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Abstract 

Qua l i t y assurance programs cannot be t rans fe r red 
from one organ iza t ion to another w i thou t a t t en t i on 
t o e x i s t i n g cu l t u res and t r a d i t i o n s . I n t r oduc t i on of 
q u a l i t y assurance programs c o n s t i t u t e s a s i g n i f i c a n t 
change and represents a s i g n i f i c a n t Impact on the 
organ iza t iona l s t ruc ture and opera t iona l mode. Qual­
i t y assurance professionals are change agents, but 
do not know how t o be e f f e c t i v e ones. Qual i ty 
assurance as a body of knowledge and experience can 
only become accepted when i t s p r a c t i t i o n e r s become 
f a m i l i a r w i t h t h e i r ro le as change agents. 

In t roduct ion 

There can be no doubt that management by Qual i ty 
assurance i s increas ing ly gain ing the a t t e n t i o n and 
respect of America's execut ives. A good i nd i ca t i on 
of t h i s i s not so much what the q u a l i t y assurance 
j ou rna l s w r i t e , but what the business o r even popu­
la r press w r i t e s . In sp i te of t h i s new found popu­
l a r i t y , o r perhaps because of i t , c lose reading of 
what i s a c t u a l l y tak ing place leaves one w i th the 
d i s t i n c t impression that a l l i s not w e l l . Qual i ty 
assurance programs that worked wonder fu l l y wel l i n 
one o r g a n i z a t i o n , f a i l miserably when implemented 
elsewhere. Overal l success of q u a l i t y assurance pro­
grams i s spot ty at best and there are many, many 
disacooi ntments. 

The implemenLation of q u a l i t y assurance programs 
in organ iza t ions that did not have such programs 
be fo re , or had d i f f e r e n t ones, c o n s t i t u t e s an organ­
i z a t i o n a l change of s i gn i f i can t magnitude. To be 
success fu l , such changes must be given t ime i n order 
t o take e f f e c t i v e hold. During t h i s t r a n s i t i o n 
per iod the q u a l i t y assurance p ro fess iona l i s per­
ceived as the p r i nc i pa l change agent by the rest of 
the o r g a n i z a t i o n . This paper takes the p o s i t i o n t ha t 
one of the reasons f o r the uneven success of newly 
emplaced q u a l i t y assurance programs i s tha t most 
q u a l i t y pro fess iona ls do not know how t o be e f fec­
t i v e change agents. They were reaver t r a i n e d t o be. 
In order to become e f fec t i ve change agents, q u a l i t y 
p ro fess iona ls w i l l have to pay c l o s e r a t t e n t i o n t o 
the basic tenets of organizat ional behavior and in 
p a r t i c u l a r those deal ing wi th o rgan iza t i ona l change 
and lea rn ing processes. 

The po in t i s perhaps made c lea re r w i t h an example. 
A f r i e n d and valued colleague recen t l y changed 
employers. He has many years of experience and f i n e 
c r e d e n t i a l s as a qua l i t y p r o f e s s i o n a l . His new 
employer never had a formal q u a l i t y assurance 
program and was j u s t beginning t o become aware of 
seme of the impl icat ions of implementing such a 
program. When my f r iend reported f o r work, t h i s 
experienced professional sat down and i n a few weeks 
wrote a complete qua l i t y program based on knowledge 
and experience gained elsewhere. The program was 
w r i t t e n wi thout an understanding of the cu l t u res and 

t r a d i t i o n s tha t existed In h i s new o rgan iza t ion . 
There was not even an attempt t o learn the organiza-
t i p n ' s language. The plan was q u i e t l y shelved. I t 
was probably misunderstood and held t o be not a p p l i ­
cable t o the o rgan iza t i on . 

This po in t bears emphasizing. Qua l i t y assurance 
programs Imported from ou ts ide the o rgan iza t ion and, 
imposed w i thout regard t o e x i s t i n g organizat ional 
cu l t u res and t r a d i t i o n s , w i l l very l i k e ^ f a i l . . . 
indeed, they should be expected t o f a i l . Qua l i t y 
assurance programs are environment dependent. 

Nowhere I s the problem of t r y i n g t o cause change, 
but not knowing how, more v i s i b l e than i n the a p p l i ­
cat ion o f q u a l i t y assurance t o research and develop­
ment a c t i v i t i e s . Here a l e g i t i m a t e concern a r i ses . 
Is the p ro fess ion able t o t r a n s f e r i t s knowledge t o 
a f i e l d of which i t knows l i t t l e ? The vast body of 
knowledge and experience tha t the pro fess ion has 
accumulated s ince Dr. Shewhard have been obtained 
from app l i ca t ions i n manu fac tu r ing . The pro fes­
s ion ' s cu r ren t renaissance i s the r e s u l t of an 
attempt t o rees tab l i sh America's compet i t i ve edge in 
manufactur ing. These constant s t ress systems, in 
which r e p e t i t i v e operat ions e a s i l y lend themselves 
to q u a n t i t a t i v e analyses, con t inue t o be a r i ch lode 
from which valuable lessons are cons tan t l y mined. 
Very c a r e f u l l y these lessons are appl ied in non-
manufacturing environments. The serv ice sector , 
notably banking and insurance, i s using q u a l i t y 
assurance w i th some success. Even t h e r e , however, 
app l i ca t ions are character ized by q u a n t i f i c a t i o n of 
rout ine func t ions and subsequent app l i ca t ion of 
t r a d i t i o n a l p r i n c i p l e s . Ask any q u a l i t y assurance 
pro fess iona l what h is j ob i s and the rep ly w i l l be 
the c o n t r o l of va r iab les . 

Qua l i t y assurance has cone t o research and deve l ­
opment. This i s not a constant s t r ess system. The 
var iab les do not f i t the binomial d i s t r i b u t i o n . New 
lessons must be learned. Previous app l ica t ions are 
suspect. Basic questions must be answered, f i r s t 
about managing research and development a c t i v i t i e s 
in gene ra l , then about managing research and deve l ­
opment a c t i v i t i e s by q u a l i t y assurance. 

Research and Development 

Research and development (R&D) a c t i v i t i e s range 
over the la rges t possib le of management donains. 
They may involve one s c i e n t i s t f o r one or two months 
at a cost of $25,000, or they may invo lve a thousand 
s c i e n t i s t s and engineers f o r severa l years at a cost 
of several hundreds of m i l l i o n of d o l l a r s , or 
anything in between. Nor i s the d i v i d i ng l ine 
c l e a r l y drawn between that which cons t i t u tes 
research and t ha t which can be considered develop­
ment. Research d r ives the development, but also 
development d r i ves the research. 

An endur ing f a l l a c y regarding the aop l i ca t i on of 
q u a l i t y assurance t o R&D i s u s u a l l y expressed t h i s 
way. R&D has a product , data , which i s the resu l t of 
a process. Therefore, the process can be t rea ted 
l i k e any other process that r e s u l t s i n a product. 
Ergo, t r a d i t i o n a l q u a l i t y assurance. Aside from the 
sheer b a n a l i t y of i t s sent iment , t h i s f a l l a c y 
ignores the simple t r u t h t h a t the resu l t of a 
process r e f l e c t s the process. The process and i t s 
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resul t cannot be viewed as s e p a r a f . To equate the 
end result of an R&D process with t..a end result of 
say, a manufacturing process. Is to ignore the 
attendant organizational aspects of R&D processes. 
In addi t ion, data, the end result of an RID process, 
have d i f fe rent quality character ist ics than a manu­
factured piece of hardware, the end result of a man­
ufacturing process. The qual i ty character ist ics of 
data are generally considered to be v a l i d i t y , integ­
r i t y , r e l i a b i l i t y , preservation, and re t r i evab i l i t y 
(Ref. 1 ) . 

Consider the organizational aspects of R&D pro­
cesses. Work on many R&D projects is characterized 
by matrix assignments. That i s , technical special­
is ts from dif ferent organizational en t i t i es are 
brought together in one project t o do work toward 
one specific goal. Once the goal I s reached the team 
disbands and the people return t o t h e i r "hone" 
organizations. Not a l l people work on the project 
f u l l t ime. Some may work on several projects at once 
and hence only part time on any one. Others w i l l 
work f u l l t ime, but only for a short t ime, after 
which t h e i r specific expertise is no longer required 
and they move on. The picture being sketched here is 
one of a f lu id organization, temporarily put 
together to reach a goal and that w i l l make the 
e f for t only once. 

The top two management levels of the project are 
usually stable. Here are the Project Leader and his 
Deputies or Assistants. They are typical ly scien­
t i s t s themselves, but whose primary job now is to 
hold the project together and to manage 1t . They are 
to provide the management plan and maintain the 
structure by which work toward the goal of th is tem­
porary organization can proceed. The scientists and 
engineers who work under the top two levels are 
usually given a great deal of d iscret ion. They work 
under some guidelines as to general d i rec t ion , but 
the part iculars do not evolve unt i l experiments are 
done, results analyzed, and the project goal is in 
clearer focus. They are l ikely to be experts in the 
f i e l d of science under investigation and sometimes 
there are few as expert in the f i e l d as they. Lines 
of communication and authority are rare ly formal and 
the organization is as nearly horizontal as one is 
l i ke ly to encounter in the real world. 

To th is loose and informal coa l i t ion is introduced 
Dne of the more formal management methods, manage­
ment by qual i ty assurance. There is no doubt tnat 
R&D ef forts can benefit from using qual i ty assur­
ance. How to real ize those benefits i s the problem. 

Quality Assurance in Research and Development 

As an example consider an R&D project consisting 
of several tnsks, divided into subtasks, engaging 
about 50 scientists and engineer;, having an 
anticipated duration of several years, and casting 
about $12 mi l l ion per year. The project is to 
research and develop something never done before, 
namely the selection of a nuclear waste repository. 

The nuclear waste repositories under consideration 
are geologic repositories. There has never been, 
anywhere nor any time in the history of the world, a 
geologic repository for high level nuclear waste. 
There is no previous experience on which to proceed. 
There aft no data to predict how a geologic site 
behaves over thousands of years with active nuclear 
waste bjr ied in i t . The data must be developed on a 
small scale experimentally in laborator ies. The 
s i te 's behavior Rust be modeled on very powerful 

computers. The complexities of the e f f o r t bogqle the 
mind. I t I s a perfect example for a research and 
development project . 

The e f f o r t is s t i l l at the research stage, but the 
qual i ty assurance requirements are the sane that are 
required when a u t i l i t y wishes t o build a nuclear 
power p lant . To make i t c l e a r , the scienti f ic 
research needed to characterize whether a s i te Is 
suitable for the construction of a waste repository 
i s done with quality assurance requirements that 
were o r i g i n a l l y wri t ten for the construction of 
nuclear power plants (Ref. 2). Here is a good exam­
ple of qual i ty assurance requirements writ ten for 
one e f f o r t , being imposed on a completely different 
e f f o r t . 

Levels of Authority 

Two aspects of the R&D organization previously 
described now need a closer look. One i s that the 
scient ist or engineer is given a great deal of dis­
c re t ion . The other pertains to the assertion that 
R&D organizations are as near to the theoretical 
horizontal model as one is l i k e l y t o encounter in 
the real world. These two co l lec t ive ly result in a 
higher organizational level at which work is done 
than is usually the case. Quality assurance is 
therefore integrated at a higher decision level . 
Indei."d, i t may very well occur that planning deci­
sions are made at the working l e v e l , a situation 
that rarely exists, in t rad i t iona l hierarchical 
organizational structures. 

The qual i ty program that governs the construction 
of nuclear power plants, requires that a l l ac t iv i ­
t ies that could affect qual i ty are done in accor­
dance Kith wri t ten and approved procedures. Devia­
tions from the procedures are not allowed. Changes 
to approved procedures must f i r s t undergo the sane 
review as the or ig ina ls . There also must be v e r i f i ­
cation to assure that work is done in accordance 
with the approved procedures. The pouring of con­
cre te , the welding of pipe, the wiring of controls, 
the receipt of building mater ials, a l l are accom­
plished in accordance with approved procedures that 
not only prescribe what has to be done, but also how 
I t has to be done. Once done i t is ve r i f i ed to make 
sure that i t was done r ight . 

Over the years the construction of nuclear power 
plants has become a known a c t i v i t y . Over the years 
the procedures governing that construction have 
evolved into r ig id ly applied prescriptions of how to 
do work. Contrast that with the selection of a 
nuclear waste repository s i t e . What does one look 
like? What is the ef fect of nuclear radiation on 
rock? groundwater? What kind of material should be 
used t o encase the nuclear waste? How fast w i l l the 
material corrode? types of corrosion? The l i s t of 
questions that must be answered is almost In f in i te ly 
long. And yet there is that requirement. "AH 
a c t i v i t i e s that affect q u a l i t y . . . " What act iv i t ies 
would affect quality? For that matter , what ac t iv i ­
t i es are required to f i r s t select a s i te and then 
construct a repository on it? Of a l l the act iv i t ies 
that are now taking place, which ones w i l l f i n a l l y 
turn out to be those that can to be used to obtain a 
construction permit? No one knows. Make a best 
guess. Now wr i te procedures. Who w i l l < r i t e them? 
The investigating scientist who is experimenting 
with an ac t i v i t y writes the work procedure. He is 
the only one who knows how. That sc ient is t w i l l also 
determine whether the procedure works. Who approves 
the procedure? Management at least one level higher 
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than the s c i e n t i s t and, of course, q u a l i t y assur­
ance. What happens when the s c i e n t i s t f i n d s t ha t the 
procedure does not work, that a small change i s 
required? Wr i te and send out a rev ised procedure f o r 
approval and wait f o r the approval . 

Not too long ago there was an audi t t h a t found 
that s c i e n t i s t s "were working w i th unapproved proce­
dures" . During a subsequent in formal d iscuss ion con­
cerning the i n f r a c t i o n , one of them expressed 
su rp r i se . He had been h i red t o conduct c e r t a i n 
s tud ies , As part of h is work he wrote procedures on 
how t o conduct the s tud ies. He thought t ha t the 
approval was a mere f o r m a l i t y , because who would 
disapprove? Who would know enough about the studies 
t o disapprove? In add i t ion the approval general ly 
took over s ix weeks and was he supposed t o suspend 
work u n t i l then? What would happen i f he needed t o 
make changes as he went along? Would he have to stop 
work each t ime he wanted t o make a change and wait 
u n t i l the change was approved? 

The answer to a l l those quest ions i s to w r i t e pro­
cedures tha t allow d i sc re t i on on the par t of the 
s c i e n t i s t , who i s at the working l e v e l . Changes must 
be allowed at the working l e v e l . The po in t of the 
example i s , tha t the q u a l i t y p ro fess iona l who 
imposed the requirement did not r e a l i z e that the 
nature of R&D work and the d i s c r e t i o n a r y leve l at 
which such work takes p l a ~ J i s markedly d i f f e ren t 
f ron anyth ing in h is past n o e r i e n c e . And the pro­
fess ion suf fered sonie loss i n c r e d i b i l i t y . 

Test versus Experiment 

There i s an element i n the nuclear q u a l i t y program 
that c a l l s f o r tes t c o n t r o l . Test are t o be pre­
sc r ibed , reviewed, apD'uved, have hold po in t s , 
acceptance c r i t e r i a , speci f ied documentat ion, p tc . 
There i s nothing out of the o rd inary about t h a t . 
When t h i s element was f i r s t t r ans la ted i n t o repos i ­
to ry q u a l i t y assurance requirements, a cur ious 
ph-ase appeared. I t e f f e c t i v e l y said tha t exper i ­
ments *e re to be cont ro l led i n the same manner as 
t e s t s . In other words there i s no d i f f e r e n c e between 
a t e s t and an experiment. 

There i s indeed a d i f ference between a t e s t and an 
experiment. In an experiment the goal i s the under­
standing of a phenomenon. I t i s the search f o r an 
understanding of a cause and e f f e c t r e l a t i o n s h i p . 
The r e s u l t s of an experiment are not determined a 
p r i o r i . In an experiment one manipulates external 
va r iab les i n order to ascer ta in t h e i r r e l a t i v e 
importance as causative f a c t o r s . Although quan t i t a ­
t i v e measurements are des i red , i n i t i a l emphasis i s 
on the q u a l i t a t i v e re la t i onsh ip between cause and 
e f f e c t . An experimental procedure cons is ts of a 
quest ion and a goa l . For example, are there any 
e f f e c t s of gamma i r r a d i a t i o n on the cor ros ion pro­
pe r t i es of austen i t ic steels i n water? The goal i s 
to determine i f there are any e f f e c t s , the cause of 
the e f f e c t s , and what tes ts can be devised t o demon­
s t r a te the S'.iitabi l i t y or unsui tab i l i t y of austen i ­
t i c s tee ls f o r a desired app l i ca t i on . 

A t e s t , on the other hand, i s a q u a n t i t a t i v e mea­
surement t o evaluate the magnitude of an e f f e c t . 
Where p o s s i b l e , t es t var iables should be an t ic ipa ted 
and c o n t r o l l e d . The what and the how of a tes t 
should bo known and w r i ' t e n i n a procedure before 
the tes t i s run. The technic ian running the test has 
an a p r i o r i understanding of the d i r e c t i o n and the 
magnitude of the e f f ec t to be measured. Usi nq the 
sane example as above, a t e s t procedure would f i r s t 

measure and then compare the e f f e c t s of gamma 
I r r a d i a t i o n on the cor ros ion ra tes of aus ten i t i c 
s tee ls i n i r r a d i a t e d water r e l a t i v e t o corros ion 
rates 1n non- i r rad ia ted water . The f a c t that there 
are e f f e c t s was determined by the exper iment . 

Experimental design Is h igh l y dependent on the 
knowledge, experience, and i n t u i t i o n o f the sc ien­
t i s t to whom 1t i s assigned. D i f f e r e n t sc ien t i s t s 
use d i f f e r e n t approaches. An adequate t e s t is depen­
dent on t h e experience of the t e c h n i c i a n using well 
w r i t t e n procedures (Ref. 3 ) . 

Again, the po in t of the example i s t o show that 
what works wel l i n one envi ronment , may not be 
t rans fe rab le t o another w i thout some thought. But 
there I s something e l s e . There i s a tendency f o r 
q u a l i t y assurance profess ionals t o apply con t ro l s t o 
every l e v e l of a c t i v i t y . The phrase " j u d i c i o u s use" 
1s not very we l l appl ied in p r a c t i c e . Fu l l blown 
dosed loop con t ro l s are appl ied t o areas where they 
serve no purpose. There i s no need t o c o n t r o l exper­
iments t o the extent t ha t t e s t s need to be con­
t r o l l e d . Experiments resu l t i n t e s t s and tes ts 
resu l t I n design data. The l a t t e r i s important and 
should be able t o be traced t o t he t e s t . No need t o 
go back t o the o r i g i n a l exper iment. In the nuclear 
power p l an t envi rorment excessive app l i ca t i on of 
q u a l i t y assurance cont ro ls r e s u l t s i n the addi t ion 
of "approximately one year t o the o v e r a l l schedule 
i n the form of stretched out design and const ruct ion 
schedule and adds 30 t o 35 percent of overa l l plant 
c o s t s . " (Ref. a ) . 

C a l i b r a t i o n 

In a d e s c r i p t i o n of an experiment the fo l lowing 
two sentences appeared. "A Beckman CEL-K1 conduct iv­
i t y probe w i l l be used t o moni tor conduc t i v i t y in 
the co r ros ion c e l l s and to act as a depth probe to 
monitor the water leve l i n each c o r r o s i o n c e l l . Only 
c o n d u c t i v i t y changes w i l l be determined using t h i s 
c e l l so an absolute c a l i b r a t i o n i s not planned" 
(Ref. 5 ) . Ca l i b ra t i on i s one of t he profess ion 's 
most sacred cows. A l l q u a l i t y assurance standards 
contain requirements f o r c a l i b r a t i o n c o n t r o l . A l l 
audi tors inc lude c a l i b r a t i o n on t h e i r l i s t s of 
th ings to a u d i t . Here i s a s c i e n t i s t who states tha t 
"absolute c a l i b r a t i o n " w i l l not be do.ie. What does 
he mean? 

C a l i b r a t i o n of measuring and t e s t equipment is 
v i t a l when "measured values [ a r e ] used d i r e c t l y in 
es tab l i sh ing design s p e c i f i c a t i o n s o r reported as 
absolute values to [customers] " (Ref . 6 ) . Ca l ib ra­
t i o n of measuring equipment i s £ lso v i t a l when one 
manufactures o r constructs frcra s p e c i f i c a t i o n s . How 
important i s i t t o c a l i b r a t e measuring and tes t 
equipment i n a research phase of an RID e f f o r t ? To 
paraphrase an opin ion once heard , human knowledge 
increases incrementa l ly and who cares where zero i s . 
Recall the previous d iscuss ion on t es t s versus 
experiments. In an experiment one searches f o r an 
understanding of a cause and e f f e c t r e l a t i o n s h i p . I t 
i s r e l a t i v e i n the sense that one needs t o determine 
that an e f f e c t has indeed occurred, not necessari ly 
the extent of the e f f e c t . For experimental work i t 
may be s u f f i c i e n t to have r e l a t i v e da ta . That is 
what the s c i e n t i s t meant when he wrote that absolute 
c a l i b r a t i o n i s not planned. His i n t e r e s t was i n 
determining whether or not c o n d u c t i v i t y had changed 
and he may have had a secondary i n t e r e s t in how much 
conducti v i t y changed, but i t was not impor tant . 
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Few q u a l i t y assurance pro fess iona ls w i l l accept 
the n o t i o n t ha t r e l a t i v e measurements s u f f i c e i n 
many of the research a c t i v i t i e s . Audi t a f t e r audi t 
f i nds t h a t c a l i b r a t i o n of measuring and t e s t equip­
ment lacks con t ro l systgns w i th the independent ver ­
i f i c a t i o n so dear ly loved by d u a l i t y assurance pro­
fess iona l - ; . A s tory is to ld dbout a p res t ig ious 
research i n s t i t u t i o n that was aud i t ed . The audi tors 
had found tha t some of the equipment bore c a l i b r a ­
t i o n s t i c k e r s that were 15 years o l d . The incredu­
l i t y of t^iat discovery was t r l d w i t h much g lee . A 
telephone c a l l t o the o rgan iza t ion revealed t ha t the 
equipment was no longer used f o r absolute measure-
i e n t s , i t was used to reveal dev i a t i ons from the 
expected, i . e . , to make r e l a t i v e measurements. 

That i s not to say that 15 year o l d c a l i b r a t i o n 
s t i cke rs on measuring equipment i s a good t h i n g . On 
the c o n t r a r y . I f an organ izat ion has a two t i e r e d 
c a l i b r a t i o n program, one f o r abso lu te measurements 
and another f o r r e l a t i v e ones, then i t must keep the 
two apa r t . There must be c o n t r o l s t ha t prevent the 
Inadver tent use of experimental measuring equipment 
t o wake absolute measurements. The so lu t i on i s not 
t o i n s i s t on a program to con t ro l the c a l i b r a t i o n of 
a l l measuring and tes t equipment regardless of use. 
Such programs are i n e f f i c i e n t , expensive and not 
necessary. 

Management By Qua l i t y Assurance 

The t h ree examples discussed i n the previous 
sec t ion were instances where we l l intended and t r a ­
d i t i o n a l a c t o n s on the part of q u a l i t y assurance 
pro fess iona ls resul ted i n misunderstandings. 
Instances l i k e those are leg ion and do not j u s t 
occur when q u a l i t y assurance and RID meet. Any t ime 
q u a l i t y assurance profess ionals ga the r , t a l es of woe 
dominate the conversat ion. They usual ly have a 
common t h r e a d , the universal misunderstanding of the 
good i n t e n t i o n s . Colleagues usua l l y have had s im i la r 
experiences and can o f f e r advice, o r at least c i t e a 
worse exampls. The problem w i th R&Q task organiza­
t ions i s t ha t they may sound l i k e something heard 
before which impl ies that the re fo re somebody has 
experienced a so lu t i on , but i n t r u t h the problems 
are far more fundamental. 

R&D task teams, c o a l i t i o n s f o r appl ied s c i e n t i f i c 
research, present problems from an organizat ional 
theory po in t of view as w e l l . The re la t i onsh ip 
between s c i e n t i s t and admin i s t ra to r , the r e l a t i o n ­
ship between sc ien t i s t and sponsor, the re la t i onsh ip 
between science and government, and f i n a l l y the 
r e l a t i o n s h i p between science and soc ie ty , a l l a-e 
i l l def ined and a l l are the sub jec t of academic 
i n v e s t i g a t i o n . When R&D e f f o r t s grow i n t o the g igan­
t i c engineer ing pro jec ts w i t h which t h i s na t ion has 
become f a m i l i a r only since WWII, t he problan becomes 
a very p r a c t i c a l one. How does one e f f i c i e n t l y 
organize such e f fo r t s? Mat r i x organizat ions? 
Projected Organizations? Coordinator Organizations? 
Expedi ter Organizations? (Ref. 7) A l l these have 
been t r i e d w i th various m o d i f i c a t i o n s . A l l w i l l more 
or less work depending on the circumstances. R&D 
organ iza t ions are j u s t i f i e d i n asking why q u a l i t y 
assurance would organize them any b e t t e r . 

One t h i n g that w i l l not work i s the overlay of 
monol i th ic qua l i t y assurance programs on ex i s t i ng 
manage-nent s t ruc tu res . One does not apply qua l i t y 
assurance. One in tegrates q u a l i t y assurance so that 
i t s requi renents are met as a r e s u l t of a management 
process designed t o accommodate as much as possible 
of the informal s t ruc tures that already ex is t i n a l l 
o rgan iza t ions . 

Consider one last t ime the q u a l i t y assurance 
requirements mandated f o r the research needed t o 
cha rac te r i ze a waste r epos i t o r y s i t e . That program 
has a t o t a l of 18 elements, wh ich , according t o i t s 
au thors , c o l l e c t i v e l y c o n s t i t u t e a complete and 
s u f f i c i e n t set to assure the q u a l i t y of a nuclear 
power p l a n t . These elements represent a reduct ion of 
an i n d u s t r i a l experience t o procedures. The end 
r e s u l t i s a safe and opera t iona l s t r u c t u r e . Of those 
e lements , on ly a few, at most f o u r , can be made t o 
apply d i r e c t l y t o an R&D e f f o r t . For the l a t t e r the 
r e i u l t 1s da ta . The c o n s t i t u e n t pa r t s that make up 
the end r e s u l t are experiments and t e s t s . The 
ques t ion i s not : "How does one f i t an i n d u s t r i a l 
exper ience i n t o an R&D e f f o r t ? " , but "how does one 
manage experiments and t e s t s t o assure the q u a l i t y 
of t h e i r dats?" Qual i ty assurance, along wi th other 
management approaches, has a c o n t r i b u t i o n t o make i n 
the search f o r an answer. I t s p r a c t i t i o n e r s , however 
"must learn t o th ink wi thout making use of the 
pa t t e rns and models taken f o r granted by most of the 
t ex tbooks . " (Ref. 8 ) . 
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