
c^ 

? - • • • . > ^ ' 

is 

Mi 

( s>LO\<^^^ 

HmNAGElVlEr^T OF FEDERAL 
FOR COH^r^ERCSALiZATiOr^ 

I&! 

m& 

<i^f^ 

om 

m m 

m 
vt-'f. 

Executive Summary 

a 

September 1978 

By: Norman B. McEachron 
' ^ Harold S. Javitz 

Donald S. Green 
John D. Logsdon 
Egils Miibsigs 

with the assistance of: 

Kathleen Chaikin 
Joseph Grippo 
Adele Hayutin 
Arlene Krasnow 
Susanna Royce 

P,'c/c P-Prepared for: j / / CJ.^ ffjZ l\ \J\^ 

Experimental Technology Incentives Program 
Department of Commerce 
V/ashington, D.C. ^ O / * ^ 9* > ^ •? 

^ j ^ ' O / .fi 
SRI Project 4480 Â  s S'^ 
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EXECUTIVE SUMMARY. 

MANAGEl'IENT OF FEDERAL R&D 
FOR NONFEDERAL APPLICATIONS 

.3 This document is the Executive Summary of an empirical investigation 

• of federal civilian RŜ D management practices conducted by SRI International 

,̂  for the Experimental Technology Incentives Program (ETIP) , National Bureau 

of Standards;" The summary and the final report are addressed'to federal 

I civilian policymakers and R&D managers responsible for planning, develop-

3 ing, and implementing R&D programs whose results are intended for commer-

I cial production and application in the nonfederal sector. 

-i 

• ETIP was initiated in 1972 to conduce a series of bacicground studies 
'i 

] and cxper im.en t s t o fi.nd ways by v/nich t h e f e d e r a l goveri iment cou ld e f f e c -
i 
j tively alter the rate and diffusion of civilian technological change. 
I Previously, relatively little effort had been made to understand how fed-
I 
1 erally funded civilian R&D can'most effeccively be conducted in order to 
i 
J improve the application of R&D results. Unlike defense and space R&D 
< 

X agencies, applied civilian R&D agencies do not control the production or 
-J 

I purchase of the product resulting from their R&D. Thus, the management 

i of federal R&D intended for commercialization must address issues of com-

= mercial acceptability as well as technical success. 

I ETIP engaged SRI International (then Stanford Research Institute) in 

J 1975 to address these manasement issues. Soecifica11v. tho nurooses of 

i the present study arc to: 

(I) Describe current policies .ind practices of fede.ral agencies 
\ regarding the management of federally funded R&D intended 

for nonfederal application. 

ETIP is now part'of the Center for Field Mctiioda of the National Bureau 
of St.-uiJ.-i.rds. 
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(2) Develop a set of empirically grounded recommendations for 
policies and practices that would improve the commerciali
zation of federally funded R&D results. 

Thus, the study is not intended to address the appropriate scope, priori

ties, or level of federal R&D. Rather, the guidelines developed here are 

intended to assist R&D managers--once these decisions have been made--to 

achieve the transfer of federal R&D to the marketplace, which is a neces

sary step to achieving social benefits. The recommendations have been de

veloped by analyzing the relationships between the .management actions and 

characteristics of a set of R&D projects and the degree of commercial ap

plication of their results. 

Our findings indicate that the most important recommendations for im

proving the management of federal R&D fall into two major areas: (1) Mar

ket Planning and Analysis, and (2) Market Intelligence and Comm-unications 

Techniques. The first emphasizes the importance of orienting fc-daral R&D 

agencies to the marketplace and of designing projecr.s to ,-neet producer and 

user requirement.3 rather than promoting a technology per so. The .seccnd 

stresses the importance of communications and cooperation among the vari

ous parties--federal R&D funding agency, R&D performer, potenti.^1 produc

ers, potential users, and other governmental and nongcvernment.Ti bodies--

whose actions affect the transition-of R&D tc the marketplace. Soth sets 

of activities embody a philosophy of market responsiveness that-current 

federal practices make difficult to realize. 

Methodology 

The sample of projects examined consists of 46.projects in various 

programs of 11 federal agencies. These projects were randomly selected 

from two groups, one group consisting of project:^ thac had been commer

cialized and one of projects that had not; all projects in botl. groups 

were technical successes. Based on a coiiceptual model of tlio deli.verv 

system for federally sponsored civilian technology, a set of facrors is 

hypothesized co affect commercial application of federal R6;D. lliese fac

tors are organized into five functional areas of responsibility iior R&D 

management, and are listed below in the appro.xtma te temporal order in 

wiiLch thev are untler Cakeu: 
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=J " • Project Planning and Project Initiation, such as establish-
.| ment of commercialization objectives,- importance of external 
^ influences, characteristics of products and markets, and 
i levels of technical advancement and overall commercial risk 
•1 for the R&D. 

1 
I • Project Selection, such as market studies, feasibility anal-
1 yses, and project selection methods. 
.| • Project Deployment Planning, such as the sufficiency of in-
1 formation for commercialization decision, developraent of a 
I deployment strategy, analysis of barriers, and involvement 
i of manufacturers and users. 
1 
I • Project Implementation and Administration, such as choice of 
I the R&D performer, contracting procedures, time and financial 
\ resource sufficiency, and stability of agency goals and per-
I Sonne 1. 
\ 
j o Project Review and Evaluation, such as project and contract 
I monitoring, evaluation during and after project completion, 
• 'and project termination. Da"ta Xv'ere obtained cn each factor included in these five areas and 

on the extant of commercialization of project results. Commerciaiizacion • 

v.'as measured by the ej'tenc to which tlie RSD results have been marketed in 

products (from "m.arketing never planned" through "mar'Keting has been 

I started and has proved to be profitable") and by whether R&D expenditures 

; have been continued in the private sector. Data we're collected by inter-

'• views with the agency program director, the agency project manager, the 
j 

\ project manager of the R&D performing organization, and other knowledge-

i able individuals in nonagency organizations such as potential manufacturers. 

j 
i These data were then analvzed statistically for correlations of man-

j agement actions taken and exogenous factors influencing the projects v.'ith 

I the commercial outcomes of the projects. Several project characteristics 
j 

j and early R&D management decisions listed later in this summary were also 

I investigated for their effect on making the associations .-.tronger or weaker. 

.] Details of the correlational analyses are presented in Chapter III of else 

i final report. Guidelines for improving tiie commercialization of federal 
•I 

c i v i l i a n R&D management v.'ere then deve lopc t ! fror.; tb.e c o r r e l a t i o n a l f i n d -

\ i n g s c o n c e r n i n g t h e f a c t o r s in t h e f i v e f u n c t i o n a l a r e a s above tb.at .-ictu-

' a l l y p r e d i c t e d commmercia l i z . - i t i ou i n ou r sample o! p r o j e c f o . Tlie.se g u i d e -

'• l i n e s a r e a p p l i c a b l e to .-igency program- and pro j e c t - l e v c I m;!n.-!gi':'.\ont. The 
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3 
i analysis indicates that the factors hypothesized as determining the com-

\ mercial outcome of projects actually accounted for over 807o of the total 
I 
a variation in these outcomes. This represents a high level of explanation 

I 
5 compared with studies having a similar structure in other fields of social 
i science. 
j 
I The interpretation of correlations as guidelines for action requires 

i a causal interpretation of our findings. This causal rationale in our 

I study is provided by the conceptual model--whereby management actions are' 

3 . assumed to affect commercial outcomes--that was used to formulate our hy-

I potheses. This basis for our research questions, and the relatively strong 
I explanatory power of the factors thus identified, lead us to believe that 
I 

I following the management guidelines is likely to imorove the commercial 

I success of federal civilian R&D projects. Nonetheless, a number of limi-

5 tations to the methodology of this study should be recognized in assessing 

; - and applying our results. First, the project selection process v;as de-

; signed to obtain a set of projects that were approximately balanced be-

:• tween marketing successes and failures, both overall and within a number 
I 
S of federal agencies, rather than being necessarily representative of the 
! universe of federal R&D projects intended for comm.ercialization. Second, 
I 
] the retrospective interview raethodology meant that faulty respondent re-

1 call generated "noise" in our data, which reduced the number of signifi-

i cant factors (respondent perceptions) affecting project outcomes that we 

I could detect. Furthermore, though the model of the R&D process from which 
I 

5 we generated our research questions made causality intuitively plausible, 

i . it is not possible to rule out other factors as creating the associations 

a we observed between management actions and project outcomes. For example, 

\ what results when an agency is held to a guideline by Executive or Con-
i 

I gressional oversight might be v*ery different from ^̂ ;hat occurs when the 

i agency personnel are taking actions of their own choosing. (The nature 

•; of the-studies needed to overcome these problems is discussed in the con-
3 

'; e l u d i n g p a r a g r a p i i s of t h i s summary.) 
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Guidelines Summary 

Thirty-six explicit operational guidelines for federal agency R&D 

management are provided for the five identified R&D management functions 

described above: 

• Program Planning and Project Initiation 

• Project Selection 

• Project Development Planning 

• Project Implementation and Administration 

• Project Reviev; and Evaluation. 

To better enable the R&D manager and policymaker to see, the. coherence 

among such a large number of guidelines, they have been organized into 

three rhematic groupings: 

0 Market Planning and Analysis--understanding and analysis of 
the market during the planning phases of R&D. 

• Harket Intelligence and Communication Techniques--effective 
communication am.ong and information gathering from partici
pants in the R&D delivery system. 

• Selection and Man.-igement of R&D Performars--ey.ecution of R&D 
projects, particularly the choice of and relationships V7ith 
the R&D performer. 

The guidelines in these three groups are listed in Tables S-1, S-2, and 

S-3, follovjcd by a sum.mary table in m.atrix form. (Some R&D managemei-it 

functions do not have a guideline in a given them.-3Cic group, e.g., there 

is no Project Implementation and Administration guideline under Market 

Planning and Analysis.) The summary table. Table S-4, indicates that 

Market Planning and Analysis has the greatest array of activities recom

mended to be undertaken in Program Planning and Project Initiation. Mar

ket Intelligence and Communications Techniques and Market Planning and 

Analysis have nearly an equal number of guidelines in Project Selection 

and Project Deployment Planning. In terms of predictive importance for 

commercialization, on the other hand, our statistical findings indic.-;ite 

that the market-oriented guidelines in t'ne first three functional areas 

of R&D management, especially the guidelines for Pro.gram Planning and 

Project Initiation, account for most of the explanacory power of all 36 

explicit guidelines. (Chapter III of the final report concains a more 

coraplete discussion.) Therefore, plannint', and oarlv iiroie.ct 'loci;;!ot\s 
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Table S-I 

% COMMERCIALIZATION GUIDELINES FOR ̂ L\RKET PLANNING AND ANALYSIS 

i Program Planning and Project Initiation 

'I e Assess organizational structure and adequacy of resources devoted 
> to planning functions! 

S o Make commercialization an explicit agency program objective. 

I ' o Seek projects in response to perceived market opportunities. 

k o Seek projects serving stable, regulated markets that have 'nigh 
I buyer awareness of the product. 
5 

1 o Select projects witii the- follov7ing prod-uct characteristics: low 
I commercial, social, and environmental uncertainty; low c:ost and 
i high performance; large state-of-the-art advance; and meeting or 
? exceeding regulatory requirements. 
J — 
5 o Avoid interference of federal policies (e.g., Congressional, 
? patent) with commercialization prospects. 

i Project Selection 
i 
I ® Conduct agency market demand studies before contract awards. 

i o Obtain com;3arativo feasibility .studies. 
j 

S © Fund basic research and commercial-scale demonstration, especially 
,̂" under certain conditions (see final report). 
4 
•5 

i Project Deployment Planning 

H . » Produce sufficient information for privace commercialization 
h decisions. 

'i o Develop a deployment strategy. *-
is 

'] e /Viialyze b a r r i e r ; ; to deployment, such as r e g u l a t i o n s , cosns , de-
-; - l i v e r y system, and f ede ra l i n c e n t i v e s . 
^ o Use s e l e c t e d federa l i n c e n t i v e s when j u s t i f i e d . 

i P ro jec t Review and Evalu.-.ition 

: 9 Reassess rommeri:ial p rospec t s during p ro jec t l i f e and termin.-.itc 
,- if a p p r o p r i a t e . 



Table S-2 

COMMERCIALIZATION GUIDELINES FOR bL'd̂ KET INTELLIGENCE 
AND COM?-[UNICATION TECHN'IOUES 

Program Planning and Project Initiation 

a Involve manufacturers, oth.et agencies, and buyers throug'nout 
R&D process. 

e Find a powerful product champion before starti.ng a project. 

8 Seek support from the As.sistant Secretary for Administration or 
equivalent in the age.:icy. 

Project Selection 

s Involve industry groups in project selection. 

9 Use R5<D performers and manufacturers for feasibility studies. 

o Use quantitative techniques in project selection. 

Project Deployment Plannir=g 

a Use R&D pcrformer.g .'ind manufacturers in deplnynent planning. 

9 Obtain participation in deploNinent planning and er^ecution through 
agency consultation with trade associations, producers, and users; 
industry advisory comi-nittees; and producer workshops. 

e Assure effective relations among the agency, users, and manu
facturers, and between R&D- performers and buyers during deplo\Tiient. 

Project Implementation and Administration 

9 Seek advice from R&D performers and m.-inufacturers on time and fund-.-: 
necessary to complete the project. 

• Maintain effective working relationsliips with RiD performers 
(and with other .igi-inc ies if reiev.-inti. 



Tabic S-3 

COMMERCIiVLIZATION GUIDELINES FOR SELECTION AND MXNAGEMENT 
OF R&D PERFORMERS 

I Program Planning and Project Initiation 

I . e Use flexible and adaptive procurement/contracting procedures, 
; except on long-duration projects (5 years or longer). 
4 
a 
5 < 
I Project Implementation and Administration 
3 

i o Prefer federal in-house labs or federal contract research centers 
3 _as R&D performers (while obtaining market and production infor-
;' mation frora industry sources) . 

1 e In selecting manufacturers as R&D p'erformers, choose those with 
; demonstrated effective internal working relationships. 
i 

\ a When cost sharing is required as par.t of tlie funding of a project, 
s grant the performer technical latitude. Wlien cost sharing is not 
2 required, take a' more active role in uop.loyTnent and in concract 
1 monitoring.-

? e In selecting R&D performers, prefer organizations that are small, 
•• that have project leaders with project-related expertise, and 
I who.se motivation is not priinarilv technical. 

c e Keep nonsponsor agencies out of .technical roles in project 
£ manauement. 

• • Provide sufficient time and resources to complete projects. 

c Minimize changes in agency goals and in project personnel. 

Project Review and Evaluation 

• Monitor projects closely during implementation, 

a Evaluate re.sults on project completion. 

• Carefullv review projects receiving OMB attention. 

http://who.se
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i 
in relation to the intended market strongly affect the eventual commer

cial application of projects and consequently should receive particular 

attention. 

The study also included an investigation of seven conditions involv

ing project characteristics and early R&D management decisions that were 

selected by the Review Panel of this study as particularly important for 

policy decisions. The conditions investigated were: 

• Whether commercialization was an explicit program, objective 
(e.g., specified in v.Titing) . 

• The perceived level of uncertainty in the'overall co'inmercial 
risk of producing and marketing the resulting product. 

• The perceived degree of advancement in the state of the .̂ rt 
of the technology that v;as represented by the project. 

• Whether an i.n-house market .study was conducted prior to con-
txact av.̂ ard (in-house meaning by the.agency rather than an 
external contractor). 

• The duration of the project in years. 

o VJhether the RiD performer was a mar.ufacturer a s contrssced 
with a purely research-oriented organization such as a fed
eral contract research lab, a university, or a private re
search organization. 

• Whether cost 'sharing was required of the 'A&D performer. 

The findings indicated that agency R&D-managers should pay particular at

tention to certain guidelines, depending on the conditions that describe 

their projects (e.g., whether tlie R&D performer is a manufacturer, or 

whether cost sharing is required of the performer). Only one guide!ine--on 

flexibility of contracting procedures--was reversed by a change in condi

tion (namely, from short- to long-duration projects).. All other guidelines 

varied only in relative importance with condition. Once agency R6cD manag

ers characterize tlieir projects in terms of these seven condition.s, our 

findings (summari::ed in Annex Table I of tiie final report) will enable 

them to further concentrate their. attention on tlie most important manage

ment practices -for commercLalizafion of each project. 

Finally, wc wished to .-.issess how often federal R&D manageuient actions 

in our sample of project.'; were consistent with our guide-line.'J, as the best 

indication, available to us of the pu-ofi le of federal R-SD management 

iO 
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^ performance. To carry out this assessment, we analyzed the relative fre-

'j quency with whicli the management actions in our sample of-46 projects were 

I consistent with ("followed") our guidelines. The results are displayed in 

•| Table S-5, which divides the guidelines into three sets: those followed 

I in under 25% of the projects ("seldom followed"), in 257, to 75% of the 

I projects ("occasionally to frequently followed"), and in over 75% of the 

I projects ("usually followed"). -Because the sample is divided about equally 

.| between marketed and nonmarketed projects, guidelines classified as "seldom 

•I folloxv-ed" vjere observed in less than half of even the more successfullv 

'i commercialized projects. Average agency performance in the sample in terms 

i of these guidelines could have been significantly improved, even in the 

i more successful projects. On the other hand, guidelines classified as 
•j 

3 "usually followed" v.'ere observed in more tb.an half of even the less suc-

'.; cessfully commercialized projects. Agency performance in the sample Ln 

I - terms of these guidelines was relatively good, but in those instances 

'i where they were not followed, a strongly negative impact on commerciali-

.: zation resulted. Emphasis could thu.s have been placed on identifyin-g 

; those instances and correcting them. 

Seven guidelines were found to be "seldom followed" in our sample; 

I four of these seven are in Market Planning and Analysis, constituting a 

i significant fraction (2771) of tlie total of 15 guidelines in this group. 

') The management activities highlighted by this group of guidelines appear 

I to warrant substantially greater attention by federal agencies. Nineteen 

J guidelines, more than half the total number of 36, were found to be "oc-

-5 casionally to frequently followed";'this includes nearly three-quarters 

= of the guidelines in Market Intelligence and Communication Techniques, 

.1 which are often quite important to commercialization. Evidently, there 

is considerable room for Improvement in management performance on tiiese 

activities in our sample. Finally, 10 guidelines were found to be "usu-

': ally followed"; these fall principally into Selection and Management of 

, R&D Perform.crs (5 guidelines) and Market Planning and Analysis (4 guide-

r lines). Not follawii;g the guLdclLnes In the former group--concerning 

performer selection, ccntr.-:;c tiug, monitoring, and eva lunt Lon--'a!ui espe-

ci;illy one guideline in ulie latter group--concerning L'U f f iciency of 
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Ci i :<a : t : r ••:.:i: o i 

M-inaijemcnt F u n c t i o n 

n.Hrket P l Jn t i lng and A n a l y s t s 

Prwi;tam P l a n n i n g and 
P r o j e c t I n i r l . i t l - m 

Pro Jt;ci Sel e c t loo 

P r o j e c t Oeployn-enL 
I'l.ir.nt.l^ 

Proj,-t-t K<re:i.'W a:td 
Kvaluflt :tiu 

.Ci.-!,ir-::i;c:u t(,n ' l echnique: : 

Pi.;v,rj^; i ' l . ioniny and 
P r c i e c t l a i t t a t i...ii 

P roJL t : ^ e l v e t l o a 

i ' lo jecc Ui.-]' lyyr..cnL 

Pr - j j ec t lmplf:r:.ent3 t i c n and 
n . ' ix in i s t . r ac ion 

• hiii P.-rf vnncr-. 

Pro'^rao PL.Tinlof; iind 
Pi(.-; .ci Ir.i t i ^ t i -n 

Piuji 'Ct I-T.plt.tnei.tation and 
/•dr.i-.i 1 i : a i icn 

Lv,,!uuli(*:i 

Seldom Follo-jod 
(Fewer than 25X of project . - : ) 

• Seek p r o j e c t s In response to p e r c e i v e d i.virkct 
o p p o r t u n i t i e s . 

• S e l e c t p r o j e c t s with low I n i t i a l u a c e r c p l n t y in 
co rmerc i a l r i s k for the r e s u l t i n g pcudi ic t . 

• Analyze b a r r i e r s to dcplo j incnt , such a s r e g u l a - ' 
t i o n s , c o a t s , d e l i v e r y system, and f e d e r a l 
i n c e n t i v e s . 

• Hjic s e l e c t e d fede ra l Incentive.-i when j u a L i f l v d . 

• S,-i;k suppor t from the Aus l s tnn i . Si iciMtaiy l*..<r 
A d m i n i s t r a t i o n or e q u i v a l e n t in iho agency. 

• Obta in p a r t i c i p a t i o n in deployment p l a n n i n g and 
e x e c u t i o n thraufih ai;ency consu l t a t ten wi th tr.-»d..* 
•Tssoc ia t ions , p roducoru . and u s e r s ; i n d u s t r y 
a d v i s o r y cononit t e c s ; at.d prod-.icer v',.rk.';liops. 

• Ir. s e l e c t i n g p r i n c i p a l R&D p e t fomiiir:;. c o n s i d e r 
, ; ivlng p r e f e r e n c e to f ede ra l in-hou;;e labr. or 
f.^deral c o n t r a c l re.se;ircli c e n t e i : : a s Ĥ'.VJ p.-TL-ru-
irra (u l i i Je u b t a i n i :ifi n-arket .-ind pi ' .di- .d icn i n l i - r -
r . a i o n fr.-̂ ra Indu-liry .:*>uic«:if). 

Occns iona l 1 y '..o Ki'e'.piently FolloWfc;d 
a ^ X l o 75X D£ project . ' ! ) 

• Seek p r o j e c t s serv ing; ttuirkets t h a t a r e s t a b l e , 
r e g u l t i t e d . and hav<; liigh buyer awareness of t he 
p r o d o c c . 

• S e l e c t project!-, w i t h t he fotiowiii i j p roduc t 
charac tCL- . i sc tcs : \o \ : i n i t i a l u n e c r c a t n t y tn 
s o c i a l o.id en.vivontr.ontul e f t e c t i ; lower c o s t and 
h i i jhcr pt:i-{itniini\ci.'. Chan compet ing p r o d u c t s ; rneet-
ir.;j or excee. l inj ; rep.iilatc»ry r e q u i r e m e n t s . 

• ConJiici ;iyL:ncy marke t demand s t u d i e s before. 
Ir.Kuiiij' lli'I'i o r loukini; ctnur.'JCt Ui.-ardn. 

• Oht::iiT Ci,wii;;arnti vo f e a s i b i l i t y l i i .udies. 
• Fund baa lc re'.;(*jrch and cnimrerc ia l -BCale dewon-

s t r a i . i o n , e t p n c i a t l y under ci:T.t?in c o n d i t i o n s . 

• Develop a deployment .straciv^y. 

• Rc.isse.'i.': (.-o.-itrje r e J a 1 proiipectiJ J u r i u y p r o j e c t l i f e 
and Ler.-i.inaie i f i ippr i ' -pr ia te . 

• I n v o l v e .; .'imi!nc:vtirj.-i''i, o t h e r a j j ene ies . and buyers 
throii;div)ui Rf.1) p roces i i . 

• Find a jir.u\:r i;il prod'.ict ciiamptou before s t a r t i n g 
:i p r a j u j i . 

• Inv.tlv..: i : idu: ; i ry ^ruiips in proj»!Ct s e l e c t i o n . 
. U:;.:: Hf.V> per inrmtTd .:ind n.tniifac H i r e r s l o r f c a s t -

bi l icy i.tiidiLT.. 
• Use '};i;i(n:I : a t ive techniquei i in p ro j i i c t s e l e c t i o n . 

m use KMI p.tr earner : ! :iiid inamiKieture r s tn dep loy -
nierit pl.-fti»;ot; and aasii^ti r c s p o n a i b i l i i - y lo f 
dep\-i;.'iii.-.-iit LO the ILM) p e r f o r m e r s . 

. Asnur. ' f f i ve t ivtr woikin, ; r e l a t i o n s h i p s among tlie 
n^ji-ncy, ii.vjj:~t. .ujd (lianufactiirer;: . and bet^jeen W.D 
pcrfvirr..i.-rs and p j f e o t L a l htiyrrt; i l o r inc dcp lo ix i en t . 

• SeiTV. . tdvice trora t'-Sh per Conners and manufar Curers 
on tiii.'.^ -nyd fond:! nes:e: .s i ry to eciir.p (etc* tlie p r o j 
e c t , ;in i v.ive ::>ich udv ice c o n s i d e r a b l e \;ci^',hc. 

. 

• In s e l c - e i i n - U^U p e i f n i u i e r s . p r e t e r o rgan i ^ a t i n m ; 
titac -trc- ; iniail , ih.iL have pr;>'ject l e a d e r s wi th 
p r o j ^ e i - r . ' l n i .•,) e s p o r t i s o . and uhase woi i v n t i o n 
i:; u.ji [.: i'r^'.i i 1 y t c e h o J c a t . 

. I'r-.'vidv :-.el I icli:nL t ime and r c v i i r c e s to c y n p U c e 

• Mini f ' i . . : i.ii.ti>t',iiS in 3v.i;ncy r / ia ln .md in p r o j e c t 
p.: r:.oiin..-1 . 

. Car.MTiIly rev iew pi-v.)ect.-i r e e - J v i n j ; OHH a t . t c o -
t l c n . 

U s u a l l y Followed 
(more than 75% of p r o j e c t s ) 

• S e l e c t p r o j e c t s w i t h l a r g e s t a t e - o f - t h e - a r t 
advoncenients in t he r e s u l t i n g p roduc t -

• H.ikc CQcnnercia l i z i i t I o n an e x p l i c i t Agency RM> 
program o b j e c t i v e . * 

• Avoid i n t e r f e r e n c e o r seek suppor t of f ede ra l 
p o l i c i e s ( e . g . , c o n g r e s s i o n a l , p a t e n t ) for com-
m o r c f a l t z a t l c n . 

. 

• Produce s u f f i c i e n t i n f o r m a t i o n for p r i v a t e com
m e r c i a l i z a t i o n d e c i s i o n s . * 

• M a i n t a i n e f f e c t i v e working r e l a t i o n s h i p s w i t h RiD 
p e r f o r m e r s (and w i t h o t h e r aj^enclcs i f r e l e v a n t ) . 

• M ^ i n t J i n procurement and c o n t r a c t i n g p r o c e d u r e s 
thai, perini ' . ILSD per fo rmers to respond to chang ing 
t e c h n i c a l ;ind Turket ir.iorr.ia t i e n w h i l e keep ing 
th.e proj - jc t on c o u r s e . 

• Keep nonsponsor a g e n c i e s out ot t e c h n i c a l r o l e s 
in p r o j e c t inanagenent. 

• In S e l e c t i n g i r a n u f a c t u r e r s as R!.u perforr r .ers . 
choose ih;.:Je wi th d i inons t r .ued e f f e c t i v e i n t e r n a l 
working, r e l a t i o n s h i p s . 

. Moni to r p r o j e c t s c l o s e l y . 
• K v a l u a t e r e s u l t s cn p r o j e c t comple t ion . 

:.: 1^ I'..-''-e.i in -i ur •> t,f tli.- iti p r o j e c t s . 
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^ information for a commercialization de'cision--appeared to exert a parEic-
% • " " " 

I 'ularly strong negative influence on commerciaLization. Overall, this as-
I sessment indicates that, in our sample of projects, civillan agencies 

i 

i "with R&D programs destined' for the, commercial sector have no,t been fol-

\ lowing R&D management practices that, if followed, would lead to gre.ater 

I coEiimercializati-on results,. 

•3 

Conelusions 'and Recommendation.^, for R&D Managers 

I t i s c l e a r from t h i s examination of pas t p r o i e c t s . that t h e r e a re a 

number of R&D management p r a c t i c e s t h a t f ede ra l ' c i v i l i a r i dg-enCies with 

R&D programs in tended for nonfedera l a p p l i c a t i o n should follow to achieve 

grea'te'r Comitfercia I i s e tion, o.f. th-a'ir r e s u l ts-j and t h a t in ma.ny project-'i;! 

.these p r a c t i c e s ha'^.e not been followed. Projectin-g- from our r-es.ulc-s, 

tbe.re appear-Si t o be ample rea.sen, for R&D . d i r e c t o r s , ma,nagers, -and agency 

heads" to u.s.e these guidelii.-ie:s i-n under.taking .an" :i n i t i a l a.udit .off 'i:l&D nan-

ag'etrie'hi: pra'ctice.'s to determine' how many the agea-c.y or program; fo l lows , 

and ;how fre,.qu.ently.. The evidence o:f c'hi.=•; s-tudy ,indisate-s tr.a t th-ose „prac-

t l ces ; noC in cc3n.fo..rmrt7 wl'th t h e guideli-nes pre.-s'e.nted. h&re ca-n be .chaivged 

to improve the prospects.. fo,-r p r i v a t e - s e c t o r .as;,s.um,pt.ron, of furtlief- develop-

m'ent and u l t i m a t e . app l i ca t ion -of the' R&D output.3 of •th;at age.n'cy. Ongoing 

asses.sment 'and feedback of mana'gement and outcome information to pc.licy-

makers should then be used to p'r'bv.i'de t'he. d'ec i s i o n - r e levari t da-ta ba;,s,e fo,r 

cont inued improvement ;o.f f ede ra l E.&D programs. 

The importance o!f g u i d e l i n e ^ concerning Program Planning and Pro jec t 

i n i t i a t i o n should be of p a r t i c u l a r concern for agencies- where R&D and. com

merc ia l i za t ion - func t ions a re separa ted . The r e s u l t s -o/f t h i s study i n d i c a t e 

tha t i t i s r a r e l y po^ssible for R&D programs and p r o j e c t s t h a t a re poor ly 

planned and launched toward eommerciai .Tpplication to be salvaged l a t e r . 

Corisequently, t he commercia l l z a t ion •Eonsiderat ioas p.resented In these. 

.guideline:s must be in t roduced when fir .st des igning an R&D program, not 

a f t e r i t s t e chn i ca l r e s u l t s are a v a i l a b l e for applica.tio.n. V.-hen teciino-

10gica 1 re sea rcli an,d commerc ta 1 a ppi 1 ea.ti'on respoh.s 1 b i 1 i c i e s a,re se\}3 r-a t-.̂ d 

Lh a government a.gency, t!ie o r g a n i z a t i o n a l s t rucxure and re.bource.a diiwoted 

to R&'D p.,1 aiming fLtnction^.s- mus.t be. designed, t.o aciiie.vs the in-cci^-racion. 

i J 
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called for in. our .guidelines and to continually monitor the effectiveness 

of that iategration. This becomes a principal managernent responsibility 

of the top administrative personrieL of the agency-

Recommendati.ons- for :Future Res'earcH 

it is clear from the earlier, discussion of the limitations of this 

study that further research is needed to firmly vali'date the guidelines 

developed in this study. The problem of re'spondent 'recall and the objec

tive determination of events 'can only be dealt with by real-time longitu

dinal a nal y s is o f o n go ing R£;D projects. Mor e i mpo r c a n tl y . f p r p p li cy, how -

ever, the establishment of causality and the understanding- of behavioral 

.and ln:S:t.itu,t.Lonal p-roblems of imp-leme-.n..ta.ti"on ca'n- -.o.nLv b,e add'ressa.d by un

der t aki ng- ex p e.r im.e n t s'l trials., i n f-e d e r a 1- R&D a.ge'nc'ie s of t he R&.D m a n ag e -

ment policy ch-â ngS'S. recommended in this study., Natur.slisti.c qb-aerva-clorL'--̂  

v/nether retro spec tlv'e Like the present study or in real t.ime--is. npt ade-

.quate to provld'e the sign'ificar-i.'t fdr'ther u-nderstanuing like'ly to result 

from' a. pro.g'ram of real-time explicit .policy" .expelim.ent-,-rition in agencv .-set;-

tings, w 1 th carefu 1 ass,essmeat and -feedback t o R&D, po iicytiiakers. 


