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puxposé was "To better understand how federal funding of civilian :

research and development has functloned as an agent of technologlcal
change .in the private sector.

The fundamental conclusion reached in the study was ' "Federally funded
civilian research and development is not sufficient to bring about :
technologlcal change ‘in ‘the’ prlvate sector to -any: significant extent."’

‘bringing technologlcal innovation into the marketplace. - The study
finds that this fact is often overlooked by federal pollcy makers in
both the Executlve and Legislative Branches. It is cited as one of
the reasons why many United States companies with proven -records of
developing and marketing new products often shun. federal RSD funds,
and. why s0 many federal RED projects are shelved. = - BRI
The authors suggest that the results of the study 1nd1cate that federal
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ULS. Department of Commerce

B _,ArthurD_ thtlelnc 1735 EYE STREET N W ;'WASH,NGTOE;__D C 20006 (202)2234400

- Ppr, Jordan'Leois.;:'r
- Directox - : T
'.'Experlmental Technology Incentlves Program ' ’

" 'National Bureau of - Standards . ..
' "Washington, D. C._;L 20234
:1‘Dear Dr. Lewis. £

_'We are pleased to submlt Volume l '"Summary on our study of

. "Federal. Fundlng of ‘Civilian Research and. Development." Volume 2._M:
I “Case Studles is bound and submltted separately.w

"The results of our work suggest that federal fundlng of c1vilian
‘R&D should be formulated in the larger context of the complex S
process of technologlcal innovation. This means that complementary
~.public pollcy measutes need to be developed and' implemented’ S0 ag—-...
 to create a climate that stlmulates greater rlsk—taklng by the r";“ R
© private sector in pursuit of technological innovation.  Implied in =~ °

. this suggestion is an 1mportant but relatively unknown ingredient,

' namely that of knowing which federal policies and procedures are_-
L;and wh1ch are not. con31stent w1th ach1ev1ng this goal

= We belleve that the Experlmental Technology Incentlves Program is
""supportlng imaginative studies and experiments to illuminate these
issues. We are partlcularly -pleased to have had this opportunity uf LT T
. of undertak1ng for you this first-study concerned with the effective- | .
. nass of federal R&D funding. We are glad to know that further work R
. will be qupported by your folCE in this area, and we w1sh vou every S

_ success. - - 2 : i

We want'to'take this oppottunity of expressing our deep appreciation ’
to you and your staff to our Advisory Committee for this study, to. o I
the three experts-you selected to provide 1ndependent critiques of I
~our draft report, and to the numerous individuals in government and R RN
) 1ndustry, all of whom gave generously of thelr tlme and experlence ;"3'

Sid




-'Pr. Jordan Lewis

Director - ' R
© Experimental Technology Incentives Program T
: U S. Department of Ccmmerce

-  tto atd us in this undertaking.: Their names, where we were.

. permitted to identify them, sppear st apprapriate places in f=7f S

-1~ both volumes of our report.
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| f EXEGUTIVE SUMMARY ;f" "

Federa!ly-Funa‘ed Czwl:an Reséarch and Development is Not Suffl— .' A
-cient to Bring About . Techm)logzcal Change in the Prn}a[e Sector
l‘O Any Slgmﬁcant thent L : : T

Th:s is the fundamental con&usron reached m thns study

Countless examples show that R&D cost is a small part of the total cost of bringing [*.
technological innovation into the marketplace. This fact is often overlooked by federal "~ -
o policy makers in both the executive and legislative branches. It is one of the reasons why R
"% many U.S. companies with proven records of developing and marketing new products often '
SRR "'shun federal R&D funds, and why S0 many federal R&D products are shelved

L The * mythology of federal R&D is denved largely from the success storres of the
- L ' ¢ Manhattan- and Apollo-type pro_lects What is too often overlooked is that in such instances _' -
L " the government was not only the funder of R&D but 1t was also the customer for the S
:._,'resultmg hardware and systems oo : : o

; Now the govemment’s role as consumer is. dummshmg for a growmg fractxon of the'-._, .
R&D it funds. R&D targeted to the civilian sector has increased from 23% to 35% m the last
. six years. The New consumers are mdustry, local government, and private citizens. In these .-
.. instances,’ the funder of R&D, the performer of R&D, the manufacturer using R&D- =
. generated knowledge, and the customers are separate and autonomous elements related"'--

' through the workmgs of the market

N Govemment mterventlon in the marketplace may be caIled for when deﬁclenc:es in 1ts' | o
workmgs are detrimental ‘to the economic or_social “well-being of the country Merely’jjr_"'-"*
L tundmg cwrhan R&D is msuffrcrent to correct those srtuatmns T SRR o

| " We found that siccessful cornmermahzatlon of federaily«funded R&D is nearly alwaysf" S
" accompamed by public Pohcy measures that cause or strmulate market demand. Technolo -l
- ical innovation is most often pulled inta f ou 'h appro nate mcen ves C ﬁ%
- -rather than pushed by federally-funded R&D. - e

L Tﬁereifore:"- e

" Policies for Federal Funding of Civilian R&D Should be Formu-" .~
~lared in the Larger Context of the Complex Process of Innovation. Sl

*In the context of this project, “Civilian R&D™ is defined as those technical activities which can functao'n '
" as stimulants for technological ‘change, to be brought about by prwate industry acting as the change agent,

and resulting in technologlcally innovative products and processes bemg mtroduced mto the cwlllan

marketplace ' 2 : S R .
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A PU RPOSE

Management of t‘ederalty iunded c.mhan R&D poses one ot the major ‘science and.
technology pollcy issues of thls decade. Attempts to examine these issues systematically -
~ have been carried out in the past, but those efforts ret,ewed relatwely httle attentaon * The '_ L
stakes are now’ much larger and the hour is late. o 7 R T

: /‘ ‘ The pnmary purpose of thls study was e . e e

To Berter Urzderstand How Federal Pundmg of szzlzan Research and
_ Deret‘opment has Functzuned as an Agent of Technologzcal Change in.
. the PrwareSector T e o

. This r_eport isa po!i'cy history, based oﬁ.t}te fotloWing' Six: tasks o i

Task I Determme where in the federal hlerarchy pohcxes for the fundmg of cmhan :
e R&D orlgmate . AR EE

'lfasrk"?,:' Charactenze the exphcxt and 1mp11c1t pohcses used to aliocate funds for:_.:".’- -
cmhan R&D S SRR L L

Task 3: " ' 'D_efine the explict_t 'of irﬁpli"cit object-ives of :federal'-eivitian R&D fuhdiﬁé‘.

Task 4 Identlfy altematwes to R&D fundmg whlch could have achleved the same:"'"'_ ., o
e ‘objectwes, and determme whether they were consudered by the fundmg; o
agency(les) : SR SEIRIN B

"~ Task 5: Assess the relatwe efﬁctency of federal R&D fundmg m accomphshmg stated*
' o objectwes R AT : e

Task_é_:_'ii_ASSes's 'the' ef__ﬁ:c'iency':__of '.fedefa,l:ool'icies toward th_e_"':stlpport:jot" | e'i.vi'iiah'-'f' _
T R g et B s g B e

*For instance: . @ “White House Civilian Technofogy Panel,” 1961-1963 ‘ R I -
T, @ Cnterna for Federal Support of. Research Devetopment U.S Chamber. of Commerce L e
o '-1965 . . : . _ BT ETCTR I
.0 Technotogncai Innovatlon Its Enwronment and Management US Departmem Qf L L
Commerce, 1967 R S R Lo L ST j.”":' Ly




Six federal R&D programs were chosen as case studies for our research and analysiss -~

_ Central Station Nuclear Power e
~.Coal Extraction and Conversion - =
““Motor Vehicle Safety. - -
_-_'Urban Mass Transportatlon o

. Edible Soy-Protein - SR

' "'BEO ogxcal Pestrcrdes

oL

_ © our fmdmgs and the ratlonale for them along w1th supportrng materlal 'are summa- 5
S rized in this Volume One. The detarled analyses of these six programs, are presented in -
SN :Volume Two “Case Studres”’ = : e .

. This study was carried out between }uly 1974 and December 1975 The prmerpal_j'_ TR
: Partrcipants are hsted in Appendrx A - : B ST ARty Tl

B FINDINGS

_ Federa] R&D poIrcnes have been mamly the result of decentrahzed decrsnon—makmg by'
:mission-oriented departments and agencies. True, these policies are often responses to
" national contingencies and political imperatives {e.g., the energy crrsrs, or Presxdentrai or -
Congressronal mandates), but they reflect internal interpretations of the agency’s mrssron'___ o
. and bear-the 1mprmt of the agency’s current mterests and’ budget considerations, responsive . -
“to overall Presidential (OMB) mission. dlrectwes and to hker Congressrona.l reactlon and SN
rvested 1nterest pressures ' - e ST

C ' In Central Statron NucIearPewer Urban MassTransportatlon and MotorVehlele Safety,f S
we found. exphcrt objectrves for federaiiy—funded R&D to- mclude the ardmg of commer—il_ el
' '. " c1ahzmg of technical knowledge. denved from R&D Public pohcy measures (in addmon to . _
"R&D funding) were either- leglslated or carried out’ through Executwe Order to stlmulate R
- commercialization, In ‘most instances, such Ineasures provxded ﬁnaneral mcentwes of vanous__ o
' - kinds, desrgned ‘to help® overcome speerf;c barriers to commercralrzatlon These 1ncluded,_ S
capital grants (e.g., in Urban Mass’ Transportatron) provnsron of federally-funded services . . .. . _
oo 7(e.g, uranium enrichment_for- nuclear -fuel), ‘or federally-mandated regulatxons {e g for ;
Lo ‘passenger protectron—seat beIts, etc —in motor vehlcles) ' T

In Coa] Extract:on and Convers:on Edrble Soy-Proteln and Bro:ogreal Pesticxdes
-commercialization ‘was not an exphcrr objectwe of federal R&D fundmo To be sure, federal
. policy-makers hoped that the marketplace would “pull” the technlcal knowledge mto_ _
"commercral practice, but no consideration was given to government action in addition to
fundmg of R&D to bring this about. Moreover, there was minimal interaction between the -
"R&D funding agency and potential industry users of the technical k'nowledge to be derived
. from the R&D, particularly regarding directions, priorities time-scales, and intensity' of
R&D funding, as well as any addrtronal pubhc pohcy measures needed to stlmulate com- |
'mercmhzatlon of the R&D results : :
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In d]l six rcsearch areas we found that the process of mnovatlon * mvolvmg the prlvate_ o : l:- '7 '
sector as the agent for change was poorly understood by the federal R&D fundmg agency o -

. - The mnomtwe process is often not a hnear pomt to—pomt process, in whzch each step is: :

- part of a systematic progression. Innovation is more adventurous, more spontaneous, and niore =
opportunistic. The triggers are many. Government incentives can be: triggers, provided that .
they are formulated with full knowlédge of the private sector environment; where mnova— .
tion responds to a variety of independent stimuli. Most often, however, gOVBmment S
: incentives (mcludmg R&D funding) are not primary triggers; they are addmve prov1dmg the'F ST
e "fmal margm of excrtatron to complete a process already begun R SRR

Broadly Speaking, technological in'novati'on requires the connergence' of six elements:.
( 1) knowledge gererated through R&D, (2) user need, (3) an advocate or champion, (4) :
availability of resources, (5) favorable risk factors, and (6) favorable timing. Government PR
" incentives .can sometimes supply or compensate for missing elements. Where the need is high = "7 07
in nationa! priorities, the incentive may be multipurpose, providing several elements, such ag
~ the resources needed as weIl as favorable nsk factors - ca T

lt'is' true that technological rnnovation cz’m be goel-orie'nted and can be managed. This ~ BT
has. been demonstrated amply by both the private and public sectors, and sometimes by 2 Sl s
combination or consortium of the two sectors. In the public sector, managed mnovatron_ S
typically invelves large front-end - risk, a dedlcated primary customer (the government -
itself — as in Defense and Space Exploratlon} ample resources, and stipulated lead time. In =+~ S
~ the . private’ sector innovation .is managed in ‘response to competltlve dnves based on - S o
“expectations of significant rewards from the marketplace. ~Successful major infovation -~ e
generated by the private sector alone is relatively Tare. More common IS evolutlon basedon N e
.mcremental changes 1nvolvmg more modest mvestments and rrsks i p T e

Coiiventional wisdom-holds'that 3,tech.no'lo'gica1 inn’ovation is a response to recognized
demand or need. However, “demand-pull” need not be the sole stimulant to innovation'.-'_'_'
“Technology-push,” though sometimes derided as “solutions looking for problems,” maybe = *
fully as influential. There is 2 good deal of evidence that corporations with a successful track -~~~
record of innovation have developed organizational and operational practices that encourage .~~~
- “creative tension” between the push and the pull modes. This suggests that policies for™ ~~ = * .

federal funding of civilian R&D should be part of a Straregy of investment pointed towards 777
the identification and pursuit of opportumt:es for innovation. Technologxcal change should iy
be concemef‘ not only wrth the chanoe per se, but '1Iso wnh rhe quczhty of' the change ' i

Technologtcal innovation is the process bv whach an ldea or mvennon is transformed to play a mgmﬁcant . o oL
o rolemtheecommv B e Rt ER T AT R B

i ArthurDthtle,lnC




L Apart from the (debatable) mducements to strengthemng the natrona] technology base L o
'provrded by the IR&D allowances in government cantracting policies, little conicern has * " o
- been shown for explmtmg federally-funded R&D to enhance civilian technological innova-
 tion. Federal R&D is dominated targely, though not entirely, by the requirements process, _
which has its roots in the statutory missions of the funding agenmes An agency typically e
~ conducts or contracts for R&D to get solutions for which the agency is the single customer -
“or “lead” agency. There is rarely any federal strategy aimed at propagation and application
of research and development results in the industrial society. Indeed, there is some evidence
- that the rules of practice for mdustnal participation in mlss:on-agency R&D create built-in" L )
“barriers to commercrahzatron of ﬂllS technology, such as the non—exclusmty pohcy on
‘patents R Lo ' : : y

Thus federal R&D fundmg obvrous!y carries no fall—safe assurancethat the busmess agent R
will pursue the innovation. In most cases, it'is but one factor in the complex calculus of
- business behavior in rlsk~tai<mg for innovation. The effect of federal R&D funding, per se, -
~ turns out positive to the extent that it escalates the firm’s priority of R&D (as in Nucleéar
" Power, for instance), or to the degree that it overcomies the problems of adverse risk and
_opportunity cost (as intended in Urban Mass Transportation. R&D), or to the extent thatit =~
.. pre-organizes market intcrest and demand (s, for mstance through regulat;on in Motor‘ F
L Veh1c1e Safety) : o : - e

!

On the other hand federal R&D fundmg, per se 1s meffectwe 1f 1ts behavmr is erratlc' _lj o
“and unreliable (as in Coal Research, for instance); if it carries the R&D too short of the ™ -~ " .

: : :“'"transfer pomt relying on momentum or poorly understood market forces- to do the rest (as -
. in Biological Pesticides and Edlble Soy-Protem) and if 1t “takes. mst1tut10na1 factors for T

: granted and mrsjudges them (as m all of our case studles to a greater or lesser extent)

ADL’s recent work on' “Barrlers to Technologlcal Innovatron”* provrded mdrcatwe“'
"mformatron to the effect that where mnovatlon goes slowly, it is largely because of market =

B A-uncertamtres risk consrdera‘uons, and anomalies in. the decrsron—makmg behavror of the =

g words — 1f more attentmn were glven to the ‘pull” rather tha*r the push” mode o

firm. To a degree, sentiment errerged from the business community as suggesting that the' " .
" rate of mnovatlon might be higher if government removed some of the constraints and
' uncertamtxes itimposeson 1nn0vat:on than if it prov:ded more R&D support — or, m other_ i

~ *"Barriers to. Ennovatron in tndustry Opportumtles for Publlc Poltpy Changes, Arthur D Littie [nc. i
_' Report to the National Science Foundatlon September 1973, NTIS Reference Numbers PB229898/
P8229899 . . . i
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‘The point of these observations is that the ability of business to perform as the agent 7
of technological change is dependent upon a very wide range of factors and influences which
" interact among cach other: timing, perceptions of the market, the calculus of opportunity -
and risk, the objectives of the firm, expectations of returns, the structure of comp’etitioh i
and to some degree, the role of government wearing its several hats as policy-maker; R&D R
funder, and regulator (and purchaser though thrs role is spemfacaily exciuded from consrder- o
: at:on m thls study) S o . Dl BN

We therefore conclude that federal R&D fundmg pohc:es must be formulated as one‘ '
possible component in this complex framework of interacting factors ‘which tngger the RETEE _‘
- process of mnovatlon, and some of which are significantly mfluenced throuah govemment. e
) pohcres and actlons other than R&D fundmg : - : o

- A]-thur Dhttle, Inc ‘. g




!I EFFICIENCY OF FEDERAL POLICIES
' TOWARD SUPPORT OF CIVI LIAN R&D

o ovdn thts chapter we drscuss the 1mphcatrons of conclusmns 1eached through our research
" in the six target sectors of our study_, (reported fully in-Volume 2: Case Studies). As was
noted before, the objectives of federally{unded R&D in three sectors included aiding the -
- commercialization of the R&D results (Nuclear Power, Urban Mass Transportation), or of -
o ~existing technology (Motor Vehicle Safety). In the other three sectors (Coal, Food Pro-
o -cessmg/ Soy-Protem, and Brologlcal Pestrcrdes}, thrs was not an exphcrt objectrve

However the pnmary purpose of thls study is to

“Increase the una‘erstandmg of how fedeml R&D fundmg has in o
[ fact functzoned as an agent of technologrcal change in the prrvate
T SECIOR e s e L
That means to say, We are concerned wrth corhmercia'li;:et’ion"’_ o_f R&D'results (andfor
- new use of existing technology), i.e., with “Technological Change in the Private Sector.” We
- must therefore ‘discuss Task 6 of this study, “Efficiency of Federal Policies Toward the _
 Support of Civilian R&D,” with the objective of commercialization in mind (regardless of =~
L ‘whether commercmhzatlon was, or was. not, an exphcrt objectxve for the federal fundmg of '
y R&D in each of the sectors) SR R : : : :

INTRODUCTION

_ In Chapter I we noted that commercral mnovatron is most Ilkely to succeed when‘ ; -
N _-convergence of a number of factors takes place (or if condrtrons for such convergence can be e
brought about by corrcerted pubhc/ prrvate pohcres and actlons) ' :

L 1'. _:.‘.Techmcal I{nowledge 1e 5 m this case the results of federally-funded R&D :
R _-and not ‘only- knowledge of hardware but also of reIated socro—ecologwal—-'ji | "
O 'g-_‘oehavroral factors : ‘ : : R R

2. di-_User Needs — both for end—users of products a5 well as for manufacturers of o
L products, and, Jin the context of federally—funded R&D, preferabiy expressed‘ ‘_:.

i as needs by a recogmzed const1tuency of the Executrve or Legrslatrve A
" Branches, ie., in thrs case: TR s S

_ S Co '_,_lEnd-User .Manufacrurer .'
'Cehtrai_Stétion_Nucleer Power . . Utilities i e _r'f:':.-_.',Reactor, fuels, etc : .

' Coal Extraction and Conversion ~ Utilities '. RISEER I Mrnmg mdustry, conversron -

S e sindustry™E

.'_Motor vehgczeﬁsarew © 7 Individeal v ;"-’Automoblles
Urban Mass Transportatron K - Individual and Clty :“':.::TranSport equrpment _
Soy-Protem Rt R Individual 0 '-':.-' Food processor Fdrmer S
Brologtcal Pestrcrdes o " Farmer: Public .A'gehc'ie:sl-"f_f"Pestlcrde mdustry '

T FPutin quotation rmarks beceuse such industry does not vet exist, |

SRR ~Arthur DLittle Inc. -




The term _“user needs, m thts context cncompasses both user demand” and pub-lic

acceptance. BRI

Ty

3.0 [Advocate or Champ:on i €., one or ‘more 1nd1v1duals and/or pubhc or private o
- institutions — in either case visibly and actwely fully committed to ensurmg']“. .

-+ that means exist or are created to carry the mnovatlon through to commer-'_ G

o _crahzatron S

Tilin

4 Resuurce Avatlab:l:ty ., human, material, technical, and financial re-
. sources - : TR - EREE Sl

S, "_Favomble “stk Fac'tors i.e., economzc polrtlcai and mstrtutronal factors’ e

(e.g., corporaie polrcres and’ mdustry dynamics - in -the private sector; or L e

. ']egrslatrve, regu!atory, fiscal, or other r_nandates incentives, constraints in the__ ': S
.- public sector) which are — or can be through appropriate public policy =~

.measures — “orchestrated”? to create the environment in which risk-taking fn*

pursuit of technologrcal change is an attractwe opportumty for pnvate—sector o
_entrepreneurshxp R T SRR it
6. szmg, le, actron elther or both in antrcrpatron of or in reactron to”
7. existence of the f‘oregomg five factors, s0 chosen as to take advantage of
potentral convergence occurrmc e :

o These six critical factors for convergence need not always be present in equal propor- S
S t1ons Special. characterrstrcs of industry sectors (the1r market ‘dynamics, regulatory and
. financial environment, etc.) need to be taken' into account. in order to werght the 1mpor-'_'_"" '_

tance ofeach of these factors as the degree of convergence is assessed, in order to determine

whether and where government intervention to supply * mrssmg lmks tngger mecha— S
‘nisms”” for convergence are lrkeiy to be most ef fectwe IR ITRER A : L

N Itis evrdent from our research on- the 51x target sectors chosen for thls study that two' ST
factors, at least, are consistently of Ingh pnorrty for all the sectors (and hkely to be forany =

other that might have been studied). They are “user needs” and favorable ¢ nsk factors 0 S

these are missing in the convergence of crmcal factors, government actlon—_ through -~

.- measures additional to R&D funding ~ may well be called for ‘This apphes partrcularly to

“Risk Factors,” since many of them — as seen from industry’s pomt~of~vrew -~ are the result-"."ff'-

: of' ex:stmﬂ government polrcres and actrons or lack thereof ® o

The other ractors have drffermg degrees of rmportance in the convergence pattem We. AT
have made professional judgments (based on our findings described in’ the detailed account

of our case studies —~ see Volume 2) on the relative weighting tc be given to each of these i

- factors in each sector ancl have rated them accordmgly in the foIlowmg 1nd1eatwe fmdmgs . _:' o |

*See “Barriers to tnnovatlon in !nﬂustry Opportumties for Publlc Pol:cv Changes " Arthur D thtle Inc ,"_ L
Report to National Science Foundation, September 1973 lavallable through Natlonal Techmcal tnforma- S

tion Servme Heference Nos PB229898, P8229899)

© AnhurDllee




_B. INDICATIVE FINDINGS -
" Postulating the convergence of these “critical factors” as 4 necessary. condition for +* -
-successful commercial innovation, we examined the conclusions drawn in the six target

sectors of our study. Table i shows the results mchcatwely, and the foltowmg text drscusses
' the 1mphcatrons of our fmdmgs . v ‘

) ‘j-It is worth'stre‘ssing right a.t'lthis”point‘that knowledg'e'(i.e.",'_:in-this case, the‘”results of

S ‘-_R&'D that was federally funded, but — for that matter — regardless of its funding origin)is a

' -_"prerequrslte for successful innovations, ‘but . ot suffrcrent by 1tse1f to assure or even, ! L
' necessanly, to stnnulate successful mnovatlon : : : ! S
. ' ln Table 1, we have used an index of 0to5 for each of the factors critical for innovation. -
 Zero denotes the weakest rating, 5 the strongest. These are admlttedly no more than
" highly-informed, professronal judgments and are thus only qualitative indicators rather than
. quantitative measures. The following. comments w1ll serve to 111ummate the srgmfrcance of T
'_these mdrcatwe ratmgs and their ratlonale o

Table 1 mdlcates that Nuclear Power and Motor Veh1cle Safety show a hlgh degree of
o convergence__ of the factors critical for innovation. In both cases; knowledge, user need, -
o ad\%ocatelchampion, and favorable risk factors rate hi"gh in contr'ast to the o‘ther sectors. '

Urban Mass Transportatlon and Coal show a relat1ve y Iow degree of convergence, N

- :'}j_' 'orlmarﬂy because of unfavorable risk factors (largely due to indecision-or Tack of adequate R

~policy ‘measures — addrttonai to R&D fundmg — by the federal government), l'ow tesource - SR
”;_-avarlablhty, low user need and poor trmmg e L R

, Soy Protem and Brologrcal Pest:mdes show almost no convergence because of absence'_z‘.
. of user need and advocate/champron unfavorable rlsk factors and poor tlmmg SRR

In short those federally funded R&D prograrns ="in’ our sample -~ that have shown
- :_‘.most success 1n bemg agents of technologrcal change in the prlvate sector are those where

o relatrvely close mutual understandmg of pubhc/prwate pohcres and actron } : 2
"-.wasachreved Lt e . : : : B el i

' 5 o pubhc pohcy measures — addrtronal to R&D fundmg - were mtroduced to
create favorable rtsk factors : ; . o S
@ an a(_i_'\_ro_cat'e or'ch'a'm'p_ionexisted in the pub_'lic.'sector; and
e user needwas'stimumted or mandated":by =regulati'on.' A
- In the foilowrng sectrons we dlSCUSS these issues in greater depth -~ albert sumrnartly -
' wrth respect to each of the target sectors. We refer the- reader to Votume 2 for the detailed

analysis and discussion of the circumstances and events m each of the target sectors that led
_us to the COHC}UbiOI’\b presenteo m thrs cnapter :

| ~ Arthur DLittlelnc
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| C CASE STUDY FINDINGS

1 Central Statton Nuclear Power SIS

g _Knowledge' :

'y
- statutory mandate to:

"User Nced

v e advance the commercral applrcatlons of nuclear power and
R promote prwate enterprlse in thrs fietd. U

'Hence our ratmg is 4 (out of 5)

‘Our ratmg of 4 (out of 5) reﬂects uncertamty arrsrng from safety problcms and |
- related issues of publrc 4cceptanre I S e R e e

The objectwe of fedemlly—funded R&D was to axd Atomlc l:.nergy Comm1ssrons - o

- 'As reported in Volume 2 R&D ws successful in provrdmg the neccssary techmcal--‘ e R
~ knowledge, with some shortcommgs in regard to reactor safety and fuel-cycle.. R

operatlons = ; s

Brzd—users (utlhttes) were - htghly motwated to acqu1re nuclcar power (1mt1al]y“' R
‘because of public versus private ‘power 1ssue later, because of the favorable'-"f,"?;"
economics of ° turn—key offers by nuclear power plant manufacturers most_
recently, because of hlgh pnces of alternate fuels) o o ' '

"fj"Nuclear power plant manufacturers were strongly motlvated because of mlttally; e

likely — and later, demonstrated — utihty market opportunities. Potential- sup-- RS L

- pliers of nuclear fuel cycle comrnodmes and services were not so strongly - -
" motivated because of insufficient mcentwes some deﬁcnencres in techmcal knowl-j B

. Our rating of 3 .(OUt of 5) reflects these_reservat'_ions_; co

" edge and uncertam market factors due to the problems dlscussed above under ) R
end uscrs i e

" Both users (of R&D) were recognized as a strong co'nstitu'enc'y, "l:joth""by'the"
‘cognizant executive agency {Atomic Energy Commlsmon) and Congress (Jomt e

Congressnonal Comrmttee on Atormc Energy)

) 1]
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,Advocate/Champlon S

e Both thc I:xecutwe Branch (the At:(‘) and ugrsiatrve Branch (the Jomt Comrrut-'..' N
- “tee on Atomic Energy) acted as stronig champions. Ind1v1duals in both orgamza» 3
trons stood out as consrstent advocates t‘ or nuglear power L -

e Indttstry executives both in utilities and reactor mantlfacturers, likewise ect'e'd as -
: champions and moved therr respectrve compames to sustam hrgh rrsk takmg in
_pursurt of nuclear power : : : ST e

' 9 ' .Hence our rdting of S (out of 5)

Resource Avarlab;hty

0_ - Physwa] human, techmcal resources were weli-marshailed T

o Our rating of 4 (out of 5) reflects more recent financial- stri'ctures.i_n the utility .
- .business and .also some question-as to long-term availability of uranium at
' .,reasonable prices . (which ‘may become less critical as and when the breeder
 reactor, now under mtenswe development reaches the stage of commerc1al -
. apphcatlon) : o TR = . [EER I

" Rrsk Factors -

é j The'se were' made favorable, inasmuch as AEC and Congress provided a range of .
- incentives and subsidies to the fledgling nuclear power industry. These included:

o a .Urentnm enrichrne'n't (to dérte) i

S b _:Fuel reprocessmg and waste storage on a ﬁrm reasonable prrce bas;s". e
'-'_"(1957 1967) e e e e el

| c __v'_Buy-back ot‘ plutomum at hlgher pnce than recycle value (1957 1967)

d." " Waiver of interest charges on government owned fuel used in demonstrauon o
: 7._plants(1955 1963) ' D . R L T RS

S lnsurance xndemmfrcatlon (Prlce-Anderson Act ot 1957}
®  These additional public policy measures were all relativ'ely 'effective .' 'By far the

most effective was the combination of incentives iised in the Power Reactor- '
'Demonstratlon Program (1 €., R&D fundmg, plus ltems d. and e above)

© AnhurDlidehe




e Our rating of 4 (out of 5) reflects the fact that AEC's public information program -
. did not . adequately deal with safety aspects of central station nuclear power - o
'_ ~reactors, with resulting ambiguities which were. challenged by public interest

.. groups, leading to delays in the regulatory system; certain premature curtailment
. .of R&D funding in light of reactor manufacturers’ “turn—key offers; and made—
- quate recognition of transition problems’ from ‘thé R&D Demonstration Plant -
.Iij ‘stage toa self-susta;nmg commercral nuclear power mdustry (as drscussed in detarl '
w7 in Volume 2) " : - : - JH

. Tim_!_'.ng S

e Though considered premature by some authorities in the utility business; hind-

_sight (particularly in light of the energy crisis, predicted by knowledgeable e

© . authorities even in advance of the 1973 OPEC oil embargo) suggests that timing’ ,_ Lo '
" of convergence of critical factors was reasonably accurate. Nuclear (Fission) <
- 'Power and Coal are 1ndeed our major resources for energy-suffrcrency m the '_ o
'-'-'rernamderofthrs Century ST I

o . ..'Hen'ce our rating of 4 (out __o'f 5). o

A _C'oall Elxtraotion-a‘nd Conyereion
- Knowledge 5

) -.j :0,'-" ""'The pohcy vacuum under wh1ch relatrvely low-leVeI R&D fundmg was conducted
“© . in thé Bureau of Mines and Office of Coal Research until recently has produced REaE

technical Knowledge whrch‘was not assessed’ as to 1ts commercral usefulness, even S
o "'.;.;though specrfrc programe'w ' re contmued over many years o ~

o : o L e ...Research performers ~ even whlle they Were pr,vate sector 0rgan1z,at10ns — were o '
| ' .+ not those who had potentral mterests and resources for commercrahzmg the:
‘results of R&D o L - S

i 9 The problems of survrval for coal producers and the problems of brmgmg a new‘ e
e mdustry into bemg for potentral coal—converters (gasification and liquefaction) c
: are dommateo by ¢ rlsk factors™ (see. beIow) in addition to new technology :
L _needed to make the mdustry (both extractron and COnVBT;lOI‘!) reahze 1ts full
: potentral ‘ : :

e Redire'ction apd greatly increased R&D funding for coal research, together witha "~
o mandate to evaluate R&D programs for potential commercialization, were only .
. recently legislated by Congress and are now beginning to be implemented by the
' . Energy * Research and Development Admrmstratron (ERDA) as part of 2 new
: '_Natronal Energy Polley o S : S :

L _. o - B __ - : ArthurDLrttle,lnc




o User Need

@ ‘:Ou'r fating ot“ 2_ (out of_S')'reﬂects the _sitoation'_prit)r to these.recent event,'s_'._

e ) Lnd u.scrs (utlimes) have consxdered coal as a swmg—fuel > dependmg on avnl— E

'{‘;. ablhty and price of 011 gas and more’ recently, nuclear power. The same apphes i
" even more {because of as yet nonmapplled technoiogy of coal conversnon) for::_ -

: synthetlc gas or 011 produced from coal.. : - SN i

e These uncertamtles in markets for coal and its derlvatives is the reason for our?
R ,ratmg of2 (out of 5) ' niE

- Advocate/Champlon e

e There was no advocate/champ:on (mdmdual or mshtutnonal) in. elther the pubhc R
or pnvate sector to push for major coal-related technologlcal mnovatlon P

e --He‘nce our rating ofo (out of 5).

K3 Recent events (estabhshment of ERDA Congressmnal mandates Executwe'{' R
. initiatives on strip mining legislation) could prov1de opportumty for new Ieader R
-_ shxp, 1f not outrlght advocacy ' : i

. jReSoixrce Availabih'ty o

" & | Aithough potentlally very plent:ful coal-extracnon productmty and coa!-conver— | SRR
sion potential are restrained by unfavorable risk factors (see below), and resource FEE .
avallabihty is therefore hmlted and :nhxbxted in 1ts growth S SO

_— Hence our ratmg of3 (out OfS)

- 'Rlsk Factors G
8 ;_These were unfavorable and not amehorated by pubhc pohcy measures The,.; )
' _pnnclpal restramts mclude market unc\,rtamtles transportat;on and’ manpower ~
defxcnenmes equipment shortages and lack of capxtal avallablhty to embark on. -
_ capztal-mtenswe techmcal mnovatxon, both in coal extractlon and conversxon _- S

e __Hence_oor_ rating of_O (out of S). Do

- Timing. o

e U—ltxl the energy crisis became dramatlcally vlsibie W1th OPEC embargoes and . ":
: 011—pr:ce rises, tlmmg for convergence of cr:tical factors was unfavo;able Utlimes_'

: Arthur DLsttle,lnc



 had altemahve ‘and economreally more attractwe sources of fuel than coal coal g
' :'conversron was not pnee—cornpetltlve S K

® . Current development of a natronal energy polscy shows the begmnmg of a more
e timely convergence, though we doubt that this will occur unless an unambiguous
- pational commitment is made for coal asa fully recogmzed mtegral part of such a E
o pohcy foraperrod of several decades. - . . 0 ) PR

B .. i .Hence our ratmg of I (out of S) for the past perrod under revrew m thls pro_;ect

3 MotorVehlcle Safety _'," e

Knowledge

° '_'Ihe objectwe of ‘f'ederally-funded R&D in thrs f1e1d is markedly dlfferent fr0m '
. those in the other target sectors. By Congressional mandate, the Natr_onal High-
- way Traffic Safety Administration is charged with rule-making on, ‘and enforce- .-
- .ment of, mandatory performance standards for automobile components designed -
... to decrease the risk of injury or other loss in accidents. The R&D funded by the = S
R 'agency is'designed to justify the standards which embody known technology It s
S -': not desrgned to delrberately generate new technrcal knowledge : ‘ S

c e ..-:”Our rating of 4 '(out of 5) reflects the assertion that' the" 'agency' is stow to .
' -:..‘__mcorporate all relevant R&D resulis in its standard-setting, and also that its :
3 ;._phrlosophy of “forcing” apphcanon of exrstrng technology may foreclose pnvate"_ IR
* initiative to. seek (and fund) new technologres for the sarne overall objectwe of -
| '.-reducmg I'lsk or m]ury or other loss ' : L SBt "

User Need

e . The end-user (autornobiie,'driver) has demonstiated through his_heharior thatheis =~ S
" rot “sold” on the need for safety devices (e.g.; seat belts or other restraints) to =" o+ .7
G reduce hlS risk of 1njury or death “It s the other guy who gets hurt Iam a good_ o ‘

o Hence our rating of 1 (out of'.S).'

° . 'The manufacturer (Detrort) though frequently in an adversary posmon on the L
- effrcacy of the mandated standard is bemg forced by federal regulatlon to adopt R

e - Hence his .ne'ed, t’nough not self-generated, 'is'r'ated at’§ (oult_of S).-'__ 5

s
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| Advocdte/ C‘hampxon

0 ‘;'Strong mdmdual champ:ons in the Executwe Branch Congess, and publ:c_.t R
-~ .interest groups were actwe in for,usmg pubhc attentron on the rssue of Motor S .
"_.-Velucle Safety I : e s

e 'I'he resultant Motor Vehrcle Safety Att of l966 mandated what became the". SR
- 'National Highway Traffic Safety Administration (NHTSA), which itself now acts . -
as advocate/chimpion; albeit in frequent disagreement with the manufacturers, = .-
‘whose champronshrp for safety is stlll Iackmg (because thls “feature does not el
sell”) R _ ;- . .. IRk SDI R

e Henc"e our rating of 4 (out of 5).

o Resource Avas!abrhty Rk - S

° Humdn, mater1a2 techmcal and fmancnal resources exrst to make enforcement of -:-
mandated standards pohtrcally and practrcably acceptable :

- ‘o ' Hence our ratmg of 4 (out of 5)

'Rrsk Factors

: @ : -.__In sprte of lrttle end-user demand and extra costs of safety features mandated A
,the simple fact that such features are a reguiatory requirement is overrrdmg and"' IR
makes the risk factors favorable for usmg technology to enhance safety i

e .Our ratmg of 4 (out of S) refiects the shortcommgs cnted under “knowledge N

Timing. o
®  The rapidly rising toll ‘of automobile accidents, coinciding with public interest - . .
oo advocate Nader s dramatic entry on the scene and federal concern, made timing

B for convergence of crmcal factors favorable

e VOur ratmg of 4 (out of 5) reﬂects tne Iack of orchestratron betWeen pubhc SRR
i -pohcy mandates and prrVate mdustry mterests L AR Tk




A Ui‘ban MasSTransportation

o f.KnowIedge

-' :User Need

'The ob]ectxves of federally—funded R&D fluctuated markedly from software
research to hardware research and back again, reflecting strong views of Urban
" Mass - Transportation - ‘Administration (UMTA) (and predecessor orgamzatlons) o

-~ administrators, its R&D dlrectors, and U. S Department of T ransportatlon (DOT)'
_'{'.',Secretanes pohtxcal aims. : '

" _N'either set of objectives was pursued far enough, or long enough, or with"e_neagh" _
commitment and t'e'chnical/econemic/social understanding of the users’ needs, to .
- show definitive results. The outcome of several major RD&D pro;ects stlll bemg: Chl LT

-_:_;pursued is uncertam T R : : : :

Qur rating of 3 (out ef 5) reflects this s'ee'-s',aw'mode of policy and"'b_bjeeti"ve:. e '
‘settmg and resultant deﬁcrenmes in conduct of federaliy~funded R&D SRR

g The end—user_(individual riders of urban mass transportation systems) ismota
“constituency™ with voice or clout in federal decision-making. Except for the

. poor, elderly, and handicapped, the presumption is that we must be “forced” into

- 'mass transporfation, but no such pubhc polzcy measures are ev:dent or hkely to T T
: _‘_.,be poht:cally acceptable - L ST : :

o -_H,e'ﬁce aur 'r,at_in'g',of_l (c_s;sjt" _of.S).' L

'__"C1t1es (consxdered as “users” of urban mass transportatlon) are fmanc:ally unable‘
" to . bear operatmg costs Wthh ‘persistently’ show deficits, .and - they are-'not .
interested in being “guinea pigs” for new mass transportation systems untriedin
: revenue_'Perucl_ng service. v L PR LE e Rrhed L e

.-'.‘The manufizcmrer of mass transportatxon eqmpment sees a speculatwe and frag-:f-f,’_‘"" B
_ mented at best, or more generally, no clearly discernible market for his petentlal g
technological mnovanons He is perplexed by dlchotomles in UMTA’s R&Dvs. .~
" Capital Grant Policies, and cannot afford to 20 further in comrmttmg resourees ST
. without clarification of fnderal pohc1es Ll : : S

: ,'Henee our'ratingof 1-(out of 5)§

17
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A.dvoc:atc'/Ch'ampion o

__Resource Avaﬂabllrty o

avaﬂabie

4

'9_'
' Rlsk Factors .:_ |

- ° |

N Our ratmg of 3 (out of S) may mdeed bc generous

pohcies and act1ons
None are yet visiblc or crcdibl_c

_ I_-Iehcc.c')ur rating of_ 0 (oat of 5). e L

. adverse effects that poor transportatlon has on thc quahty of urban hfe

' Natlonai 1cadership is stlll'nce_dcd to brlng about th}s convcrgen‘c’e.'- L

UMTA is intended to fundion'aa such, but its his‘tory'of' r&ﬁid 'tl-i'niabou'tc' in S

policy has left both users and manifacturers dlsenchantad as wcll ds Cong.,ru;c_ L

(reﬂected in Congressronai cuts 0{' UMTA'S R&D budget)

- There lS ‘no credkbic or powert‘ul champnon in thc prwatc scctor other than |
- mdmdua]s w1thout necessary clout S S - ARt

._’:_:.:.' i

Because of s:tuatxons dcscnbed above, techmcal resources arc not sufﬁclcntly"-1'_-.:‘_'_'..' T

Financia} resources‘(cvch with diversion of some Highway 'Trrisf"Fohd' mmoneyto .o

mass transportation at discretion of states) are inadequate to biild and operate . -

.'sufficicntly well-performing city-widc transportatiorr systems to a_ttract_ridcr.s}ﬁp.‘f{f Sl e

chce our ratmg of 2 (out of 5} s SRR s

_ The forcgomg factors 111ustrate a spectrum of unfavorable nsk factors wh:ch is notx -

likely ‘to be rectified other than through conccrtcd federal/state/local govcmmcnt__f]: '

Should bc favorable for convergence of crmcal factors, consrdcrmg thc hlghly

Hence our rating o_f 2 (out ,of 5). L

18
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5 Sov Protein

B Knowledge

. O‘ ' The pr1nc1pal agency for R&D fundmg is the U S Department of Agnculturc and
~the Agmultural Research Service in partlcular ‘Its principal objective is to' '
©. " improve agriculture productmty and its funding pohmes are heavily affected by

' vested interests in the agnbusmess sector and their mﬂuence in Congress '

S Hence, Soy—Protein has received relatively Iittle attent’ion = in‘-spite _ot‘ long-
7 standing recommendations that sources supplementary to animal protein'need to
" 'be developed for the social and economic well—bemg of the country: -one of the

- Agricultural Research Serv:ce “constituencies,” the lwestock farmer may be___. )
e adversely affected by an alternatlve source of protem REPE A e

I _o__" 'Hence our ratmg of 2 (out of 5)

"User Need

Y ;'The end—user (consumer) has not yet shown a dxrect preference for thls protem' s

: : o Hence 'o‘ur rating ofl (out of 5).'- o

e :"The manufacrurer has other major end—markets for S0y 011 and soy meal (the IR
7 current ‘principal end~products of soybean processmg), and 1s dxsmchned to
o ]eopardlze these markets (partlcularly soy meal — - his biggest — for animal feed). .
by pushing for human soy—protem consumptton dtrectly Wlthout “gomg through -
the tummy of the ammal U - L

o O Hence our ratmg of 1 (out of S)

i : __;Advocate/Champxon

e '-"There is no strong advocate/champlon for Soy-Protem for ‘human nutrition.
© ... Individual, and respected, authorities have urged. further deveIopment ‘but have
: not yet prevailed agamst pohtmal or econom1c power or vested mterests offenng

s 'Stlll wable al*ernatwes DT : -

o He'nce our rating _ofO (out o'f..S). - .

TR
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e e St o e b ks .
' : - e S e R e L e o

o ' Resooroe Avaii.a.bility

® Other than absence of user needs and relatwe paucnty of teuhmcal knowledge S
other resources are avaﬂable L PR EREN

e Hance our ratmg of 3 (out of 5)
' _'_Rlsk chtors

e Lack of user need absence of effectwe champlon/advocate and decentrahzed' A
. initiatives in policy-making, make for highly unfavorable risk factors, none of - .- -
© . which have been ‘the subject of deliberate and sustained federal or industry .
- -attention. A few exceptions to thlS were noted (e g., federal school lun ch program; o SRR

' creatmg market forsoy~protem) T I T R NI e

. ® Our ratmg is 0 (out of 5)
. Timing ~

'®. . Timing for convergence of critical factOrs has not been Pr.Opitious to date 'lé'rgel)’.' R

. because of avallabzhty of econom;cally and techmcally v1abIe alternatwes tosoy- 0 _
o Protem PEERN S - _ Rl

o Howéiler, it may not be long before timing becomes more propitious, e.g., when . o
o ‘meat, pouitry, and dairy product prices in the United States motwate the

S ‘consumer to look fo: other pmtem sources (1 e soy-protem) . L

‘e . ‘our ratmg is l (out of S) to reflect thlS trend o -

6 Blotoglcal Pestucldes ;.j' e
Knowledge
- ._ﬂ_'_‘_' “The prmmpal federal ‘agency. for R&D. fundmg is the u. S Department of Avncu!-,,';;-_

“ture (USDA) and, within it, the Agricultural Research Serv:ce, the Cooperatwe_"j
o State Research Semce and the admxmstrat;on of Hatch Act Funds

@ The pnnmpal ob]ectwe of federal R&D fundmg has been to enhance knowledge of:'-_'. T
. biological controls through basic research, as contrasted to knowledge derived ==
‘from application research. The latter has received comparatively less attention © .- -~
“because the largest group of users (farmers), who are USDA’s principal * constxtu-
ency,’ had other, and more effectwe methods avallabie for pest control

@ Hence ou_r rating of3 (out _of 5).
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User Need

e - The principal end-user (farmer) has Still available to him chemical pesticides that
' are effective, economic, relatively simple to use, and still sanctioned for use
i 'envrronmentally Hence, he has little need for biological corrtrols Wthh may be
_'”envrronmentally even “safer ” but whlch compare unfavorably on all other
' f'écounts ST B o : T

£ Another, arid smaller, group of end-users are federal and state agencies (such as = .
‘the Forest Service, Soil Conservation Service, mosquito control districts, right-of-
. way- users), who are more inclined (than  farmers) to use biological controls o
' because of their effectrveness in wrde—area apphoatrons (a need se]dom experi- SR
S -_enced by farmers) L : o el o

. T Our ratmg 1s 0 (out of 5)
e _3--Most manufacturers of chemrcal pestrcrdes are not set up to handle productron
| - and distribution of biological pesticides and, more importantly, see only. low-
. volume markets developing. They are therefore not inclined to ihcur high risks
. and costs {testing, Environmental Protectron Agency reolstranon etc ), in 1ntro-
ducmg brologmai control products : : e

9 Hence our ratmg ofO (oat of 5)

*...Advocate/Champmn -. '

é__- "Though in the past there were some strong advocates their power dnmmshed as' B
.. 'superior cost-benefit consrderatrons of alternatwe chemlcal methods, then bemg S
. '-deveioped supervened : : : '

- "o’l‘f;"lndividual and reSpected scientists cont'iﬁue' to urge further biologicat control
‘. developments, and their voice -may regain more. power. as. the envrronmental
_movement contmues to oppose the use of chemrcal methods

e "",_-.H,ence Qur-_ra'ting, of 1 _(out.of -5)'-_t0: reﬂe_ct "this'-t.rep'd.." _' R

& -Re'source-'Avail‘ab'ii-ity B
B ® " Absence of user needs.
e Avaiiability of’scien'tific'resdurces.--

-8 Potentral avaﬂabrhty of mdustrla] capabrhty 1f markexs and profrtab:hty couid be
. foreseen - = S - : )

| Arthur D tht!e,lnc




° Hence our ratmg ot 3 (out of 5)

: Rlsk Factors

e _"_"On the federa! 51de mult:—agency uncoordmated R&D programs not stlmJ!ated_' R
R 'by percenved user-need : : o it e

e  On the industrial side,' uncertairity about effectiveness. of biclogical control T
- méthods and envn’onmental and heaith conmderatxons, Iack of market and retum_ o
‘on mvestment L . e ol i
° _Hence ou_r_ rati_ng of-O’(_out of:5).

: "Timing’

B Tlmmg of convergence of cntlca] factors has not been propltlous to date, largely Sl : _
o because of availability .of economlcally and- techmcally effectlve aitematwes to' TR
blologlcal pesttcldes DR SR SRR LD TR P ]

e -_-However,' it may not be long before timing becomes more propitious because
L ~ ecological 1mperat1ves may make use of chemical pesticides still less acceptable; . =~ ..
- and focus attention on biological methods, or, _at the very least on ;ntegrated"ff..:.-.'_:.‘_'_.f.— T
= (1 e., chemical ana' bxologxcal) pest control methods : L ' '

- ‘. K -'Hence our ratmg of 1 (out of S) to reﬂect thls trend

o ADDIT!ONAL CONSEDERATIONS

One of the convergence factors dlSCUSS&d in SECthI’l II B namely “Favorable ‘RJsk' o
Factors’,” encompasses a wide range of economic, political, and institutional issues. Among
those governed by public sector policies are regulatory and fiscal incentives and constraints. & .
 Some of these have a direct reldationship to federal funding of R&D, and are relatively -
uniform across all the sectors of industry. One such is patent policy, partxcularly as it apphes "
e ‘to propnetary nghts emanatmg from federally—funded R&D AR : S

In ‘our study for the Nat10nal Sc:ence Foundatxon on - “Barriers to - Innovatlon in

.I'ldustry,’.’_*_ we researched this issue and obtained valuable msaghts into mdustry and_j.' '

government percephons of 1t We are therefore quotmg our summary fmdmgs on thts" :
- subject here ' : DT

-8 The percewed value of patent protectlon is bemg eroded as some 60% to :
- 80% of contested patents are found mvahd by the courts Court demsnons are .

“*ibrd.
22
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S non-umform, and cnterna used in judgmg patent vahdtty vary w1dely from._ R -
'-ﬂ_jurlsdlctlon to Junsdrctlon N o = PREHE

e Government heid patents are being licensed to industry'on a non-exclusive :
" - basis. This creates uncertainty about competltors posture and reduces mter-' el
A est in commennahzmg such mventions ' i SR

'@ There is'ambiguity on exclusive versus non—excln'sive licensing — by fieldsof =~ _,
. use — of patents held by an inventor or corporation. Exclusive licensing . ~. .. - ©
- would’ encourage utilization. Differences in policy position between'the__:_'-" e
" ‘Department of Justice and the Department of Commerce hrghhght thIS issue. P

LI Tr1v1a1 and mvahd patents clutter up the patent fleld and constrtute nur-‘-"l_ o
. "sance” obstacles to “serious” innovations. A “petty patent’ system with
- lesser degrees of protection, as practlced in some other 1ndustr1ahzed coun- f?_'. o e
.tries could clear the air. e SR

Spec1fncally, wrth regard to patents resultmg frorn federally-funded R&D we noted the '
foIlowmg o R , . . , _

8 “Govemment Ownersth of Parents

:,Percepnons Held by Prrvate Industry i ST

Government R&D contracts should sornet:rnes provlde for ownershrp by the‘ '
_ private firm of patents develoned under the contract, with provision for compul- RE
sory reaSOnable licensing to competitors. This would give added incentive to the
.c_ontractmg firm, because it would gain a unique position to exploit the p_a_tent_ in '_ &
~the commercial market. As an alternative, the government should be required to "
) -"'-demonstrate 4 ‘need to own” for such technology where 1t 1n51sts o retammg
"'_owr:ershlp B RN NP IE. R Lo :

L Perceprrons Hela’ by Pubhc Sector

. ,Govemment Versys prwate ownershlp of patents devetoped under govemment R,
contracts has recently been studied in depth by the Commission on Government =~
‘Procurement. In its report of December 1972, the Commission descnbes cxten-_' S

" sively both the built-in and administrative weaknesses of the Auoust 23, 971
 Presidential Policy Statement on Patents (which strengthened the 1963 Statement
of Government Paterit Policy. issued by a previous Administration). While the.
* Commission staff on patents recommended that new legistation te enacted to
- allow government contractors to obtain exclusive commercial rights to inventions .
(subject to strong ‘march-in’ rights administered by a government board), the
- Comnnssxon mcluded thls 1clea as ‘an alternattve approach but recommended

i Arrhnr DI httle Inc .




o Percep nom Held b} Przvare Iudus try

o that major departure in the patent rlg,hts area should be deferred until the
revxsed pohcy has been evaluated m hght of actuai aﬂency expenence T

Govemmenr ‘.'Reachback in Conrract R&D

' In certain government R&D contracts, free hcensmg of prevrously prrvate work
know-how and patents is required as a ‘reachback’ condition of the contract.
Respect for previous industrial property nghts or.fair compensation would, elimi-

. nate or modify the reachback of such provisions and ehmmate thIS unpedlment to
y _R&D work by mdustry under contract to the ﬂovernment e e D '

o Perceprrons Held bv Pubhc Sector : N

‘ 'Federal_officials knowledgeab‘l'e' _about background rights feel that the facts have ., =~

- been overstated. They point out that the Department of Defense has no reach- .~ =~

" back provisions as a condition of R&D contracts, while the Department of the

. Interior does. AEC and NSF ‘also have ‘reachback provisions, but they .are essen-
tially dependent on the agendy’s need for the private contractor and the case for.

- know-how and patent position presented t)y the contractor. The Commission on _
Government Procurement also studied thls complex issue, but sidestepped it. ..

: entrrely -in its December 1972. Report. The issue is, however, being actrvely
reviewed by the Ad Hoc Commlttee on Background Rrghts of the Federai Councrl oL
for Scrence and Technology PR Rt SRR T :

E. CONCLUSIONS

The prmc1pal conclusrons on - hffrcrency of Federa] Pohcres Toward the Support of
than R&D that we draw from our research are prcsented in Chapterl of thls report

' More specrfically, we also conclude that

1 Federal R&D funding, absent a mix of supportive incentires and rewards, has ' _ |
esnot been efficient in achlevmg technologrcal change 1n the pnvate sector to‘_:_,'__ S
e any srgmﬁcant extent ‘ o AN SRR , S

2. Federal pohcres for the support of cmhan R&,D are effectwe where procure-'; " o
. 'ment has leverage on adoption and-utilization of the R&D products (as m, L
: Central Statron Nuclear Power and Motor Vehrcle Safety) '

._3. _ Federal fundmg for R&D is msufﬁcrent to offset regulatory constramts on'

S cmhan inciustrial innovation (as in biological pesticides — testmg and regis--
'_tratlon, and as for all industry sectors in regard to'patent policy). - :

'_Ar.t'hnrDLit:_'tlé,['nC: G




i
sF = | & T ‘4, Federai pohcxes towards cmhan R&D are often transxtory and non-mc]usxve
f " 0.0 and their benefits are elusive and of little significance for soc1a1 and 8co-
R nom;c well bemg (as in Urban Mass Transportatxon R&D)
5. The mix of federal pohcles towards cwlhan R&D is unbalanced and mcom-__ - B
 plete because it does not take into account user needs and industry dynamxcs o
o (as in debie Soy-Protem R&D and Coal R&D) SR o
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' II SIGNIFICANT CHARACTER%STICS OF SELECTED CASE STUDIES

In this chapter we summarize the ﬁndmgs of our freld research undertaken in the six

' target sectors and described. fully in Volume 2 of this report. These summanes are arranned ERE
- under the six Task headings posed by ETlP for thrs prolect so as to facrhtate cross~_
companson between the case exampies : - : '

Table 2 p.resents this in_formation- in summary form. In subsequent sections of this ~ .- . - -
" chapter we elaborate on the most significant characteristics — albeit still in"a highly = =" =7 %
- summarized format. For the purpose of this Summary Report, we inténd no rnore_thari:to S T e
- com}'ey the essentiel flavor of the role of federaliy-funded R&_D in each of the _target sector_s.' R R

Wrth reference fo Table 2 we draw attentlon to the followmg cross-compansons -,
between the target sectors, by Task. ‘ : i A IR
: ?

Task 1 - Origin of Civilian R&D Policies o

The spectrum of polrcy ongms ranges from relatrvely low-level techmcal offlces m I
mission agencies (e.g.,. USDA/ARS for Edible Soy-Protein and Biological Pesticides, Dol -
. BOM and OCR for Coal) to high-level Executrve and Congressional mandates or support L
(e.g., White House/Joint Committee on Atomic Energy for Central Station Nuclear Power; " _
L Department of Transportation/Office of the Secretary-UMTA Admlmstrator for Urban Mass
. -*_.I.Transportatron) Where high-level policy support was steadfast over the years, the climate = - -
- for effective R&D fundmg was rmproved Where polrcy was made at lower levels without -+ L e
. natlonal commitment” (particularly in the absence of understandmg user ‘needs and S ,
industry dynamics) the policy - directions’ and priorities of R&D fundmg suffered and the . L T R
work was largely undertaken for 1ts own. screntrﬁc value, rather than for its “utilization™ -~ =~ 0|
Potcnt1a1 R T B e T L

) Importantly, the ongms of R&D pohmes generaliy do not reflcct any mputs from let'-'_'- i
a!one thorough understandmg of —'industrial interests who would be expected to take the o S : !
. risks in transforming technical knowledge derived from the federal R&D into commercxally' ST o i
% viable products and processes The spectrum on thrs 1ssue ranges from essentially no mputs" R T :
" “at all (as in Coal R&D) to some longrange “scenario’ development (as.in Nuclear,_Power} ‘
But even where the latter was performed, postulating the kind of commercial enterprise that ~
‘may. exist ten to fifteen years hence (maki_hg various technical, economic, and — even —
“social assumptions), the picture was incomplete in that it did not identify the kind of . -
“self-interests” possessed by the various institutions performing the scenario at that time.
Without at least speculating on those dynamics, and contrasting them with the current
- self-interests of these “actors,” it is unlikely that routes for “how to get from here to there™ * =
- can be mapped and sound public policies be developed to overcome barriers. Considering P
- moreover that such an exercise in “strategic techno-institutional. forecasting” should be ok
conducted jointly by oo_ve_rn_menf and industry to_ac_lu_eve ‘credibility and c_or_nmlt_me_nt to
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Coal Extraction .

and Conversion

WMotor Vehicle

T Setewy

Urmn:hﬁss :

Transportation

Edinle Soy-

" Protein

) Bparlung
Congressional Mandate

TABLE 2.

SUMMARY OF SlGNIFICANT CHARACTERISTICS OF SE LECTED CASE STUDIES

- TBK!

" Origin of n&b Poticies

Congrexsional and Pmidumhl

Mandaces

" Incrassing Gowrnnm'\t-'
Industry Interaction ..

. Pr;\ﬁcy Vacuum

Misslon.Qrlanted a5 parceived

by DOl Rasenrch Staft
~ Ne Industey Input

lndiwdunl Chumpmn: N

b Little industry Input -
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~ Proctivities of Adminie . <
3 wators o :
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- antial

’ Industry Input lnuﬂecma

USDA’s ARS Plus:

Cangressionst Prestures - .

- To Support Farmer and -
. Existing Agribusinets .
‘Soy-Protain a3 Alerrisis K
.. 1o Animat Protein: Low

: Pnumv :

USDA‘:AHS Forast Serwea, :
- HEWLEPA . o

" No Intaragancy Coordination .
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 Alioestion Policies
- for RED Funding. .
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stration Projects ’
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© Though Campating with ™ ©
. Existing Alternatives
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“Reduction of Lotses Dus
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TASK 3
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RED Fundhq
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prise
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Halp Coal Industry from
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Mest Balated Oonurmioml
Mandates fer Coal Conversion

_Patontial

- improve Cuallty of

" Transit Service
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To Develop Basic Know: - @
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Propartiet - :

# While Major Obj

Shorten LaacTime Tor -
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Need for Markat gnd
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Technatogy
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. toMake Large Investmentv

Cities Unabile to Fund New
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TASKSE .

Efficiancy of
R&D Fundinq

C Ad&monal Incuntlves

UMTA Crpitat Grams Only _' :

Alternative, but Inadequately ~.

Linked to RD&D Program

Not ConsidandIAggresively :

Sthool Lunth Program Pro- -
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effactive

Forelng Existing Tech-
nology inte Use May
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", proaches
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. Efficiency Because of -
.. Multipie Actident

Causes; and Brie! His-
tory of Performance L

.. Standards

Many Projects Still In-

‘pomplate 2nd Not Suse
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Etficiancy of R&D Fund.

.ing lmpaired by Policy
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Pressures: Failure to Per.
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Nationai Transpnrmmn
Policy B

Lack of Feders| Commit. ©
ment to Develop Edible
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site of Anticipated Needs ’
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\neffective to Date to
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proved Chemical Methods
Prgierred by Mir. and User
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R -__”choices open. to the .user. market (as in B;ologlcal Pestxerdes, and Urban: Mass* Transport ;

. ',act.ion, onc is _stru.ck with the 'di_fﬁc'olty'of' the ta.sk. Yet,'without'attemﬁtinig_it, tﬁe ship' o
N lacks essential navigational aids and is as likely to run aground as make harbor.. RN

| Task 2 Pol:ues for Allocatmg thdn R&D Funds

_ Generahzed crltena in govemment—w:de use do not exist for the aIlocatlons of federaI
R&D funds. The range of allocation pohcres for R&D funding stretches from h1gh~1evel‘ S
'support for -multi-year, open-ended funding of a broad range of alternative technicai [
approaches (as in Nuclear Power) through incremental R&D budget’ growth to maintain BRI
~baseline technical efforts (as in Coal) to s;cience-per—se-motivated policies of filling in gapsin '
fundamental knowledge (as in Edible Soy-Protein). Criteria for tationing R&D supportare . -
‘less stringent for mandated civilian innovation (i.e., Presidential and Congress:onal pnontles) et
than for other cmhan R&D whxch competes w:th agency program claxms ' L

o _Speczal _cxrcum’stances, such as pohtrcal 'pressures, internal agency inconsistencies,

and — once again - lack of understanding of the industry calculus of risk and pay-off, lead

- to policy fluctuations (as in Mass Transportation R&D) that reflect unwarranted optimism .~ " -
at one time, and. overly cautious behavior at others. The performers of R&D, the industry .~ = .~

~ that should use the R&D results, and the end customers are left bewildered and disen- . *

chanted and R&D can only become relatwely meffectwe under such cxrcumstances "

| Task 3 Objectwes of erhan R&D Fundmg

The objectwes for federally~funded R&D are tne obverse srde of the coin drscussed :
: _under Task 2. The same considerations apply, with the additional comment worth ‘making;
that all too few R&D programs were subjected to ngorous evaluation of progress to"_ E
determine whether they would likely ach1eve the desired objective. In Coal Research, for .~ = .-
instance, programs continued for many . years (say.in coal gasification) without such *"
examination, let alone constructively critical inputs from those sectors of mdustry that one BRI

“would have wanted to become the industrial entrepreneurs in commercializing the R&D. -
“The same can be said, to varymg degrees of Urban Mass Transportatlon Edlble Soybean,_ S
~and Brologlcal Pestrcxdes ey o

“On the tace of 1t some cmhan R&D fundmg seeks to amphfy the range and mlx of '

.tion). Some is funded to shorten the lead time for producing c0mmer01ally apphcable new _
‘products or processes (as in Nuclear Power). Some finances the incremental social cost of = . = 'i'
"innovations which benefit the general public interest while burdening the industry (asin -
Urban Mass Transportation and, to some extent, in Motor Vehicle Safety). But, all that said, "~ .
these objectives imply an understandmg of user needs and mdustry dynamrcs all too often RS

: .lackmcr in practxce ' C o s s
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_'j 'Task 5 Relatwe EfflClency of Crv111an R&D Fundmg S

- Task 4 - A]lematives toCivilien.R&'D Funding

Alternatwe — or more ‘likely “addmonal” ‘ pubhc pohcy measures to stlmulate'-:'_
utilization of R&D (funded from whatéver source, public or private) were generally not :
.. considered explicitly. A prevalent presumptlon was held th.il the forces of the private -
 marketplace would “pull” as soon asa feasible technology was “pushed” far enough ajong - -
- with federal funds. The “non-technical” barriers to commercrallzatnon were all too often
' overlooked part1cularly ‘when potential remedies (mcentwes) were clearly the province of B
" some other agency (say, Treasury Department for. frscal ones) ‘For institutional reasons, e
- R&D funding is rarely traded off against alternative (or additional) policy strategnes (e g , o
_ -deregulatron rap1cl amortlzatron, mvestment cred1t) for stlmulatmgmnovatlons e

One stnkmg exception is the Motor Vehlcle Safety example Here an “addrtxonal” S

' pohey was in fact the dommant one, i.e., the mandatory requlrements for, say, seat belts,
“forcing technology into commercral use regardless of whether manufacturers or users, -
_ md1v1dually, were convinced of the need. The public ‘weal, as percerved by Congress,-'-‘ E o
 directed the course of events and market “pull” was legrslated into ex:stence e B

One class of “altematwes” is recewmg mcreased attentlon, ie., aggregatron of publrc' R
“sector markets. This can involve federal cost-sharing in producmg advanced technology for =
federal, state, -and local government markets (as intended in Ur_ban_Ma_ss Transportation

. Capital Grants). It is too early to judge whether such incentive can motivate the industry to
. ‘deliver “public” technologlcal mnovatmn 1n order to ach:eve early market pos1t10n for
B pnvate customers ' RIS, L i T ; ; :

0n the relative efflcrency of R&D fundmg, our observatlons and analyses 1ndxcate that' .
absent some high-level commﬂ;ment — Execitive andfor Congressional — and appropnate

-additional incentive measures, federal funding of civilian R&D is— ‘alone — relatrvely--'
" inefficient in stimulating technologlcal change in the prxvate sector. To be sure,’in some of )
“our case studies certain major programs have not yet matured to’ the point where this can be _
+ said w1th complete cerfainty. But enough indications are discernible to throw considerable
o doubt on successful outcomes when R&D funding is the sole stimulant. Recent events. ...
o "i,__'suggest that this 51tuat1on is being recogmzed and that beginnings are bemg made to correct"w”"""'
' - it. For mstance “the Energy Research and Development ‘Agency s takmg steps to con-
_sciously and dellberately address the potential for, and problems that may be encountered

in, commercialization of its R&D. One would hope that such efforts will be seen not only as i

. one-time - planning tools, but rather as on-going ‘activities of equal 1mportance to the -
- undertaking of the technical work 1t_se1f Techmcal and mstrtutronal change must go hand in.
hand lest mnovatmn be strll bom _ ' a -

- ..29.
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. More specifically, federal R&D funding is relatively more efficient than other'Strategies.-
_ when barriers to market enterprise are so formidable as to preempt adequate or timely
industry initiatives (as in Urban Mass. Transportation, were it not for Department of . )
Transportanon/Urban Mass. Transportation Administration (DOT/UMTA) Caprtal Grants. o
: practlces that eonfhct at t1mes ‘with the R&D objeetwes) R T

R&D fundmg wxll be more effiment when the scale of the requ;red effort does not.‘,'_"“ : :' o
: match mdustry R&D structure or ﬁnancral capacnty (as in the early days of‘ naclear power)_ IR

Other alternatwes are superlor where the pubhe mterest fdctor rs not congruent wrth ‘ R
market faetors (as in Motor Vehrcle Safety) L - : SRR AP P e

Other alternatwes are preferable 1f the needed technology is already on the shelf or in o L
~an advanced state of readiness for development. and .what is needed is.a tngger to mduce' :
- convergence w;th a user. market (as in Motor Vehlcle Safety) L e

A CENTRAL STATION NUCLEAR POWER
Task 1 — Onom of R&.D Pohcnes
'. 0 fCongressmnal and Executwe lmtmtwes

. 1946 Act Transrtron to cwrhan control

"."7"71954 Act Declass1ﬁcatlon of ,'reactor technology and prov151ons for pnvate
: ownershlp of facnhtles e : S

-1957 Act Pnce—Anderson msuranee mdemmflcatmn

N 1964 Act anate ownershtp of fuel :

® . Strong Jomt Commxttee on Atomlc Energy (JC‘AE) Support throug.hout Hlstory of
i Program : R

e presdntil Bndorsmentss
e, Eisenhower’s “Atoms for Peace P_rogrem' D
- Kennedy’s 1962 AEC Report e
leon 5 Breeder Program .
o Characteri_st_ics N

®  User (UtilitY) interest low until m'icl-_’SO’s. Sparked by public oower specter. :'_ RS




;
N
i
3
3
3
3

" Implicit

e | fManufacturers (General Electrlc Westmghouse Babcock & Wllcox ete. ) mterest o
‘s low until mld‘-'SO’s, i.e., until prospectlve utility market opened and eommlt—‘ B
' ments to defense work levelled off EEEEC : '

.5.'°._L Characteristics of “top down” pblicy forrnation._ f_F. T T
e Masswe R&D dollar expendltures

0 Prnnary motwatron in formatwe years was desrre to explmt the power of the__“"'_- .
: atom for purposes other than nuclear weaponry ' e T

' Task 2 Exphclt and Imphclt Pol:cres to Allocate Funds for Clvrhan R&D
e Expllctt B

B °. 'Funding to advance state of fechnology including'.b.rOad.' 'range' of ‘basic and

. applied research by universities, research institutions, national labs and mdustry =
o (Open-ended multr-year fundmg for rna_';or programs) = :

e Joint Atomic Energy Commissron (AEC) Electnc Utlhty development programs
G demonstratlon scale, designed to overcome user 1nert1a . '

e f..e.""i_dpl?‘?iﬂg national lsbs in compsﬁ.ﬁsfintfi Plf_i%éte, ndostry.
e A\loi.d_lplacing. any one firm 1nd0m1nant lééhﬁ'iéa; position. | N
y e _1_ _. Enpect_ pnvate ‘se.cto.'r.to prck upR&D at re"a_soln'alal—e .s.t-.aglgel ol‘ comrnerc1al matunty -
o o.. ) ' .:De.classification, 1nfonnat1on~drssem1natxon and natent pohcles desngned ':to"mal'(e..' ' .
. R&D results promptly and generally avallable (patent prov1s:ons probably handr-r '

e : capped commercrahzatlon)

e .'Stress hi.gh.,quali_fications_ofl;e_y__resea'i‘_ehers.. o

e -«‘;“Comentronal” piant components would be developed and tested by mdustry'
N alone in response to performance requlrements wrthout l‘ederal R&D assrstance

o 0 Transmon from R&D {and demonstratmn) stage to commerc1a1 phase would be -
o adequately governed and conducted by pnvate market forces ' :

; _.Artl'lur'D Little Inc




. I Utrlrty-nmnufdr.turers relatronshrps weﬂ deﬁned and sohd hence, not neces_sary to-{'_ S
- .make speual provrsrons for eouplmg wrth R&D performer/manufacturers AR

' ej_ ‘Progrdm detmrtron subject to pohtrcal pressure and compromrses because of o
o pubhevs prwate power issue. ' : S : S R

e Fuei cycle problems would not require nearly as rrruch attenti'on- as re_ector probiem'.” L

L Safety aspects would be solved in trmely fashion since safety records of mrhtary,-'_‘;' T
e 'research and demonstratron reactors were very good ' - : '

R ° Specral safety R&D to support regulatory program would not be of pnmary-'_::_'w-" L
unportance ' .

S Task 3 Explrcrt or lmphcrt Objeetwes of Federal Crvrlran R&D Fundmg

o _Exphcrt
| & Meet Congressionally-m_andeted reqeirements_. e
e .'M_e'et ‘Presi'dential-comhﬁ_trrrerrt_s: A o

'®  Advance the application of a central-station nuclear power.

" Promote private enterprisé in this field. <
implicit-

® Shorten lead-time for technologie'ei 'ir'movetior{.

e - “Hot pursuit” of a technologmal opportumty related to a natronal (and_ mtema— :
_ tronal) need or priority. AR et ol

Marntam techno!ogrcal superroruy in d" aspects of nuclear technology

- Task 4 Alternatrves to Crvﬂran R&D Fundmg

R&D was the chref mstrument in achrevmg Nuclear Power objectwes but exphcrt'
addrtronal mcentrves were provxded to speed commercrahzatlon e. g ' L e

o Subsidies in fueI cyc_le' SN

. guarantees of fuel pnces S -
" — low-cost enrichment of uramum in government—owned facrhtres
— . ‘storage of waste products RN
- . hmrted subsrdres to uramum supply mdustry




- e . Insurance indem'nity_'_ 8 KIEReS

e .'Subsuhes for caprtal (.OStS and certam englneermg costs of Demonstratlon FEE
' - Reactors (Roundsl 2, and 3) ‘ O

e Public mformation pr_ograms‘
@ Regulatory incentives (waiver of anti-trust restrictions on early plants) . * -
. However, insufficient and/or non-timely attention was given to: - o

e Safe'ty R&D and rela'ted -“Public Acceptance” 1ssues , .;zj'- o

s ® Transition problems from sma}l-scale demonstratlon plants to large commerc:al ' o
S ~ ones (w1th msuftment operatlonal expenence scale-up too qu1ck) o

e Capital and/or tax subs1dies and/or l‘lSk guarantees to utilities and manufacturers "
' - .to avoid having to achleve scale—up cost savmgs (but pohtmally probably unpractl-'
- _Task 5 Relatlve Effic;ency of Federal R&D F undmg

. Nuelear power would not have become an avatlable energy optlon w1thout the masswe' ’
~federal R&D support in combination with the additional public policy incentives outlined in - ="

‘stimulants for reactor manufacturers dand electric utilities to develop technology that has

high public interest motivation and calls for internalizing thc objectives within mdustry i
- practices. The major crrtrmsm of these addmonal 1ncent1ves was that they were too modest_ e

in scope and duratlon : : : : SR S

Even S0, there was stlll msuffrment understandmg in government of the mdustry
dynamics (both manufacturers’ and ut;lltles ') to foresee the problems of too rapid transition : o
~ from the research, development, and demonstratlon phase (largely funded by government) _
' to prwatel:,r funded full-scale commercnal operation. The manufacturers decrston to offer_

 them dearly in monetary terms; it misled utilities into massive orders at a txme when .
operationai experience was still. insufficient to.assure technical, economic and schedule | -

- parameters for the plants being offered it exaggerated a growing public acceptance problem; - -
-and it led the AEC to curtajl federal funding of additional R&D on the assumpt:on that

. private industry would fully carry on that work. This proved erroneous, particularly with
~ regard to R&D on safety-related issues, which now loom as one of the most critical issues L
'retardmg the i"dpld growth of nuclear power whlch is requlred to meet natronal energy
' needs : S :

' ArthurDlitdelnc
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R S S

B Tht’rejurc' experience in | the nuclear power fneid SUggests thdt iederal R&D funding in
combination with additional public policy measures is effective, provided’ ‘that both govern-.
ment and mdustry fuﬂy understand all 1mphcatlons of the technologlcal and commercml

- goals to be achleved

L B COAL EXTRACTION AND CONVERSION

' Task ! — Or:gm of R&D Pohcnes
E Extr'ac_taon

Bureau of Mmes/U S Department of the 1ntenor
- Research stations initiative L
'; — Mission-oriented, baseline pollmes S

— low-level fundingfincremental growth -+ -

~ No CongfeSsional initiatives, 'exeept t'or'M'ESA’s Safety Research (!'e.aic'l'ing"td Mmmg

SN _Enforcement and Safety Admmlstratxon/Bureau of Mmes competltlon for R&D)

& Charactenst;cs of “bottom up pohcy formatlon

.' 0 No mdustry mput

R Cohv'érs:on e R e

® Low-level fundmg, _mltxated by Office of Coal Research bullt “close to the o
ground” o RERA

__o' B Some extemal mput but not from those who would be potentlal owners/,“'-_"i*-"": -
S operators of LOHVC!’S]OH plants o S g S :

o thtle cred1b111ty in Executwe dnd Congress beeause no apparent techmcall
AR econormc feas;b:hty, nor natnonal need ' SRR

Both
@ Energy cnsls (1974) belatedly triagered macro-de0151on to- step up progtam U

Executive (White House) initiatives; Energy Research and Deve}opment Adm1mstra~ e s

tion; and greatiy mcreased R&D fundmg in both extractwn and conversnon

P
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U Task '2'—"-'Expli'c_it and Implicit Policies 't_(')'_'A_liocafe Civilian R&D Funds s ) o
;-_Extract'io'n. o =
‘ -_E@ﬁcﬂ

| ‘e : 'In_c'r'em_éntal budget growth to 'méin.ta'_in_ bas_'é]:ir'i_.e:effort. EESR RO

| .:fr}::.plilcit' |
) ' '5 ._ No “umbrella’ guide.liiiéé',.b(.).ﬁqy .v'a_cuu:ﬁ.ﬁ
- 0 .-'Pre‘f,sm‘.l.‘.lp..!:tic;n"that markle.t..dé'm'z.m'd would stlmulate c'or}xm.t:'rci_aliz'at'iq.ﬁ.. : -
_.'Cﬁd;a;:'térfs_fic; : - | | N
e 'Bgdgetf;s:ens'.itivé.fu.n,clin.g.. |
. e Fundmg to advancestate oftechnology | o
e Fundmg "EQ compensate for gaps m techmcal know-how R o

o Funding to buy time for process and p'o_li'r_ﬁy.‘f' decisions.

- _Conversion . "

. : ’Exp!icir o

0 - Static budget.

need, . o

ol

" @ Industry interest would quicken as demonstrations showed promiise. R
e Resources (coal, water, and manpower) will Bé available. " EEE
o Char;act'erisric&_

- ® - Same as for “‘extraction.”

“® ' Policy vacuum, beg:ausé laék" of féchn'ic'al'/’e:é'o_hohiic'c_rédibi'li":tj.r and no apparent . o i

- ._ ' :'. : rt.hur.DLi'tt'le,:}nc B
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Task 3 — Explicit and Implicit Objectives of Civilian R&D Funding *~ ~ =~

' Extractioni

bxphcu
He‘p n keepmg °°‘” ‘“d”StW ffom .g"."_i“g under,” ii_e.-r’_ eeeerhﬁlish a 5_‘);Cial::goa1', -’
..: Imphur R : g ok
- e." '. P“‘“E P;’lmleg of a neglec.ted but needed field of R&D
C°"“‘.’.é.r??°"_; e R el

- Explicit

e Méet Congressionally-mandated reqliirements. S

e Pump przmmg ofa neglected but needed fxeld of R&D to mcrease potent:al range S
of optlons for poss:ble commermahzat:on e : ‘

| _ Task 4 Alternatwes to Cwﬂlan R&D Fundmg '

: --,';V ,Extra_ct,mnj 3 L S

~ R&D alone insufficient to achieve objective. Additional incentives needed include:
. ® . Market and price stabilization for long-term utility eo'r'ltfaet_s."_'-_
' - Adequate and 'co_st'—effec_tiv'e?‘:t_:'ri_;_ﬁspbrtatio_n) L -

® __‘-_"'_Ca;")i.tal availability for opening new mines and purchase of mining equipment. o

. _Conversibn -

_ R&D not yet suffxcnently fdr advanced'to Jﬁdge 1f 1t will 'meet‘ ob;ectwe by 1teslf
" Likelihood . that additional measures needed to assure avaﬂabillty of resources i.e., iarge
quant1t1es of coal water, capxtal ;md manpower e b SR

: Task 5 - Relatwe Efflc;ency of than R&D Fundmg

- Federal fundmg of R&D in coal extraetl'on - and'even more so i coal conversion —
.. has, until last year, been conducted in a policy. vacuum. The relatively low level of fundmg _
- restricted the program to projects whose outputs — even if mdustry had been able (finan- -
cially, managerially, and marhet—wxse) to commermahze them - would have shown only
mmgmal benefits. - : S '

e ArfhufDUftl_e_lnc. K |




E _ . S The eoal mmmg mdustry S problems, though amendbie to amehordt;on through ad- EETTE
T - vanced technology, required additional public policy measures, as outlmed in Task 4, which . -
| " were not given the attention they deserved — particularly as seen now, with hmds:ght ina -
. time of energy crisis. Even though foreseen by some authorities, political conviction was
" lacking by Congress and the Executwe to place these addrt:onal measures on the pubhc
_ pohcy agenda S : : : -

_ Coal conversion — in ‘the pre-energy crisis perrod — had very hmlted federal R&D
' support Gasification and liquefaction were of little apparent interest to manufacturers and
users of these products. The implications of scale and risk, and other barriers, were not -
factored into federal R&D planning. if the Interior Department had tried to sell 2 sub~- _'
- stantial, obJectwes-onented nat1onal-pohcy—senstt1ve R&D budget to either the Bureau of
~ the Budget or the Congress, it would have been outsrde the bounds of credrbrhty and apo-
tentral Landldate for total re}ectlon B : Cal - :

It took the exrgencxes of a major natronal energy CI‘lSlS to recogmze, belatedly, the .
natronal srgmflcance of coal resources and 1ts conversron products, and to formulate new
R&D and addrttonal mfrastructure pohcres e el -

B Therefore 'experience with coal extractioﬁ and conversion R&D suggests that, absenta
national policy on utilization of this national resource, federally-funded R&D at relatrvely_

low levels is mefflcient in achtevmg any objectwe

ke C. MOTOR VEHICLE SAFETY ) |

Task 1 — Orlgm of than R&D Pohcres o :

e "The federa] program in motor vehlcle safety research a recent development in
o .-'Amerrca s automotive hrstory, was undertaken because of the rising toll of death
“and injury that accompamed the nation’s increased use of motor vehicle trans-
" port. In the 1950’ and 1960%, several agencies of government, including the
Congress and certam departments of the executive branch, called attention to the
- rising tolls and subsequently undertook efforts to show that such losses were N
._preventable BRI : SR PR - B ‘ :

e The origih's of the "federall program may be traced to efforts by a' few key .~ -
_ _md1v1duals m Government most notably Daniel Patrick Moynihan, then- Under«' =
. secretary of Labor; Kenneth A. Roberts then representm<I an’ Alabama district in -
- the House of Representatives; and Ralph Nader, a consumer advocate whose
" arguments for safer automobiles sparked the 1965 Senate hearmgs that led to the '
o Nat1ona1 Traffrc Safety Act of 1966 S

o ' - Imttally, responsrbrhty for earrymg out the federal R&D program was put in the
- hands of the Department of Commerce. More recently, -it has become the_
- responsibility ‘of the National Highway Traffic Safety Administration in the
Department of Transportatron Rulemakmg and R&D to support 1t are both the
' Admrmstratron 3 responsrb flities.

- ArthurDlitdelnc




o .The prog,ram of research |s planned in NHTSA to supply the support necdcd for S
R rulemakmg, but fundmg, is revnewed and authorized by the Transportation Branch e
of the Office of Management and Budget The R&D program ttself isa matter of L _:
! : .concern to the oversrght comrntttees of Congress - PRI

T ask 2 - Exphcnt and lmpltcrt Pol:cres for Atloc'ttmg letan R&D Funds .

| @ The federai government program of R&D 1s based on a pohcy ofraptd mtroduc—_f o
o tron of existmg technology : L I :

U The research strategy whrch derwes from such 4 pohcy is one whrch 1mphes thatf' B

o _ma;or reducttons in accident losses due to tmprovements in the motor vehicle are . SN
not llkely and that most of the gams wdl be made through the use of what is. now_"' L
known to be effecttve S T T e L L

'y The federal program emphasrzes the reductton of human losses in motor vehtcle )
accidents. Efforts are directed at the ° second collrston - that of the vehlcle
occupants with the mtertor of the vehtcle o o = i

.e_" ”.The legtslatron wluch launched the federal program mandated a system of safety-_ o _ S ,
" . related performance standards to be met by motor vehicle manufacturers as the =~ .- - . '
' means for forcmg the avarlable safety technology mto the motor vehzcle B

8 - Research supportmg these standards was to be supphed under contract thh"; o
" -independent civilian agencies. whose efforts were. to be directed at specific tasks:‘_"'
. ;.and whose work was to be accomphshed by specrftc approaches and procedures

e B_ec_auseof _the emp_hasis._on_: performance standards_and the d-ifﬁ_culties of writing
‘. such standards, research is directed at-components rather than systems, In a larger o
. .sense, the system of concern is. the. total motor vehicle system and 1ts efﬁmency, R
- economy, and envrronmental effects as well as its safety ' : ST

Task 3 Expltcrt and Impircrt Ob_lectwes ot‘ Cwﬂlan R&D Fundmg

L __,A_,‘lﬁ_o,;,_.;:_‘,;,'l’he 1966 leg;tslatton wlnch created the National Htghway Safety Bureau and tts'

- "suecessor orgamzattons, and Wh!ch mlttated the federal’ program ‘of motor vehicle -
- safety research has as its stated objective the reduction of losses i in motor vehrcie..

. 'acc1dents due to deftctenc;es m the motor velucle 1t3c1f ' e

o The goal of the federal program is. the reductton of rtsk to reasonable levels
through a program of ‘‘technical forcing.” Such forcmo would bé’ accomplls‘ned -
by obliging manufacturers to produce products whose components would meet' _

L performance Spec.t‘icanons establlshed by rcsearch as attamable and cost- effectrve '

w0
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Task 4 - _/I\.lté‘rn.ntisvb:;‘.m Civi_lian R&l)_ Ful_ld_ing_ L

e Mtcmahvc\ lo i !cdv dlly iumtud :c-\muh tlml dwclo;)munt promun, as meiiny
. for the improvement ul motor vehicle safuty. are conceviable. Various forms of -
subsidy.- penalty, and - mlormatlon dlssumnatmn are dle!dblt: to pursuc cnds';
smular to thosc 0! llm R&D prog,rdm : : R

° 'llw céonomic. mwntwus oi Huh‘sld} d.i'ld pcnd[ty pow SOVeTe .idmm:stmllvo dma-

o culties because they are costly or require immense amounts of aceident ‘data in S
' order to dilferentiate risks by make. model, and year of vc]mlc and thc c!luutwc- L
hess ol thc \uumus micty 1tcm~. hcm“ Lonsldcrcd s ' o

o ‘Ihl'oa :ﬁaiibﬁ" di-;*;ém’i'mltio'n' as d mcm'; of mduung. denmnd Im vchldc salcty'_g_'

.. improveéments, poscs other pmh!cms in uddition. Its clchtwc ness. is nmrkcd!y e
. limited by individual pcru:ptlons of risk and riqk d(.(.cptdm.e and thc prevarlmg, s
"_bchci that au.ldcnts lmppcn on!y to othe"s s S TR e

T'lbk S Reiatlve Efﬁmency of Cwlllan R&D Fundmg

"0_' o Th:. federl progrdm is dlrected by a smgle agency {NHTSA) wh:ch in a sense, e
. exercises almost monopsomstlc control over the nation’s program in motor
vehicle safety. This program is designed to support rulemaking for the purposc‘; ot'

; forung available sah.ty thhnology mto the motor vehlcle product Sl :

' 1"':_0_7.' ﬁ_Thc-hrogmm cmp!msm‘s cx:stmg tuhnolo and dtsuaunts thc possab:hty ot s
R 1uture m;uor gains in aafcty throug,h rescarch-dwefoped mnovattonb ' S

e In 'ter'm‘; of 'Stdtcd gbdls" ‘i'd rchLtiOn'o'i' lossw' in'motor&chicle auidcntq itis
' not powhlc to demonstrate conclusively that the program has been cffective. 1t
omay. in fact, never hc ‘possible to isolate with any. reasomblc certainty the ‘
“contribution made’ 1o rcduung aectdent losses by imotor vehicle: mfety Lom-'_ '
: ponents l"oo many mgtors qnnuihmcously a!!c(,t thc L!Ludcnt ratc B '

e In terms of Um'Co"nduut' of itsbroghm thc'cffit.']enc.y Of'thc rééedrch effort is lcéﬁ

7 than could be hoped for. Criticism has been ‘directed at the NHTSA trom several
quarters for its failure to makc use of the research it has bought, Important results’ _

are “left mqufﬁue.ntly evaluatud for early implementation as standards. Fre-
quantly, these results are not coordmated within the agency” and ‘with other Y

‘_._'”d&,tm.lt’i having’ regulatory conu,rns w1th the motor vehlcle (FEA and hPA
among othcr‘;) : :

D URBAN MASS TRANSPORTATlON
Task l - Orlgm of R&D Pohcieq .

e Fhv pohuc\ hdvc Ol]"ll‘!-.llc(l from d:[icrcnt sourws over t:me dl]d lmvu lelwcd

qn,mmant!v m reqpont;" to admmlstrstlom ofhudls t;md thelr pohtmdl pnor- '
’ me:. Col S : - . L -
-.139

" '_A'r_t'hqr' [._)'L_it_t-!ei Inc ‘__':"



@ Major explicit policies have dilferent origins than impticit policies, .
e (’a_)lxgi't‘ss halﬁ p-lu'yc_cl un inl'cr_mittcnt _ro_ld in‘,‘s‘hj.lpin_g R&D p'()l_icic.\"__ e

e UMTA Adnumstmlurs more timn .my othcr pd!‘tlL“i havc bccn llw \uurw nl lhc_ Lo
u‘uudl m\phut Jnd cxphut polluc

e _: ._llw Litltb and users havc lmd tlw iea%t Lonsu.tcnt ml‘lucnw ovc pohucs although e E
- mnst of wlmt hds tr.mspm-d h.:s hccn mstnlwd as. aidmg thcm Gl e

@ ththcr translt opcmtors not tlu' tmdntlonul produuus h.wc bccn thc sounu: of-_
S nmjor nnpilut .md cxp!tut R&D pohuus :

Thruug.h 1ts dlkﬂlOl’llmf, |cg,|slat|0n (onbrcss lald the frdmework dnd ovcrdll dll’t‘(.!l()l)b
for R&D policies by requiring 'that a study be conducted of transportation R&D nceds for S
- program planning purposes. This action. undcr the 1962 Urban Mass Transportatlon Act w.ls' s - |
_dcmgncd to get some policies and prioritics considered for R&D rather than rauctmb to_', R
E nulwldtml rcquu;tq for demomlmt:on moncy madc by c1ties : T S

_ thn urban transportatlon was thc wxpons;blhty ol' tht. U S. Dcpartment of Housm& L
_Jnd Urban l)vvclopmcnt (HUD) (pnor to- 1%8} it sct thc foilowm,g. ObJCLtIVCQ in 1ts "Nc ﬁ
' _Systcms Study ' -

e .-L-nhun.cé'a-hd- ijmp'rt)ve. khc mial city"'s';yé;téh’l;-

e dc.hlwc ‘qu.thty ot aceess 10 unban ulucatlonal _IOb and cultural opportu- -
AR .mtiea o

e iiﬁprové tht-qualﬁy'df tfa:1sit.:;érVices.

@ - relieve traffic congestion, - -

‘dchieve more efficient urban land use. .

:prqviclc cicaner, qu_icter. and more, ut_trac_tivc p_ublic t_ransportati__on e
- 1 .prowdc more dltu natwes to urbdn rcmdcnts m modt and stylc ot urban AR
living, and - ' -

e pcrmlt mdcriy |mpr0vcmum of urgcm tmnsportdtton problcmg, wnthout e L T
'pre-cmptmg Io:u_ range xolutlons for the Iuturc B T A T 1.. e D

Smc,e the R&D has been undcx Urbdn MdSS Trdnsportatlon Adnumstrdt;on (UMTA) . L
UMTA administrators have been the source of major policies. In rmhty, this has been shared' _' '
by the. Dnrectors of UMTA Ofﬁce of RD&D who thL preparcd the major alternatwes tor
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L()nbid(.‘l'dtl()n by UM]A admmistmtors Howwtr u.rtam projeuts wcrcxm},lul out by A
UMTA administrators for special treatment and were «.!Lllld”y ;ﬁovuncd by supamtt. pol:uu. R
ln respome {0 pressurcs by speual interest g,roups : - =

e R TTE A S

: :'_.Whi'lc '_niosl'o!‘ tho' mujor 'pqticigs ha_v'c 'origin.zlltud ‘with these two puéitions.' the :
“Secretaries of DOT have had & major role in ‘prioritizing different policies and adding =
authority. to different policies. 1t is evident that, in the period from F968- 1972, nmny of the L
Tederal !uﬂdmg_ policics were motivatéd by the goal to produce visible. dttr,.u,twc dmmatlL BERAR
Tesults lhdt would rctluct well on thc Sucrctary .md thc Admmmtrdt:on - o e

. L Thn: ;_,c'ncml transit opcr;ltingn d!‘ld mdnuilii't'urinﬁ‘ ihdu%ti"ies have nbt been an origin of -
oo _ SR nmjm R&D pollucs This is due to the conscious decision made at UMTA, in 1968 to turn to e
EOP ... new sources for soluttons to’ probicms It also can be attributed to the. absence of a e
| T coor dumtcd cflective body w1thm the transit mdustry to intluence R&D pollcws Finally. :

P o the transit industry has pldu:d .morc emphasis ‘upon incremental, service, cquipment. _

' ~ maintenance and management improvements. However, during a major part ol mass tr;ms-' S

- pormtmn R&D hmory substdntml R&D iunda have beun <;pent on New Systems R&D N

: 'lask ‘) - Exphmt and Imphclt Poilues for Allocatmo than R&D Funds s S

: Epr |c:|t

T lllt‘ expllut pohueﬂ have becn reldtlveiy t.on:’ﬂstent throughout the mdjor hlth!’}’ of
p nms‘i tmmportahon R&D Speuhc.dliy thcy (.dn be chdraatemed as tht, followmg, :

LI l-undmg 01 R&D that has thc potcntm! ol allewatmg the probtems ot the "
R c:tu.s : : . : . -

e Fu_nding of R&D to ré_dut;'c' the costs of ﬁi_éss fraﬁsbortation. i

e _fundmg, of R&D that would increase thc dttl’dbtlveﬂebs ol mass transporta—
E _UO!’! over the automobtlc i01 urhdn travnl ' : '

: 0 Fund;ng R&D that LOUld anoumge (.ftluent ]and use and mcreasc_r_.
" mobility in metropohtan ara.as ' ST L

e f-'undino of R&D 'thaf Will':dévelo'p‘ transit-systems which increase accessi- =
. bility to employimerit, reucdt;omli and othu Lenters for thc entlrc populm e
tion at the !owest LO\E A S T e o

' A . . ‘. e . P‘funding.ol' R&D.that wmikl r'cduc{- ;‘ioilu_ti'on i_n the urbah'ﬁrc'aé:.."

e lunding of R&D that has the potmtrdi of uuprovmg the qudhty oi mass
. tmnsportatlon in tmm ol speed, salet) dnd aesthclm _ : oo

Thc cxphut policies hdd their roots in the Jllmg tmnslt systcms and problems of tlu
o u_mcs They were based upon the overa!l eouls for mass tmmportatlon and mass tmns:t R&D
u whuh were required by Congrcws and fomml.nvd in thc Ncw Syitcmq citudy L

' Arthur D Little fnc.



-_Impllcqt -

lmphut p(ﬂlueb Imve cvolvcd dﬁd r..h.mged over tlme eonl‘ormlm. to the. c.ontmgcm ies i
. and priorities of different administrations, UMTA policy leaders, short-term. pational goals,
and’ political incentives. They have changed in terms’'of substance, emphasxs and mterpreta-- o
tion. Spemf u,ally the t‘oIlowmg objectwes have been aqsocxated w1th d:ft’erent cras: Sl
B Bejore 1968 at U S Dc’partment aj Houamg and Urban Dcvelopmcm (HUDJ

e Fundmg on reactwe ba%ns based upon requests made by utles e

- : _:0_ F unding of demonstrations that would-build a t:onstituenc_y fo_r UMTA (R

o °".' Funﬂmg R&D in the name of dcmonstratlon Programs L
o :'1968—!979 DOT/UMTA) |

0"' Fundmg of R&D that mvolved aerospace technology mdustry expertlse and R L
' _.techmmans ' ST : : = T SR PV

L ® Fundmg of R&D that would provnde the most tmmedmte v1s:ble, and news-'* L
o :worthy payoff' ; - ‘

' "__9' : Fundmg of hardware and technologlcal altematwes for :mprovmg mass trans- -

° Fundmg of R&D that would chvon.e mass transportahon !'rom tradltnonal and'--]_' i
-conventxona! ldeas manufacturers approaches, and mterests . A

N '9' : _'.'Fundmg of New Systems R&D

1 972 Present (DOT/UMTA)

_ Reductlon of R&D fundmg for hardware new systems soiutlons.- o

@ Fundmg of R&D dlrected toward Specmc vnnﬂabie metropohtan needb and el {3
demands I e e . e e e

'@ Funding R&D that wd! produce low—cost alternatwes for thc tmprOVements of
‘mass transportatxon : ‘ ‘ Sl e :

4
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Task 3 - Explicit and lmplicit Objectives of Civitian R&D Funding =
| _Expzicii e

The prhut objeetwes I;ke the exphut polncnes have bcen rclatwely permanent over &
time. They wete based on Congressional legislation that authorized -the program and the
- :New Systems Study which was mandated by (‘ongress for the expressed purpose of settmg
' '-guldelmes tor f'uture mass’ transportation R&D
o

'._;-.Speuheally. the exphut objectwes have bccn to L

) LA - demonstrate new 1deas and to bmld knowledge through nsk money
. o'__ 'frelate mass transportatlon to the natlonal objectwes of rebulldmg the '
Co natlon sc1t1es et o : iy e

e create'equality of access.”; |

-._'.:‘ link mass tl'a“SPOI'tatlon R&D to land use and to address both mstltutlona] S
- - and technological problems. - ' R ‘

R ° produ"c'e ciual_ify’ of trg'rz_si't sen'fice__. .

.- o - relieve traffic congestion:

“.®  minimize adverse impact on the environment. .. i

@ enhance efficiency of equipment and facilities. .~
T catégbrize, cohceptdélize; and ‘develep' pretot)}pes df the st:ite-ef-t'he-af't."-'

:_"f‘- e 7-.':tr1gger mnovatxcm in terms of aesthetlcs speed reduced polIutlon, comfort
¥ and safety AT e e

e l_.ihcreasc ljiders_hip,_'". -
e ~ demonstrate life cycie_ costs. and pru'dent 'ris]:c“s__ S
e e  help disadva-nfa'ged_ riders, such as the eldefly"_uixgl :h_eﬁdieap;{cd. T

" produce energy-saving technology.

...43..
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_._Implicit

l"he imphut ObjLLthE:b hdvc ohan;_,cd over time in ra,sponse to the chdnge m Admu 15— '
tmtlom and ch! R&D pohcy makers Fhey lnwe bf?t.il : '

o8

e

' 'mfm- 19()8 (L“OT/UMTA)

Q .

3!5-' 195(: (H‘UD)

to bu:ld tire Lonﬂdeme of the transet mdustry in the fedcra] govemmcnt and 3 e
to estabhsh a mty conqtttucnoy . . SENEREE "
| to save the nort‘m.ast Lommuter raxlroads 3 : i

to" defme need constxtuency, and tthmcaI approaches that responded to T
probiems of the cities. : : R

. 968 - 1977 (DOT/UMTA)

@

to shore up the St'&gnant trans;t mduqtry and to pro;ect the mdustry mto the“ B

to inc__rea_se standardization.
-to_bai_l ouf p_:_'omisi'ng denionstrations that were ﬂOL_mde_'rihg. o

“to stimulate technological édié;i'iié'es*thsz .wa;;na--s-e“ r_é’;ﬁ'l’icatéd‘; _

R 14 incroase compeﬁtiOn in the ,noduatton of mass transportatlon eqmpment

. to reduce pollution. -

.to use tm prertxse and manpowur oi aerOSpace to bmld technologlcal_. -

advamemem in mass transportdilon :

modem sge of hmh technology

to produce Pi‘oduf‘ts thdt were m.t-. 1blé‘, visible, salable, and politically R

2 beneficiol.

to terminate the-federal pur \,h""C of ob solwte equm\_nt bemg purchased."’ '
under the capital grants ps'ogzam o : SR

o develop 'the um,ernnn,m nﬂosmatlon bdbe tor settmg product Spemﬂca—i SRR
tions based ugon aner te"hnoioay e.g the TRANSBUS prototype '

ArthurDlilelne.



L1973 - Pfesént |

: .to protect the federal government s mvestment in extstmg transrt cquxpment
o to make the market the drwmg force for R&D not the technology

'. s Task 4 Altematwes to C:vrhan R&D Fundmg

to place mcrc.dsed cmphasns an mass transportatlon mandgement operatlons i
;md service 1mprovements s

to termmate R&D fundmg after tho prototype development stage and let "
mdustry contmue develOpment to the product:on stage S

“to fund “hlbh nsk—hlgh pdyoff" R&D such as the contmumg work on PRT LR

There is no feas:ble alternatwe to federal R&D fundmg to produce major ma.ss'i L

N transportation technology changes such as the deve!opment of new systems. Private industry * '

is both unable and unwrllmg to make the large mvestments requxred l‘or the follownng‘*f_'i"" _'

reasons

el

)

and high nsks

; '.the' ab’serl”ce of a preclictal_)le,- long-term r:rterketfor their_ product."' L

mgh costs ol the R&[) Lo
. Iow-volumt market for new systems PTOducts

o MetrOpohtan areds dre unable or unwrllmg to fund new systems R&D for the followmg ; S
reasons 3 ; L e I

 lack of funds to undertake the R&D. -

' 'lac'l{ of .feb.‘i‘mical skill to suber.rise:theR&D: S

a5

domination of the metropolitan area market by the feder:il'go'v'emment ' :
combined with the fears of whether the federal govemment w1ll contmue to
support quahfymg products - : - : L

--'hnwﬂlmgness to assume R&D costs out ot local budgets to meet nat:ouwnde L
“tran sporta tton needs :

uncertamty that dny manut‘actur rs would bid, given the market uncértainty =~ -

 AnthuDLitelnc.




: L3 unwiilingheSs fo take poiiticai.risk of failurc oi‘ ‘the tcchnology.- :

For these reasons the fedeml g,overnment is the only souru: Wlth the opportunlfy. C
power, and resourees to fL.nd new systems R&D ' = L : ‘

Altermitives to exelusive t'ederal R&D l'undihg exist to stimulate incremental product -
nmprovunent vehu,lc 1mprovement small Lomponent development OF: semce mnovatlons'

_Task 5 Relatwe Effzcnency of lemn R&D Fundmg

Expenence to date suggests thdt federal R&D funding ha:, bcen me{' fmient in achievmg o
the major objectives estabhs"led for the program. However, this. conclusion. must .be -~ -
.tempered and understood in Ilght of the f‘ollowmg facts: (1) many of the projects launched . _:' Iy
“are still incomplete, or their products have not been in existence sufficient time to realize R
their full potential impact: (2) no clear alternatives different froin federal R&D funding have .
been discovered to accomplish the program. objectives, given the special conditions and.
needs of niass transportatxon and (3) past expenence has illustrated that pollcy-makers were .
too sanguine about prospects for lmprovement given the complex conditions of the transit:
industry, metropolitan govérnment decision-making, the federal governments ablhty to
manage and direct R&D and the non- technlcal problems pecuhar to mass transportatson

We eonelude that the relat;ve efﬁc:ency of federal R&D fundmg m urban mass""
transportflt;on was 1mpa1red by : : ' '

-'-‘9 .:- frequent poixey and admmlstratwe change‘; in DDT/UMTA

e polltxcal pressures wlnch dlstorted rcalistlc goals and tlme frames for se]ected
: RD&D prOJects ' : : : s :

o Iack of attractive markct meentwes to encourage manufacturers to com-
T mercmh?e the products of Ré&D. : : ~

- ° Lonﬂmtmg pohmes w1thm DOT/UMTA ﬂd"efseh" affectmg market °pp0r
tumtles ’ : : R |

e .failure to pay .serious a'nd c'ohtinuing uttention to_ user needs"and priorities._ .

® - laek of a national tr..msportatlon pthy particuldrly as to personal transpor-
o ‘tatlon in cmes i - S ey

e relatwely low lcvel of' teehmeal expermc avalldble in UMTA ior dlrectmg
“and mamgmg the R&D prowrams ' 8 c

a6 :
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: o . mapproprmtequalrtlcatlonsoimajor R&D pcrtormers L

' '.'_9 . ldck of !ong—mrrge plarmm}, eed dssured cootlo.u.lty oi icderei fu.ndmz,.
E FOOD PROCESSiNG SOYBEAN B S | |
:‘Task l - Orrgm of R&D Pohcnes

‘. o"' _'Agncultural R&D pohcy orlgmdtes w1th the US Department of Agrrculture RN
(USDA) tt.chmcal mput comes trom USDAs Agrlcultural Research Servrce CEni e D
® USDA R&D pohcy reﬂects major farm problems and is pnmanly concerned wath S

support. for the farmer; especrally, farmers engaged in the productxon of the
S heretofore surplus commoditles— cotton corn, and wheat T S

° As a consequence of edlble soy-protem s potentral as a meat repiacement and the.
* value of soybean meal as an inexpensive animal feed, organized trade group and. "
- industry pressure for a natlonal vegetable protem development pohcy has been‘ Lo
mlmmal ‘ e I : : : : '

: Task 2 EXphle and Imphcxt Pohc1es for Allocatmg erhan R&.D Funds ' ST

: Exphcut -

o Toinc'rea'se' SOyb'ean‘ yie‘lhﬁs'-through deVeiobmént 'of irhproved pl_ant verieties.' '

4

l-'{b . To increase soy bean ylelds through deveiopment of more effectwe pestrcrdes

E ® Utth?atlon of R&D to protect estabhshed markets for the processed soybean"
products oxl and meal : . : Lo S o

® To develop edrble soy protem to meet the cntlcal mternatxonal and growmg
- -domestic need for mcreased supplres of i mexpenswe hrgh-quahty protem !

lrnpiic’it o

@ - Not to’ antdgomzre those- presently vested mterests such as the hvestock growers,?=
3 f: who. are bas:cally antagomstlc to the development of edrble soy protem

® To presem, the soybean s proportnonatc mndmg allocatlon in balance w:th the'
- other reglons commoditles and needs. competmb for funds s

s
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@ To lavor R&D progu.ts hdvmg low m.k short-term payout thh h:gh constltucnt'f.' PR
wsxblhty ‘ S - . RS : . :

2 Task 3 Exphclt and lmphcxt ()bjectwes of lelan R&D l*undmg
.f ) 'Exphc;t

o .. Agncultural R&D OIJJELUVBS exnst m two broad catc;,oms farm productlon and‘._. ,:‘
- commodlty utnhzatlon ' A . : e

'e:__ .With respeet to soybeans g,emrally, and edlble soy-protem Spcuflcally. thesc
- objectives are integrated into the missions of the USDA's Agricultural Research .
_ Servrce They are consxstent w1th USDA’s broacl agru.ultura] R&D pollcy

o The pri’mary ob]ectlve of soybean R&D has been t‘o solve prob]eme affectmg farm -~ -
L production. The two objectwcs derived from this primary are: to improve S0y~ e
e bean yleld per acre, and to mnmmwe pest- and dlsease-caused crop losses . :

o . Soybean—utﬂuatlon R&D objectwes focused pnmarlly on soy 01l for mdustnal' -r
- -and edible’ apphcatlons ‘and soybean -meal as an’ animal feed. _Efforts were
: des:gned to protect and expand existmg markets for these products :

® _:For the most part, the objectwe of soybedn meal R&D was to increase its value TR e
.. .and ut1l|7dtlon as an ammal fecd ' - o SR

. " _ To develop basxc knowled;ae of the chemlcal physmal “and phys:ologzcal proper- -
S tles of soy-protem

s lmplicit

© __"-To conduct basxc research upon Wthh mdustry may draw but not to dlrectly o
subsull?e mdustrla] R&D AT SRR

_3.” _ To chsrupt the contmuum of eftort as llttle as possxble f'rom year to year. in order',' -
' .to mamtam the dehcatc balancmb of mterests :

' .Taek 4 Alternatwes to Cnnhan R&D Fundmg '

| Alternatwe measures, capable of mducmg. techmcal cfforts in the mdustrml sector to_"'_i
y develop (3r1d CommerC1ahze) edlble S0y- protem relate to mdrket stlmulatlon o '

@ Using the Scho_ol Lunch' Progam to stimulate-demand.' e '_ i R - o _' . e

e Uemg PL 480 as a veh]cle for mternatnonal dlstnbutaon ot‘ sophlstzcated
: edzble soy pro..em forms : S ;

48
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'o'_-‘ Revrsmg Food and Drug Admrmstratlon (FDA) Iabellmg regulat:ons to '
: promote posrtwe image in the retail marketplaee : :

' Task 5— Reiatwe Effsc:ency of eriran R&D Fundrng

The iederal Lommrtment to the objer.twe of deveiopmg, cdrb!e S0y~ protem suence and
ter.,lmology was mrnlmal wrth respect to antlcmated tuture protem needs ' -

o _Ex'perience with tederal fundmg R&D on soy prot'ein su’ggests that', 'partieularly whenit
is restricted to basic and exploratory research, the results are ineffective in a situation where -
- the subject as a whole is receiving low priority by the funding agency. The work is primarily - -
of professional interest to the scientists in the agency s own laboratones and has httle '
relevanee to the potentmi mterests of mdustry : : ‘

. Therefore rf a srgmﬁcant socral goal is to be achleved (:e . rmproved nutntlon) S
S Congressxonat and Executive support must. be obtained on the priority and level of support. - _
to be given. In this case, poht1cal pressures produced an ambrguous 51tuat10n, and 1ed to -
programs being pursued mamly for thexr own sc1ent1ﬁc sake ‘ ' :

_ ' In only one instan‘ce (schdol lunch programs); it became'e\'rrdent that éll:'dditional‘puﬁlie RN
o po]u,y measures (i.e., market stimulation in this case) led to srgmﬁcant product R&D being -

funded by prrvate sources it order to capture srgmficant port:ons of thls substantlal market' T
for soy protem : : : _ ‘ _ i

F BIOLOG!CAL PESTICIDES
| ‘_ 'Task 1 - Ongm of R&D Pohcres
' ‘e The A;,rrcultural RLsearch Serv1ce (ARS) of the U S Department of Agriculture '

. {USDA) and State Experimental Stations through Hatch Act/CSRS are prmcrpal SR
L __mltrators and funders of R&D o

e U S Department of Agnculture (USDA)/Forest Servrce The C enter f'or Dlseasef
© . Control (CDC) of the U.s. Department of Health, Education and Welfare (HEW)
" .-and National Institute “of Health (NIH); National Science Foundation- (NSF);
. ‘Environmental Protection Agt,ncy (EPA) U. S Department of Interlor (DOI) are
- additional. funders of R&D.

e No t.oordmatxon between thtse agencres nor wen between components of U S,
Department of Agrrculture . .
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: Charecteristics ' PRI

@

Conimercialization of R&D ne#er an eXplicit goai'.. '

 User. (tarmer) ‘has avarlab!e economic pest control a!ternatrves and does not o
pereerve need for brolog,rcal eontrols ' ‘ L SRR "

-_lndustry {manufacturer) does not see adequate market and/or profrtablhty Sl e
- instead problems of use, user educatlon and costs and eompatlbthty wrth current _ ‘
chemu,al pestu.rde mdustry o e

Congressrondl and l:xecufwe mterest mcreased after Sdent Sprmg. NEPA and.;'._-_,f_:',
_ FEPCA but tradltlonally has been low level i b LR
' There is a generai mandate in several laws for USDA te conduct research on o

subjects related to agriculture. Btologrcal pest contro] is subsumed under thrs but‘» s :
3not specrf" cally emphas&zed i - ‘ SRR e

Task 2 Explxcrt and lmphcrt Pohcres for Allocatmg Crvrhan R&D Funds

ExpllCIt

Rely heavily on key individual research scientists to suggest and develop research .~~~ -
- directions, with increasing mputs from out51de groups such as umversrtres and
. state agrrcultural statf SEERE e

Within ARS 'increased current .der::entralization .of funding policies to regional, -

'7,1nst1tute and laboratory Ieve!s m contrast wrth prror centralr?atron m Ento--'
'_'.mology Dwrsron - S G e

Inﬁhouse performers for ARS and Forest' Serv;ce fundmg -

Land grant unwersrties ma_ror performers for CSRS fi undmg, wrth dlrector of state' '?'i""*;
.expenment stat:on estabhshlng fundmg pohcy (Hatch Act funds) e

A!most no mdustry performanee of federal!y funded R&D up to 1960 no'..-?"

eontract autho_rrty, and only few mdustnal entities avallable t__o perform research.

_ Lrttle Congressrona! or bxecutwe mﬂuence on fundmg allocatrons except for

estabhshment of research centers in poht:caliy 1mportant states
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. Implicit

&  Policics for basic research arc Qharacterized' by long-term academic rescarch, -
' 'comprised of broad spectrum of narrowly-focuse'd p'rojccts. e B o

e Pohc1es are orlented toward contmuous fundmg of ex:stmg estabhshed centcrs
- and 1ndw1dual researchers SR : i L x

| C'hara(:teristics '

®  Within the U.S. Department of Agriculture, research policy haseémphasized both
- basic long-term research on biological pest control mechanisms anid technigues,
. and applied'_ research and development, in_cludin'g‘field, testing, on specific pests
- and crops of regional or local importance. Although the research has emphasized
- some of the needs of the pest control and agricultural industry, and the individual -
~;-consumer (farmer), it has not resulted in the wrdespread ava:iablhty and applica—
blllty of blOlOgica] control techmques e - C

e "-"-'Fuhdin‘g‘to answcr"q_ues_tions of tec_hnicgl_ fez_isib_ility;' - - | o f

e f’-‘--Fundirig_:tér-a'dﬁ:afic'é'the staté of tec'h'h'o'logy. e R

Pnonty Ranklng of Characterlstlcs(m order of hlghest pnorlty) R

if .Open-ended mult1~year fundmg

e "“‘__.FUnding for.basw_ rese‘a’r'ch and k_no{\ilcrdge'. BErE

~'® . :Funding to advance the State'of technology. -

e F,uncﬁng'ziSéé?_‘talet}fdr 'techhc.)‘l'c_l):gicalf¢hé_r'1'ge;‘.'.f":l R

'@ ‘Funding to answer questions of technical feasibility.

e'_f_ Funding on _zi_ c_len"'ion'stration s'cei.lé..'
... .e Fuding to compensate for gaps in civilian R&D. .

e Funding to c'r'e'at'e a__'rn_a.hp-oWér pipeline _'f-.o'r R&D. -
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L .T,,ask 4_ - Alte_rnatives to.Civilian ‘R"&D Fuhdi’:;g‘.‘ '

- Task 3— Explicit and Implicit Objectives of Civilian R&D Funding .

CExphicit -

o lncré_ase basic knowledge of b'iolo'g'ioal control techniques.:

@ Develop and test experimentally biological control techniques that can be used = . -
) against specific target crop and insect pests of economlc agncultural (and health) S
s;gmflcance throughout the U S. T , -

I3

® Reduce dependence on tradmonal pesuc;des and develop env:ronmentally safe R
L methods . SR L SR ;

ei‘ ; Provxde for trdlnmg of sc1entasts in plant pathology, entomology, agronomy. and B
: ;,'_._-‘_l'eldted fields ' S R , . e

: lmp‘llcit B

e Contnbute to current level of basnc knowledge on piant and msect physxology _
- . that may be of long—term ‘benefit to agnculture, i.e. pump prtmmg of a negiected G
s but needed field of R&D. 3 | _ e

‘ _6_ " Mamtam centers of knowledge and expertlse for readmesa in tzmes of agrlcultuml'-__jl.
k -"_‘cnsesorpestepldem:cs : Dl S L R

e 5 'Commermalxzatlon of b:ologn.al control techmques has not by :tself been a .‘, :
o .uorgoal K - ; ; SR

_ Alternatwes to accomphshmg the objectwes of ARS and other agenmes in bxolog;ca] EE P
L control are: ' : s ‘

o lntcmj,mcy coordmatzon of b:ologu,al pest1c1des -'R&D— sueh as the
Huffaker program ' S R S e

@ Gwmg eonmderatlon to a smgle eoordmatecl organ17ed federal research

_Alternatives to _aid' the commerciali'zal:ion of bi'ologicalpést COn._tr'ol met'hooé inchldé:.

-3 Mako eventual commercnahzatlon of blolocu,al control approaches a re- R RN
Logmzed goal of ARS, CSRS and other federal programs SR R Lo

- ArhurDLivleloc




®  Research and impl.ementati'on of major ‘Integrated Pest Management Pro- .~
_ u,rams using both blO]Og.l(.dl and ehemacal methods in Approprlate combma- B

Wntlnn this context, the followmg altcrnatlves to dxrect federal fundmg of R&D may be
appllcable (gwen in order of prlonty) : . G

@ R‘oyalty incentwes — provndmg some'means“of patent or Iicense protection. - -

] ;-Regulatory 1ncentwes almed at makmg blolog:ca! controls easier to f_ggi's_ g
ter” with EPA. S _ S e

.7"0 RlSk guarantees —~ both ﬁnanual and to the user  to encourage development'
' and use. ' '

e 'Low mterest venture capltal avallabzhty and cost sharmg would mterest. R
‘ -..-.smaller companles but not 1arge estabhshed entlttes TR

'.Task 5 Relat:ve Efﬁc:ency of than R&D Fundmg o

o hxpenence w:th fcderat fundlng of R&D in- th1s area showed that it has not been';j'.—.rl}' R
'.,effectwe in estabhshmg the widespread use of biological- control techmques inU. S. agricul=" i 0
L '_.:fture However end use-of b:o!oglcai controls was nota spec:flc rESearch objectwe and R&D_ T
o i:;fundmg was dlspersed among many uncoordmated agency programs e

. Ba51c knowlcdge has been s:gmflcantly advanced through federal R&D t'undmg A basm'_'r R
o frfor future work, both information’ and, trained personnel, has been established. Spectfle,"__.':_-
. selected demonstrations: of “biological ‘controls have been successful (eg,_screw worm -

'erachcatton in the Southeast to- facilitate cattie raising). In general; though, the user (farmer) ~
. and manufacturer -are disiriclined to ‘accept the risks’ of ‘using such ‘controls becatise of ©
.'1;-greater cost, mconvemence ma]or operatmnal changes needed to achleve successful results
- lack of economic’ advanta;,es compared to chem:cal controls, both from the vrewpomt of the:’
'"_"‘user and manufacturer ' R L T R R

7 The Inttgratcd Pest Management Programs recently begun show desxrable features ot i
o S __cornblmng civilian R&D funding with other public pollcy measures that may help overcome Sy
T -"some of the barrlers to’ commerc:almng the use of some brologrcal controI methods -

'Therefore additional publi'c’ policy meaSure's' as 'indicated in Task4 need to be.
' introduced if the use of biological controls is to be made commercnally attractwe ‘Without
~ them, the availability of those existing chemical methods that are still federally approved
~ will inhibit commerc:ahzahon of- biolog,lcal controls. -An Integrated Pest Management'
Program seeins to be the most promlsmg routc to take '

" ArthurDlitdlelnc -
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