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ABSTRACT .
Progran evaluatlon methbddflogy as an investigatory
strategy has been developed to generate information as to the
capab111t1es of human ‘service programs to produce maximal desired
effects in client populations with minimal resource use. Experience
with the procedures, however, has disclosed multiple difficulties
attendant upon their use, doubt as ‘to the validitfy of the information
which they ‘generate,-and a legitimate questioning as td the impact
~which such findipgs have upon upgrading human services. An
"alterrative strategy for program testing has been in established use
in industrial, agriecultural and medical contexts, where the lesson
has aiready been learned not to ‘install a program f1rst, and then
‘mount an evaluation effort to see whether what has been built proves
to have'any merit. The utilization of such a Research and Development
(R&D). strategy calis for a sharp separation of the processes’ of .
program development from program operations in the world-of-use. Some
major differences between the two strategies are enumerated. It is
> argued that continued pursuit of contemporary procedures for program
evaluation will not only prove excessively costly in the long-run,
but~will also be unlikely to produce operational services and systens
with the hlgh effect/low cost characteristics which are sought, and
+that a shift in the field of human service program development should .
be made tonard an R&D strategy instead. (Ruthor/RC)
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. s Y Prbgram evaluatidh methodologies age a family of investigatory
’ e PR »» Coe X ‘

strategies which have‘been developed An recent : years in esponse to the S

L i, ‘:- > '.r L b «

ér"-e’_Fograms.‘ Human service programs in,general 1,

.

of beneficial effects in the clientele for whom they are designed
N .

\\ Evaluative data is needed to appraise the ‘extent to which such programs

¢ v /

. are capable of producing those effects in reliable fashion and' to :
SN i _
detail /what is required in-order to produce them. The procedures are'..

, : -+ ' AR ) '
intended to be ‘used in iterative fashion, so that bx a successipn of:

-

]

attempts such programs.can be moved over time in the direction of hi-

~effect, lo-cost service sSystems.

Experience with this family of procedures as they have evolved

C to date, however, h!s discIosed multiple d iculties attendant upon.

\‘l(
theﬁf ‘use, doubt as to the validity of the information which thg& generate,

s

-

anaﬁgtlegitdmate questioning as to the impact which the findings, have
upon the.upgrading and improvement of human service programs. Indeed,
it has'become customary of late to enumerate the many problems with

v

which' program evaluations have come to be plagued, and these are often

-
g accompanied with warnings to the effect that the entire effort will
- L4 1 v_ s
- - become discredited and the support of human service programs in the future

\

i - endangered if these do not become corrected.
g ¥ L Diagnoses as to the nature of the difficulties are highly varied
‘/’ A . . -
' and correspoq%%hgly_suggestions for remedy are equally varied as well,

f the current literature in human service program evaluation

\ - An insmtdo

gill servé to reveal that heterogeneity.

need for procedures fonvgenerating reliabLe information~ S to the capa—~.h '_'f”



+However, a number of critics of our contemporary procedures "2
ARG V. T . : N
J R v . T 3

. z F . i N ' o
nidentify the: fault as residing withiQ thé processes of p?Qgram development ’ ';

o - ® q - .
. J* Lt

and evaluation which have come to be followed tn theJhuman service sector.

.—v‘ ..A ‘_\x * - . . a% k] v.\

It is their contention that the manner in which we have attempted to T
. ; B N : o “’
. ':.design, develop, test and operate innovative processes-and programs is” ™ . S
E-» B o ) T . ¢ ’ . s R PR
not one destined’to be particularly productive or successful in producing R
. : ' B P

: " the kinds of client-programs which people need and want./ They note that
X . . "“ - ’ . . . ] v ) ;
v ©~ alternative strategies are available to those we currently employ.. Foremost

among .these is the innovative process for program development and imple-

mentation which has been .in estahidshed use in industrial,.agricultural
p S s . : ' . L .
military, and medical contexts. The differences between what that .

process can generate in the.way of results versus: those: which we currently ¢

pursue in the human services area can be illustrated at the level of

concrete service delivery, viz. the human service agency. ' ’
—— . .

We can begin with an hypothetic director of some human se}vice
- . . . ‘ . o -v [ .

program - which kind doesn't really matter. He or shenmight be the’

director of a Mental Health Center, head of a Probation Department,'orfa
ﬁ' s ) . . T ; ‘
0 -someone in charge of a éhf%drenls'Services Agency. Let us suppose that our

director is interested in upgrading'andwimproVing thé operation of -his

program or services in a variety of ways... He"needs to introduce somé

.’/ . 4.- - i .
innovations into his service system. -

- o

v

It occurs to him that something needs to be done about the secretarial

-
.

'.support system that serves his professional“étaff, since it turns out

that it is inevitably lagging behind in report'preparation, and inoapable

of keeping abreast of the work of the staff, despite a stable of hi-speed

. .+ typists. He needs greater producti‘i://jgrmtins of an alternative set

y o ' : ,,b{
| "
Q
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w  of« procedures, but at no appreciable 1ncrease “in costs " Conversion of

[N
5

s a segment of his secretarial system to a mag-card unit seems a possible

- -

. o N i K g . - . . ’
solution. _ S . , , ;J . 2
. } . ' - ) N . Voot

Contatt with a technical‘represent ive of a Specialtyffirm can .

put him in a positionvto decide’ whether ,or not the installation of such a

unit could be expected to upgraﬂe the delivery capabili of his agency,

R 2
"he can make such decisi0ns because he Ls provided with an information base
_ for that purpose. The*specialists with-whom he consults can inform him
o N o . . , - o - :
N in advance.bf the space requirements for such a unit, the nature of its

performance capability, or its durability, the personnel'competencies which

J T . ~ - '
C are needed its cos}s with regard 0" installation, maintenance, and operation,
‘ ., N fe.

and a way of estimating cost-sav 7%. . He: is ip,a position to make a go/no—go

\ + ,r—h

v
decision? If he makes the decision "tor pro;Led, technical representation

o

S s will then providb equipment 1n:place, manuals fpr its operation and

——

-, ; L .
,procedures for.its use, specifications for its‘mEnagement and security, . -
‘ﬁ.-,
a record system for data collection and analysis so thay *the. agency
L Ty . e

‘director can audit ‘the performance'of the unit along.With the cost of its

. ‘ . ]
l‘dration a training package f;r technicians, supervised trial operations"
. : . .
S triinees up to a floor specification, a set of procedures in order to

X
’ forestall and correct for the degradation/o !Ehe service system over time,

| availability of continuing technical assistance, monitoring, and repair,
and a- contractual“agreement specifying whathill be provided Our service
‘manager may not have a detailed understanding of how all of this could

&

have come about but he does know that whatever the process was, he and

‘his dgency are equipped with all of the means needed to activate the - '5

nethechnology intq his service agendy and make it productive. He also.

é ,
4
knows that he and his secretaries could not have designed developed

- .




‘ , L . 2L R
and testéd suchfa process themselves, eVen%with a federal grant dntended\ !
N : @ _ T . .
: ifto promote the introduction of innovative,programs;and procedures'into ‘f :,
'jén agency-such as he has{ Finally, he knows that hav}ng been spared such ’ “
a. task of innovating a new technology, he and his staff can focus upon their
) o ® .

princ1pal miSsion, which is that of providing serVices to their clientele:

[y

'. . Suppose he now turns to his' service.programs themselves. He knows
. - ’ ’ % ° ) ) N ) - . " . ‘_ )
- that technical improvefients need to be introduced here-as well.' There' .,

are alcohoJic patients with whom current services do not succeed, or -\

a

. . . . ) o : .
. adjudicatgd delinquedtsowhoSe needs appear to bewilder his staff, or

)

a

’u‘abusive»parents for whom no servidés are currently being performed. How L

- -

- is our director to proceed in tlese 1nstances7 If he does not already

/“ know,ihe very quickly discovers that the situation here is very different L.
Lo .
He will kgarn of multiple alternative programs from other agency. directors, -

from dyperusal of the program literature, or from conversations with

~ .

ot consultants of .one sort or. another, but it will be difficult for him to

\ ¥

if‘ ohoose from among them because he will have no cledr idea what the

. ﬁ .
technical capabilities of most of these programs actually are. The

&

“ . Iy L

programs and‘procedures which he inspects and from*Which he'may endeavor to
choose aré-in a comparat1vely crude stage of development, and the way in

Whlch their development has’ been attempted has not been such as to generate

N -
~ the Rinds of information he needs to have in ordeq to make an effective
decision. He will have ro clear fix on what kinds of personnel "are required
‘ 2
to implement them, no adequate documentation ag to just what the procedures ;

1]

e

can do ‘in .terms of the1r range of applicability, thelr success/failure

ratios, orlindieations with respect to deleterious side-effects, no clear

- ddea of costs, no way tp monitor the implementation, no, ready mechanisms by

0

which to effect year-end:;cost and performance accounting, and,on and on it goes.
~ ’ A . o N - ' e

\a . i | .. 6 . i . ) | ' - | . ?



With a few the programs he will discovet that some evaluative’

~ .

testing will have been done .3ut% the information generated’ by such

'evaluative studies will upon close inspection prove to be extreme%y

Ce

scant, stemming from the innumerable compromises which the evaluators were

-

forced to make as to the variety of information they could- collect, and*

- the procedures they could employ in order to dollect it

And yet circumstances call for a selection to be made, and thus
i L]

.our service director will be led to making some sort of choice on other
J‘,

than solid informaiaonal grounds. he may choose whichever program-

" . L '
sequences appear to be consistent with his own ideological persuasion,
or which are acceptable to his staff he may respond to the rhetoric of

_some program—advocates as opposed to others he may select in terms of

curreht popularity ear professional consensus; or he can set aside time,’

money, and personnel from the day—to day task of prov1ding for ¢lients in

need, in drder to cqnceive, design, develop, implement, and seek to
‘evaluate a programfof.their own, and applying’for grant support forlthe
purpose.” Although there appears to be a’certain amount of prestige
associated with being awarded such a grant since to many it looks like an.
endorsement of the worth of an agency and seems to add fesources to

that portion o the service sector, at the same time it will prove to be .

'
¥y

a mixed blessing at best and a seriohs‘disruption of the program of

'

services of his agency at worst; and the evaluation component ‘which is

inciuded, sufficient perhaps to produce a_grant award will" prove no -

L3

more adequate in generating hard inforamtion of a comprehensive and detailed

v sort than those evaluative studies he had earlier reviewed

»

/,
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s How is it that we have such 'a marked constrast ahtween what our

~ 3

-service manager;can.do in the way of upgrading'and improving pr0cedures dn

- . one sphere as opposed to the other? A quick answer might be that he is

B

Ty T

dealing with-very different sets .of things -~ devices and ‘machines on the -
A. ) ‘s ,
‘one_hand, and people endeavoring to help other people on the other; or A

Ny -

- : R - v
one'might'observe,that efforts to introduce technical sophisticationa}nto

3

human service programs is a relatively recent development and we are: still

in the Process of learning how best to do it.. But,”answers which say that
Ad ' EEY s
the task is harder, or that we have been at it a much shorter time, serve a
‘( ” l "
" to-divert one s attention away from a very important factor - and that '

ié that the process by which technical innovations become developed

. tested and subsequently utilized in one_ arena is 'S0 very different from

the process wh1ch we have become accustomed to following in the other.
s .~

Following different processes, one can anticipate diffe;ent outcomes. i

~.
‘

The term innovation, as it is used in’ the fields of engﬁneering,

,f agriculture or in medical technology,-refers to the sequence of'steps

by which knowledge and technique become transformed and comb1ned into -

[

"~ an actlon—sequence capable of generating effects deemed to be of utility
\” o . -
to people It is a procedural sequence-which itgelf has undergone

-

v development testing, and refinement ‘ovér a lengthy period of time. It

¢ -~

has become widely used becauSe of its capability for generating outcomes

which people*need and want, and to produce those effects with higher -
probability of suCcess,,less waste of resources and . fewer chances of error,

e
- % -

than alternative strategies,which might be‘pursued ihstead.
There are a variety of ways in,which the ccmplex innovation process
Y . - "

can be represented. A short—hand’way of explicating the process is

1]

¢

represented in the accompanying‘figure; which endeavors to lay out in

\)4 ] e ’ ) b




v

pursue the process,- Each'Step in the-process can, of course, be broken.

technical 1nnpvation becomes the product of a deliberate and controlled

[4 . : .
A 4y -l .
» ' - S . , -

sequential.order'the'functions which need to be performed in order to

’ o

down into finer 1ncremental steps, ‘and a detailed representation of the
. ‘ c
process would proceed to do so. However the figure is intended to provide

Py

the maJor phases which are entailed whether one is concerned with the

!
.9 /- -

design and develOpment of an innovat1ve device, a product, a program of ,

- 4.

&

acf&on, or an’ entire orgnalzai#on or system Included in the figure‘are

""'dedis1onal stages, 1nd1cating that the principal purpose, of each_ function

is to provide the necessary informational base in order ,Lo-permit gne

. . {
to determ1ne~whether to proceed, and upon which to base the, act1vitie3 of

'the follow1ng step The activities which go on at each step of the way are

Y

governed by the dec1s1ons which need to be made, and these deéisions in
¥

Hturn define the ‘information which is requ1red, "and hence the information

%"
which must: be generated. By adherence %o such a time- related éequence,

Process. : ’ . B ' .

<
. e
3 T

Critical to the process is a sharp separatign between the business of
X

program (or product) design and testing on the one hand, and the operation

/\( i ’ i » . . _\

of .that program or*serv1ce in the world—of—use on the other.

Research and development is a high -risk venture, the risk being tﬂat
&

considerable resources will come to be expended only to have the enterprise

fail - a device, a process, or a program which emerges has a comparatiVely

e

higﬁ\pzobability of proving only- minimally effective, excessively costly,

]

impractical of implementation, unacceptable to users, and the like.

_ It constitutes a gamble, one which few ongoing servite programs cap afford

-to purSue. Few operating agencies have adeqUate resources as they are to

implement their missions; it can be argued that it is poor management to

~

allocate already insufficient resources .to commit to high risk ventures. '

3

.

i
-
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. %
&\ " Moreover, it is poor policy to proceed to 1nstall and operate a

<+
-

. ) ) serv1ce program prior to one's knowledge as to its costs’ and capabillties,

-

since once it becomes frozen in mortar and stone once people are. h1red

B ne and.Jobs are-at stake, once fiscaly pérsonal and. procedural commitments
¢ 3

\ - '

become ‘madey it will prove ‘to be very diff1cult and costly fo get it

out again, regardless of the‘¥;

edback 1nformat10n one generates concerning
#

what it is that it can . and cannot dd. :

il ' ’
. e K

- 1 ' . . Y. B -
N ;

“» In additlon,“the problemfof trying to operate and test, so that one

R . ', . \ T .

- x’can’pévise and reﬁgst an ongolng service program or ‘System is a bit llke

/. . trying to effect the redesign of a locomotive while 1t ‘is Steaming across
. ¥

L
<

. “the country51de Ongolng human serv1ce systems ar

—~ ~

I

e necessarily in a. -
. .
constant state of flux, respondlng as they must to changes in community

i

>' condit@bns,'client ow, personnel turnpver, and the like, and this

attentlon to the design and test1ng phase.
v .

Because of the many things which v

‘must be done in order to ensure that maximal y1eld has been . ewtracted

prlor to a decision concerning its costs and effects it proves to be . ¢

a multi- ~year undertaklng
._/
»
4 W1thout adequate and cont1nu1ng support there is too much likelih:zod of

’ fallure'_lt certa1nly cannpt be Sustalned\__/;h’ ba51s of the feas'—and—

and correspondlngly requlres’/ultl year fundi

d

famine process of Yyear- to- ~year individuai grants,

L[4
. I \\
Although tests of many sorts take place at many junctures fhroughou(/

.ot

.  the ent1re process the critical sets af tests in regan to the product {'

-~
-

or program are t1ed to the process of design, not to tHe operatlo 1 - '

phase. This is because maximal flexibllity with respect to redesign is

} -~ : LI . T . ! ? .

‘ u' ~3 10 i : 4 .

S ) » '
O ‘ ' T ' ~ - .
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necessary. The testing ©f components:and procedures may signal the

need for changes, aﬂd;changes may “be indicated whfgh require rapid and

1)

IS 5

/ - somet1mes prof0und alterations in the materials which are used, the
I,x-( order, in which procedures are followed, and the\like.‘ Operating seryices

! . . » 4

e cannot function effectively under cond ions of da;-to-day chan; .

when'program changes become 1ntroduced they must be.carefu]ly delin@ated ~

» .
I . an planned and earn the endorsement of participants._,yhus, an .operational

ce System 1nevitably responds to the necegsity for change,much more '

-

To tie testing procedures to the operational phase as we have -
l A
been_ doing in the human serv1ces sector is’ to become enmeshed in a network

A ]

- ~

of compromises and accomodations to service delivFry needs, which will'

el

»
\\)1nvariably combxne to defeat\one's purposes. . T

- * The capabilities necessdry for effective research and develOpment

, ’.‘0 - 3 ..
are very dlfferent from th\Se required.to manage and implement the products

3 . - . -

or programsflvce,they have bgen developed. Just as the'person°who drives®
\), . T A ' . -

., an automobi}e does not reguire the same capabillties as the automotive

.

N engineer who designs and builds the vehicle, the knowledge and skill . N

- Co-

- t

required for the effective delivery of service'to _clients in need, and 3
Tl . . J’ 1 . - J
N . the management and oqfration of those services in an'ongoing agency, are
o . - )

of Ea very different ca\ibre -than those required or research and design. -

'ﬁd? their interest{

and preferences, anq‘hence their technidal capabil ties, the two types

//[ ' 1 Characteristic5~1y= .in their. traihing and backg

¥
of people differ. 1In research and development one needs access to design

P ;
and evaluation technology, which is a body of documented information and
skills, residing in specially trained personnel(whose principal comnﬁtment
i N » 2
is to carry out- such development programs. Research and development




. ‘ R . ) %ir T ' .
).—“" A ‘ '
cannot be efféctively carrjed out oh a part- basis by personnel whose
-
AN primary train1ng and commitment is to opera a"systemy administering
- N

and managing it, and, engaged in the deliwery of direct service. The.
\ captain of a ship is not as&ed to be its architect and builder, although
' . R} o PE N 2 .

. he.can and often does contribute "to the prbcess..
< ) - s

.

. R Ve;dj?d thus, part of the decision to proceed with a research _and
. - ’
. . . . V c . \. ~
v deve. pment ‘phase involves an appraisal of one's capabilities for executing_

ﬁi“"’ the R&D phase. Characteristically, one needs an appropriate combination '
. v, * .\
- fof facilit1es, sustained fuﬂding, and personnel to carry out an effective

N
~

~R&D effort, and the ability to expend a fair amount of money with no

) Y M . ' .-
. 'jJ neoeisary guarantee of success. The necessary skills which need to be
- . , : :

coalesced result-in multi-professional teams. As a result in flelds.

A

“ such as agriculture, in medicine, or in engineering, only a smai? pro- .

portiqﬁ of 1nstallatlons have the capabilities to engage in res‘\ﬂch and
»

]
development. The* typlcal farmiis directéh toward the p:ggggtion of foodZ

g .
andrfibres, the’typical iddustry toward 8Qods and services, the typical
o ; :
‘medicalzgéci}ify toward the delivery of health care. i—risk hifcost

.. . ~ . - Q

':‘ ' R&D accivity .goes on \in only a small- proportion of installations (such

N

> ~ [

"as, Agriculture Experiment Stations, research hospitals, or in’ development

- "

feyr laborabories in a few industries) where the necessary facilities, personnel

.
- s

oo equipment and resdurces have been co{c;ntrated for that purpose.,

. : -~
N

Many more distinctions could be ®laborated. Perhaps these are

- sufficient to indicate that the process of human service program development -

—

and-evaluation has proceeded very differently. Why is unclear, although a

.o social historiag might explicate the reasons why Such a differ?nt route

. has been followed‘than has been the case with most other efforts at ¥ .

BY

" innovatioh. _ v ‘e & bR
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cannot be efféctively carrjed out oh a part- basis by personnel whose
4 ~
AN primary train1ng and commitment is to opera a"systemy administering

-
and managing it, and, engaged in the deliwery of direct service. The.
\ captain of a ship is not asked to be its architect and builder, although
N 2 ’

_ . he.can and often does contribute'to-the prbcess..
< ) - s

. - Ve;dj?d thus, part of the decision to proceed with a research_and '
. - ’
R . ) ; ) s . /. L . - -
oo deve. pment ‘phase involves an appraisal of one's capabilities for executing

Silé_" the R&D phase. Characteristically, one needs an APPropriate combination :
. B °, ,\

Tof facilit1es, .sustained fuﬂding, and personnel to carry out an effective

N
~

~R&D effort, and the ability to expend a fair amount of money with no
A ’ I
. 'jJ neoeisary guarantee of success. The necessary skills which need to be
- . , : :

coalesced result-in multi-professional teams. As a result in fields-
“" such as agriculture, in medicine, or in engineering, only a smai? pro- .

portiqﬁ of 1nstallatlons have the capabilities to engage in res‘\ﬂch and

3

»
development. The* typlcal farmiis directéh toward the p:ggggtion of foodZ

g -
- andrfibres, the’typical iddustry toward 8Qods and services, the typical
. " / '
S ) ‘medicalzgéci}ify toward the delivery of health care. Hi-risk hifcost

s ',.‘«.. . . . . Q

':‘ ' " R&D accivity .goes on \in only a small- proportion of installations (such

N

> ~ [

"as, Agriculture Experiment Stations, research hospitals, or in’ development

- ' "

feyr laborabories in a few industries) where the necessary facilities, personnel

. .
- - K

- N equipment and resdurces have been co{c;ntrated for that purpose.,
\ L

Many more distinctions could be ®laborated. Perhaps these are

- sufficient to indicate that the: process of human service program development -

—

and evaluation has proceeded very dﬂfferently. Why is unclear, although a

.o social historiag might explicate the reasons why Such a differ?nt route

K . has been followed‘than has been the case with most other efforts at ¥ .

" innovatioh. _ v ‘e & bR
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‘éeJ‘ Development of hi-effect lo-cost human service programs is‘somefhing

"

. 1 A
which will not come about by chance; we must alter our mannér‘of.pr0ceeding

and.beéin.to follbw deliberate planful procedures to ‘ensure that our program

3

add A
services move in the direction,of producing what is wanted. Complex human
: '&; . ’
- service programs cannot be expected to successfully emerge if we continue

-

to evolve them in haphazard fashion without adequate attention to their
3 '4 initial design. We must aéquire the practise of conducting careful
. . . , \ ) " . -
feasib?lity studies before we elect to proéeed; we must organize ourse!

so0 as to carry out effective R&D projects before we install serviges and

begin to process clients. We must discontinue our practise of installing

]
a program first, and then mounting an evaluation effort to see whether

’

what has been built proves to have any ﬁerit. Finaliy, efficient
devefdpment of innovative programs is more likely to occur when ;esources
are marshalled and directed toward tchange within a well-organized and
' concentrated -effort. One buys more development for a dollar when development
s K is appropriately concentrated, than one can get when deve;opment efforti
i are ehgaged on a piece-meal basis and extended over a vety iéng period
of time.

Thus, continued pursuit of contemporary procedures of program éval—
uation Qill not only prove to be excessively costly in the long-run, but are
also unlikely to produce operational services‘and systems with the
efficiéency and economy wﬁich are sought. A shift of the field of human

- sgervices program development should be made toward an R&D strategy instead.

~
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THE PROCESS OF INNOVATION

_ )
2 Conceptlon 32— S
g ‘\\\\\

~————

e - Innovative generic design with prospects
>  of success sufficient to warrant invest-

: ‘ ;/////////”//f ment in feasibility study
) (] 4 ] S t ° ‘. )
[Feasibility Study] _ | . )

9-12 mos. -

A report justifying allocation of facilities,
equipment, personnel and funds to a multi-yr.

_ . ,/////// R&D project ' ‘
lReqqgrch & Development B S
Design é{/// ’ S
‘ Trial ops » :

i Test . ‘\\

Ll Redesign
12- 60 mos. \ \\\ . ,
- \\\ Evidence, that program is capable of producing
R N effects@n reliable fashion, within acceptable
_ ‘ cost-parametefs, in accordance with ethibh%
P . legal, etc. constraints

[Redesign for consumer use]
Redesign tor consumer use

.Program viergion capable of Being adapted,
3 installed, together with all the means re-

o k{////'quired for its effective utilization
[Distributiqpn & Dissemination]% ~ ‘

N s
Information display capable of providing
e potential users with necessary information
o ; to decidemqgether to adopt and install

[fnstaTtatlon] <
‘Productive program, capable of being oper—
‘T\\Mi;nated and monitored, and with appropriate

z-,fprocedures for its maintenance and periodic

10+ yrs

»
’

. L _ ~— ' Costs and effccts of program no longer com-

i 2> petitive with newer gencric designs - re-

e ,p]dc,mcn; warranted '

Retirement & =~ fﬁ A

Figure. The Ilnnovation process as it’iH chafacteristically pursued in the
majority of applied contexts. - The place of Research and Development

in the process 1s represented in the context of a program life-
cyclc, arrayed along a time-line.
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Trial ops
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Ll Redesign
12- 60 mos. \ \\\

.

[Redesign for consumer use]
Redesign for consumer use

[Distributign & Dissemlnatioq]

[fnstallaelon] <

10+ yrs

Retirement & 7~
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12
OF INNOVATION

Innovative generic design with prospects
of success sufficient to warrant invest-
ment in feasibility study

A report justifying allocation of facilities,
equipment, personnel and funds to a multi-yr.
R&D project

7

+

Ev1dence that program is capable of producing
effectsd&n reliable fashion, within acceptable
cost-parametefs, in accordance with ethibh%
legal, etc. constraints

Program viergion capable of Being adapted,
installed, together with all the means re-
quired for its effective utilization

L ]
Idformation display capable of providing
potential users with necessary information
to decideﬂﬂgéther to adopt and install
3 [ )

Productive program, capable of being oper—

~ated and monitored, and with appropriate
.fprocedures for its maintenance and periodic
E ‘aud Lting’

»
’

' Costs and effccts of program no longer com-

petitive with newer genoric designs - re-

.p]dc,ment warranted

Figure. The Innovation process as 1it)i{H characteristically pursued in the
majority of applied contexts. - The place of Research and Development
in the process 1s represented in the context of a program life-
cycle, arrayed along a time-line.
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