no~ 
fulfilling the critical role of the expert. As 
we have suggested, the expert is to provide the 
trier of fact with the principal evidentiary 
elements neces~ary to reach the legal conclusion 
of defect. Such eleme~ts must necessarily in
clude the considerations of rime and utility' as 
well as the description of the design modification. 
Among all the possible Hitnesses, we sugge:o,t that 
J.t is only the appropriate technological experts 
who can speak to these broad questions that must 
be answered to establish the conclusion of un
reasonably dangerous defect. 

To be somewhat more precise, the consider
ation of an alleged design defect would require 
that the experts address themselves to the follow
ing issues: 

1 The identification of the design flaw 
or flaws Which occasioned the injury 

2 The delineation of such alternative 
design features as VTould mitigate or 
eliminate the risk of the injury 

3 The evaluation of such alternative de
sign features relative to the expected 
performance standards of the product, 
as well as: 

a Their effect upon the subsequent 
usefulness of the product 

b Their effect upon the subsequent 
cost of the product 

4- The comparison of this product with other 
similar products 

5 The causal link between the alleged de
sign deficiency and the injury. 

Similarly, if a production"defect is alleged, 
the following elements must be adduced by the ex
perts: 

1 The identification of the flaw or flaws 
relative to man~facturing or physical 
property standards 

2 Tr:e evidence that the failure or mal
function of the product is directly at
tributable to the flaws 

3 The relationship of the failure or mal
function to the expected perfo~ance 
standards of the product 
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4 The causal link between the failure or 
malfunction and the injur~r. 

There are other significant aspects of both 
the role and the qualifications of the technical 
expert in litigation. (4) There is, however, one 
element; the self-education of experts, that de
serves mention here. 

In very few instances will there be a pre
cise matching of the expertls prior education and 
experience and the particular needs for expertise 
in a given situation. consequently, it is to be 
expected that because of prior education and ex
perience, the expert will be capable of and in
deed will have undertaken sufficient self-edu
cation so that he is able to speak to the partic
ular aspects of a given problem. The capacity 
for such self-education, of course, must be con
sistent with the prior education and experience 
of the expert. 

There is no question that the present 
emphasis in qualifying the expert is almost ex
clusively directed toward an examination of pager 
credentials and relating those credentials to the 
specific product under examination. There is al
most no attention given to the capacity of the 
witness to undertruce self-education and the extent 
to which he has actually done so. Indeed, to the 
extent that an expertls self-education is intro
duced at all, it is used in a perverse manner. 
Self-education for a particular case becomes 
primarily a weapon for discrediting the expertise 
of the witness rather than a means for qualifying 
him. Should a potential witness admit that he 
has undertrucen specific study for the purpose of 
testifyil~ in specific litigation, he becomes 
fail' prey for de:>isive cross-eX8.mination. Under 
such attack. the value of his self-education is 
dwarfed by his admitted lack of previous exper
ience. We are at a loss to unde~stand the en
hanced credibility of a given a;~,ount of experience 
when that experience has been gathered at some 
period remote in time. In light of todayls rapid
ly evolving technology, the inverse relationship 
of credibte experienc& and time is contorted logic. 

As a practical matter, the brunt of this 
phenomenon is borne by plaintiff IS witness. It 
is common knowledge that there is no open market 
for experts with experience in specific products. 
They are') by and large) in the employ of insti tu
tiona1 defendants, if they exist at all. Plain
tiffs are thus forced to seek generalists. such 
as consulting" engineers, academicians, and tech
nicians in the private sector. Their onlY,hope 
for qualification demands the very process of 
selt-education for a particular litigation. 
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Given this state of affairs, it is self-defeating 
to insist on expert testimony for a plaintiff to 
make out a prima facie case while at the same 
time attacking the credibility of the witness 
through the only procedure by which he comes into· 
being as a witness. There may be valid reasons 
to dis'cinguish between seasoned experience and 
recently acquired understanding, but this question 
may also be legitimately raised as may be required 
by the scope o'f the technological issue. In short, 
we suggest that it is high time that the courts 
take cognizance of the real world of technological 
expertise and insist that the capability and 
realization of self-education be demonstrated. 
Once self-education has been recognized as a 
legitimate basis for expert qualification, the 
courts have a duty to prevent its being demeaned 
by reckless cross-examination. 

Departure from the status quo in any system 
is difficult, and it is no less so in the legal 
system. Nonetheless, it is bur belief that in-
i tia tive for the desired changes in both the role 
and qualification of the expert can come from the 
technological community. If both the expert in 
design and the expert witness in litigation in
sist upon employing and enunciating risk-utility 
concepts in serving their respective roles, the 
systems may be encouraged to respond positively .. 

CONCLUSION 

If it is reasonable to assume that the risk
utility criteria will form the basiS for judging 
the interaction of technology and society in the 
courts, then we believe that these must be the 
same criteria to be used when products are de
signed and marketed and when standards or codes 
are devised for establishing guidelines of de
sign and manufacture. 

What is being suggested is a modified and 
expanded set of goals for product design and 
development. They are difficult to quantify and 
may require enlistir~ or developing new skills, 
but they must be undertaken, nevertheless. The 
governmentls response to societyls demands are 
patently evident and the legal system has a new 
set of rules, in strict liability, that are still 
unfamiliar but place a significantly greater 
burden on the manufacturer. The reaction to these 
stimuli must be positive, incisive, and responsive 
to a new era of understanding our technology in, 
the context of its actual environment and use. 

It is suggested that the new directions 
tor product design and developmen~, rather than 
being stifled by governmental restrictions or 
judicial decisions will, in fact, be more chal-

lenging because of them. The problems are un
deniably more difficult. The research and devel
opment efforts must, therefore, be more creative 
and imaginative. 

Product design philosophy must recognize 
that the additional constraints of societal ex
pectations and behavior should be a logical and 
intimate part of its activities. It must also 
assume a responsibility for educating the public 
and counseling the legal system as it seeks to 
understand the ·real interaction of society with 
technology. 

The benefits will be twofold: ,not only will 
our products be better understood by the producer 
as Hell as the consumer but, as well they will be 

better utilized. At the same time, both the 
governmental overReers and the legal system will 
benefit by the serious attempt by technology to 
understand and design for societyls use of its 
wares. The guidelines will be brought into 
sharper focus, and strict liability will not de
generate into absolute liability. 
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