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legal climate than we have seen over recent years—e.g., price and wage-con-.- -
trols, changing energy.rules, changmg tax laws (usually for the worse),in-,
creasing. opportunmes for; time-consuming (and oftenunfounded) lmganon ;
~overlapping and-frequently contradictory-regulatory-rulings by-different
federal agencies and changing accounting principles; The only exception I ..
can see to this need for certainty is inflation, where the problem is too muc,h ;
certainty—growing feelings that inflation is here, to stay. As George Will has
said,*5, It is said business is reluctant to invest because of ‘uncertainty’. - .
Actually, business reluctance reflects: the virtual certainty that inflation wilt: .. .
remain intolerably:high and that government will require corporations-to . , .- -
devote.more resources to.environmental and other secial purposes.” . ... -
No democratic government cax or should try to iron out all of the:bumps-.©
in the economic road. There will bg;periods that are better than others and .- -
that’s d risk that has to be taken: But.a free-enterprise democratic govern--:. . _
ment doeé have the responsibility of net movingin fits and starts, by.applying: . ...
short-term fixes to long-term.problems, changing direction like a broken field .
runner. The proposed Congressional solution.to the saccharin problem.men- .
tioned -above seems to-be.an 18-month postponementin Heu of tackling- :
head-gn the totally unscientific Delaney Amendment. The government should:
confine itself primarily to the macroeconomic sector and the correct policies .
to aid. the supply. side of the economy, and Ieave the detailed decisions—the
fine tuning—ranging from such minutiac. as 0S5 A’s design for safe lavatories, .
(now mostly rescinded) to wage, and price controls for thousands of firms . ..
(abandoned not long ago) to the pluralistic wisdom of the market and.the
“individual enterprises. As Tom Wicker describes it so well in The New. York
Times of November 13, 1977, L

.abusinessman trying to make his investment and spending plans at .-

. -thlS point does not know whether to expect tax reduction or tax: reform~
with all its uncertainties—or how much of either. He does know he faces a-

. big Social Security payroll tax increase, higher minimum wages : and prob-.
ably some form of new energy tax. All three will. have mﬂatlonary effect,
and the prospect also is for somewhat higher interest rates. . .No wonder__ .
business is lookmg for a-Carter economic. policy (that it can count on..

An insightful analysis of the secular' and cych‘cal changes which have taken
place in the investment climate is given in a recent study by a prominent Wa]l
Street firm,*® They point.out-that in recent. -years investors in stocks have . .
come to demand a higher risk premium over bond yields, citing such factors, .
as inflation, the. strains on the.intemational lending institutions.and on trade,.
the rising tax burden on the productive sector of the economy, the decline in
the quality of earnings and. assets brought about by the rapid buildup in un-
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Organization for Innovation

[ am convineed organization.has.a:great.deal-to do.with.theiway.any: company
G ATY: succeed in-innevationThe-top-management-should-be-actively-and-per--
sona]ly involved in the business, and the technological leadership and planmng.

Professor Bradbury put it very well in his paper, Constraints to Innovation:*
“Effective leadership today demands not the good. practlcal man;;but the. weH
trained and broadly trained professional.” -
From the very beginning, Halcon was managed prlrnarlly by techmcally
trained people, chemists and chemical engineers. QuricEQ is the man in : .=+
charge of strategic planning, but we have chemica} engineers right in the: : -
laboratory, working with our chemists at every stage of process development.
Again, to cite Bradbury, “Without an explicit strategy, well understood at the -
laboratory bench as well as in the board room; the failure rate'in innovation
may be.unacceptably high and ruinously. expensive.’”;We Have. followed this.
concept from our inception. When you are under- fmanced -as.we were for
so many years, you really have no choice. But even now it is.part of our funda-
mental thinking, and we are organized so that our entire top management con-
stitutes our entrepreneurial.core, mostly. freed from daily operating responsi-
bilities. Where this structure differs from many larger companies is that we-.
control the R&D directly, for the company as a whole, together with the more
conventional cantrol over our cash flow, This permits us to deploy all our *
strengths rapidly, in accordance with the market, existing and potential, with
the most effective feedback possible. The Oxirane group is similarly organized,
and as mentioned, Halcon Chemical is still another entrepreneurial center, Al
this is based on our experience that even the larger companies, if they are to
. be successful in new venture strategy, must imitate the strengths of small
company technical entrepreneurship, as Professor Roberts also points out.>®
_ The link between sizé of enterprise and entrepreneurial innovation has
been cited frequently in the literature. All the more reason, therefore, t6.+ =
change our tax laws, especially the capital gains section, as mentioned above, .
so that young companies need not be so frequéntly gobbled up by larger
companies (using the tax-free reorganization devices, for example)“ but -
rather have a market for their securities as independent companies.®
I feel that we have achieved a very successful mode of contmumg 1nnova-
tion, despite the fact that we are much larger thai'w¢ had originally-ex-.
pected. In this context we have paid close attenfion to management develop‘
ment. For many years we have had a flow of the brightest young people into
all.aspects of our work, and we are very strong in the younger generation of ..
management As mentloned above .Inany young people preferan; entrepre-
neurial.organization in a way which is most heart-warming to us.. ..o ot
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Dlsmventlng

FIGURE 2 Ethylene oxide, propylene. oxide and. phenol processes all ‘
'progressed through dlscardlng the use of chlorme ‘Chiorine is an excellent
chemlcal but i does not appear in the final molecule of the products and
hence is‘a chémical "“crutch ™ Dr Duncan Davies calléd it “The' Need to s
Dlsmvent at the Brussels Seiin 1974 Throw away the crutches i

stnnulatlng paper, and 1 w111 once agam use hlS words whu,h scty whdt I would
have w1shed but better

' the chemlcal 1ndustry has a technologlcal cha]lenge over the next
'decade of major proportlon Slow growth expensive resources hlgh .

'entry fees _must not weaken the resolve to Scale even; gredter Leclmo- -

logical helg,hts in the next decade It needs to dosoto avoid the fallures

that have belallen other industries such as the raﬂways smce 1860 and '
cotton since 1900. Technologwal change ina slow—growth era needs to-

be selectlve and sophlstlcated and is the only way to. énsure.a, proﬁtable

future From the mdustry s pos1t1on of health and. strength itcan,and1

believe will,be done. .

I believe in the vilal necessity for growth, since without it our free society ..
and solutions to our economic and social problems are doomed. No one can, ...
hope to freeze the status quo without dictatorship. A declining economy,
needless to say, is unthinkable in a democracy. I have previously written about
the debate in this country over the desirability or lack of it for, growth,3% with
a concomitant drscussmn of egahtanamsm ‘which is. fundarnentally 1numcal
to technology, freedom and morality: (It has been aptly noted in this context
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nificant part, the politics of capital formatien and. aIlocatlon of cap1ta1
Jnvestment Even miore, we need more mnovatlons ‘

BT d]S() have

preneuss is the best way to retain something of the: sma]l-ls -beautiful concept,

rather than. force the:burden:of all economic activity irito increasingly- Iarger

existing corporations; or what would be even more counter—productlve mto
the hands of government
We must put our American 1ngenu1ty, technology and market system to

better use to permit growth while selving the historical negatives-of growth, . -

" such as po}lutlon unsafe conditions, and the like.*® In short, I know would-
be entrepreneurs are still all'around us, but will we permlt entrepreneurs}up,

risk-taking and innovation to flourish, for the sake of our -economy, for the ...
sake of all our people, even though s_ome__yvﬂl end up with more than others? ::
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'lat1on to insure our ability 1o, compete in the world markets agamst other
raprdly developmg industrial nations. . i
The role.of innovation and the. factors that mﬂuence 1ts enwronment are

ot always understood‘ In 1976, the Office.of Federal Procurement Policy,:. o

Office of Management and Budget, of the Executive Office of the President,
sent a draft memo for comment to alt-heads of executive departmentsand.

agencies which stated the need for recogmzlng the 1mportance of “innova-. -

tion™. In. part this stated: -

Th_e go_vernment dir_ectly _:_sponsors‘research and developmerrt.th'rough the

.- government in-house technical and laboratory. activities and through pro- :

curemennt actions with non-government organizations. Additionally, it is.
the government’s responsibility to ensure that its.pelicies and programs
stimulate private investments in research and development and to en- -

_ ,courage innovation in all sectors, of the economy. -Acquisition pohcles

. for.-research and der_relopment are.intended to support-these objectives.

In the United Stateg’ competitive economic system, the role of indus- .
try in research and development is particularly important. Industry, trans-’

forms new ideas from laboratories into new and-improved products and -
services and brings them to the marketplace: for the nation’s consumers,
mcludmg the federal government. Industry has built.successfully on ad—
vanced de\{_eloprnents of the past and provided-new products and services
of great economic and social value to the nation. This has been demon-;':
strated in'many areas, including.electronics, computers arrcraft com- -
munications and medlcal services. T > :

This initial attempt to stimulate interes“t anct actiorr at thehighest levels of -
government was never concluded, but. hopefully the current admmlstra,tron
will move forward in such a direction. - gy

Gove?rt;nerttpR &D,:

Government R&D funding has in the past served as a very useful mechanism. -

_ for the support of high risk research programs and advanged. technology. The ..
s0 cailed “unsolicited; proposal” concept. for rR&D funding is no longer gen-.
eraIly avallable and the cost and time required. | for obtaining R&D support
PIOCESS OW 10 take nme months or a year to fund a research proposal and
initiate work even after responsble people -agree it should be. .done.Oné: - . :
recently reorganlzed government agency 1 has been. structured to reqmre 17

e v, oo
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. served. However, thie current trend towards the involvement: of such instita<: .
. tions in the commercialization of scienge and technology is-not in the best
 interests.of the <:ountry R PR : IO

oo el

New Entéribrise Gén‘enttion

wd e gt

New technical enterprises have been a unique source of technologrcal mnova- "
tion; and of & large number of thi§ country’s array of Tiew’ technically based' .

products: The env1ronment for new’ enterprrse generatlon has- deterrorated. o
substantially in teceit years, and nigither th role of the simall company nor
the problems assoc1ated Wlth new cornpany generatlon has ever really been

g

has this country ever had a spokesman on the Washmgton scene for this i 1m- -

P

-portant sector of the' economy
“In Tecefit- years incentives for both the mvestor and the entrepreneur have

been reduced a5 a result of Congressmnal action. Quahﬁed stock optlons for
exdmple, are now no longer available for key manageiment personnel—an im- -
portant incentive for the small, high risk company which normally hasno B
pension fufid 'or real émployment securrty Government over~regulat1on has
made the life of the small company manager—and of thé entrepreneur_ -
extremely’ drfﬁcult and the relatrve costs and ekecutive time assoorated w1th
such regulatory activities are tremendous. Changes in the personal incorne ‘
tax structure have niow reduced the potential advantages of caprtal gains to .
the investor‘and’ entrepreneur ‘and'the 1976 Tax Reform Act now has'a sig- L
nificant impact on'the potential long-term benefits to both investorsand .

_ entrcprcncurs involved with successful busmess ventiires in ferms 6f their &
estate. The cost of ﬁnancmg start:up compariies has substantlally increased
and the prospect-ofeatly finaneial rewards for the' mvestor are greatly tem-
pered by the decreased liquidity of investment. T

In‘spite of these adverse changes in the busmess envrronment for new L

enterprise-generation, venture capital is still availablé even for start-up situa-
tions, but the requirements established by the capital sources, which have "
now bécome * professwnalrzed” ate very exactrng New technrcal ventures

_ however, are being funded by a variety of’ venture caprtai sources—corporate

prrvate fmancral mstrtutrons and even some unlversrtles ' B

The Industnal Envzronmenr

There 1s reason L to beheve that the current mdustrral envrronment under
which most large corporations now operate, tends to restrict “risk taking”
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' FIGURE. 1 Ability to.commercialize innpvative technology today Vs, 10
years ago (132 corporations). T i nte re T Lo@itanl iyl

‘Much-Lesg: o

s-Nuch. Greater... . .-

R&D Directors  15.2%. . . 68.9%
CEO 18:4%

capital organizations: Thie relatively high response level to this survey suggests

* a growing natur4l interest and concern with the subject of technological irno-
vation. While a wide range. of opinions was observed, it is clear ‘that the climate
for innovation is changing: Most corporations; however, believe they are still
innovative and that venture capitalis still available for:new technical eriter-
prises. Figures 1-9 summarize some ofithe attitudes of major corpordtions:' -
on these and other pertinent questions, based-on'the responses‘to the survey.

Attitiides: Major Corporations. R&D|ditectois of the large corporatlons

‘surveyed beliéved that their ab111ty to commerc1a11ze innovative Technology
is:about the samé today: as it was: 10 years ago: ‘Nearly twice as many" ‘of the'
chief executives; however, thought théir companies dre much better m ﬂ-us

. regard (Figure 1). R S

. When asked:to list the relative importance: of factors mﬂuencmg the fund

ing: of téchnical programs, executivesiand researchidirectois of* Major corpo- -
rations agreed that government-regulation is the number-one: problem and‘
that Return on Investment is now the second consideration as compared with
the sitnation 10 years:ago (Figure 2). These- -appear to be new factors that
mdy.well have'a substantial impacl on future innovative programs. The éx-~
ecutives.and directors also agreed that the followmg factors influence thezr
reluctance to.perform governmenit R & D "opportunity cost; goveiment
bureaucracy; know-how disclosure; government patent policy (Figure 3)

FIGURE 2 R&D Directors and CEQs: Slgnlflcant factors |nf|uencmg‘fundmg
- of technical programs today vs 10 years ago.

i AT L

1 Government Regu!_g;iorns Much -More Important

2 ROI . . Moreimportant _ _
Anti-Trust No €hange S et
Personnel o No Q_nange _ o

- Management- . . . NoChange - . =~ . L
NiH, etc. Ng.Ehange R Cop et el GHE

£33




683

FIGURE'5 ~Cdrparate environfent,

L 10 Years | Today Change | Companies
~Exec:Time« S TR I

Gov. Regs. 8.2% 258% | .+ 17.8%:.

Innovative o o j:'. o
Programs 41.4% 58.6% | '+ 17.2% |58

Legal, Acct. R ) . #
Expenses L +260..%. | 41

New ventures are usually successful because of the one entrepreneur who
dominates the business activities. There is no more difficult or demanding
job than running a new technical enterprise. The added load of government
regulations and associated ¢osts can ‘be fatal to 2 new venture that ‘does not -

have the management staff or resources of a major corporation,

The Product Déevelopment Cycle. Theidirectors of research of 125 major
corporation§ agreed (Figure &) that the product development.cycle for tech-
nical products has increased 25% in the last 1 G:years, although 50:chief. i+
executives seem:1o think the time increase is-only 10%. As noted:in Figure 1
the directors of research appear to have a different viewpoint than their chief
executives—or perhaps they are a little more realistic.

Veriture Capital Environment and Attitudes. - Theventure-¢apital com-- 3
munity was asked to rate the factors that influence the financing of new -

- venture (Figure- D. The two considered most important were investment-
) hqu1d1ty and mcreased capltal gams tax. Lack of entrepreneurs and the
unpact of govemment R&D P cedures were not mlportant con51derat10ns

,,Chang'e; -

] Yoar+25%.
+3 Yeérﬁ +-1 O%f' [

- 125'R&D- D:rectors
" 50 CEOs -

-+ 35
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“"FIGURE 9 Financing new enterprises by venture: capltal sources average
data for venture capital organlzatmns reportlng i

+10-¥ ears-Ago « |-~ Todaynse 15 Reporting el
Start-Up Capital Requests | 232/Year 114/Year . | 29
Average Capital
Requested—Dollars | 420,000, | 500,000 27
Capital Devoted to B T O .
Start-Ups o s ] os% |14

- commercmliy successful The 1mt1al entrepreneur ina new techmcal enter- S
prise seldom has the management abrhty—or often the interesi—to mna
large busmess ‘

In the areas of capltal avajlabzhty it appears that the number of requests
for the ﬁnancmg of “start-up” companies is half what 1t was 10 years.ago ..
(see Figure 9) Some 14 venture capltal orgamza‘uons say they now invest
25% less of the1r avaﬂable funds i in. “start-up” ventures. . . g

In recent months we have seen evidence of renewed actmty in the venture
capital business, including some newly formed organizations with, substantral
ﬁnancmg Some un1vers1t1es are even gettmg mvolved with. the venture capital
busmess frorn an, mvestment vrewpomt The corporate pohcy of our larger
companies regarding venture capital, deahng withjoutside entrepreneurs and - -
crealing new enterprises appears to be subject to a variety -of changes. Some
major corporatrons have activated venture  capital programs as a means. of _
seeking 1 new opportumtles outsrde the. fu‘ms others are now e1ther less actwe
than five years ago, or have. changed their investment pohcy with respect to,
the types of mechamsms employed in deahng w1th new enterprise situations..
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us, “don’t use the word ‘computer’. Fortune magazitie says rio oné has-yet
made any money with computers and they aren’t about to make any monéy”,
s0 we:took that word.out'of our proposal. They al$o sald “5% proﬁt isn t
‘enough to promise if you’ré asking somed 1§k’ ' 86w
promised 10%. And‘finally they said; “most of ihe Board is’over 80, so
promise fast results”; So we promised to'make a profit in one year: They
bought our proposal-but gave us only $70 000 i cap1tal wh1ch we used
very frugally.
We-did everything ourselves we: cleaned the ]ohns and swept the ﬂoors
We did the:photography in niy basement; made our printed circuit boards "'
with real silk on wooden frames; we etched them in dquarium tanks. Since
I was the closest thing we had to'a tool maker, I made the tools: Every now
and then, whilé hardening some tools, 1’d 1¢ave them to answer the *phone, -
only to come.back and ﬁnd the tools burned We leamed alot about all
aspects of’business, =
Now, to the question of: what happened to entrepreneurslup As I sald
earlier, I think we should skip the period of time in the “60s. Tt was #@ short -+
interval in the history of business. Things were very unusual: Everybody =~
wanted to invest: There was compétition to invest. I was on the bioard'ofa”™ ™
risk capital company at that time and there were very few investments we "
could make. Others were pouring money into new businiesses with recldés"s-'?”
abandon and there were few opportunities for a careful-investor. -
What it did to engineers, [ think, was not very healthy. Everybody wanted
" to start a business. Wives were'embarrassed to tell other wives thit their hus: ©
band was already 32 and wasn’t starting 4-business. One bink counted 64 =
firms in the minicomputer busiiiess! I-think it was'closer to 264, - '
This period of irresponsible:investing came to an end in the early’ 1970s;" -
and the stock market hasn’t recovered from it yet. However, the‘entrepre- -
" neurial spirit continued, and there probably have been more new éntre- = - = *
preneurial and technical organizations started in the last few years than =%
during any other:period of our history-except for that period iri'the 1960s:
Sometimes-we doiot notice-today’s entrepreneurs because when we look -
at new companies we.often don’t see products that will be significant in-the " :
future. We forget: that those products which are obviously going to be signif:-
icant in the future will be started by the establishéd companies, whéreas those
that need entrepteneurs:to start are oneé-that dre not mmledlately obvmus to
the rest of us. Coann -
Sometimes, also, we despair because the entreprencur cannot start readﬂy
in the same fields that people started in 10, 20 and 30 years ago. This should
be obvious too. The industries that started at that time are now mature and
it takes vast ariounts of capital and research to compete. It is hard to getinté
the business of building jet airplanes or automobiles or even semiconductors.

et
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Page 1.

Summarvu.“u‘g‘_”-; — e e b s bttt s 5

Small bu51ness and 1ndustry are an 1mportant source of
Jobs in-the U.S.A. There are many creative people - with
in both . big and small business .and- industry;, and the .
independent 1nventor/1nnovatcrs ‘have made many.  important -
contributions to this country's growth and vitality. Io’
spite of this recognized importance, federal funding of
research ‘and development is-directed at the 95 percent
level in favor of big business’and -industry. ' Changes ‘in
federal -tax. laws have made it all but impossible:for
Annovative small businesses .to- obtain-start-up capital.

It is recommended that the ‘first step-to turn the de- -
creasing rate cof .innovation growth trend-around is to’
initiate. a substantial and new program for providing S
start-up venture capltal to 1nnovat1ve new small 1ndustr1es R

I. ObJECtlves gt e j?_-u IR -
The objectives for thls proposed new program shuuld be

A, ~To devise dn improved Federal dpproach’ to thef
-orcreation of JObS through 1nnovat10n

-Bf..To focus this effort on the fac111tat10n of
creating new innovative small" industries.

C. .Toi provide a'reasonable ‘and’ fair means €or =~ 7
independent inventors and 1nnovator5 o obtaln
start- up venture capltal

II. Introductlon ST

[ was. flTSt exposed to the vicariousness- of Tederal programs
in 1962 when I learned about the post war efforts to help °
Japan. The. State Department: had decided to glve the
dinnerware industry to:Japan. : This:activn--by ‘one of our
Federal agencies--te actively work for ‘a foreign govern-
ment to the detriment of an American industry resulted 1n
the loss of 5,000 jcbs along: the Ohio River Valley. *1I
was involved with the American Restaurant Chinaware
Association, which successfully fought thlS action’ and
managed to surV1ve .

In 1969 I }Olﬂud a small bu51ness had been Created through .
invention and innovation. While w1th them I was successful L
in developing several new products.-"This company: was “the-.
beneficiary of the first Small Bu51ness Investment Company
set up in Yentucky and it recelved the only loan made by

the S.B.I. C SR
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Page 3

,M"se of”thls reference 1n\th1
and oranges. What interests -
fac111tat10n of innovation in the small 1ndustr1a1 sector.
Mumerous studies since the - famous Charpey report in1967.

have been made on the importance of the independent 1nventor/
innovator.(3) This report was by a Department of .Commérce.
Panel on Invention and Innovation, and to my knowledgé has"
ied to no substantial help to the independent inventor/
innovator. A recent paper by Obermayer brings this story

up to -the presént.(4) 1In brief, the story is that over

half of the“important invéntions and innovations 6f fhe.

20th céntury come from independent inventors or small :
firms: - This was doné desplte ‘the other statisti¢ that only

5 percent of this nation's: research and’ development funds
are spent by smali 1ndustry

Cne may conclude’ from these statistics that if the 1ndependf-
ent inventors-and small industries are doing 50 well that. the
best thing 'to do ist¢ leave them alone. One seldom reads
‘that 2 important changes have _occured 51nce these. statlstlcs-
were gathered. These are:

" The Tdx Reform Acts of 1869 and 1976 increased
. the capltal gains “tax which in turn dlscouraged
psople -in - ‘the high tax bracket from 1nvest1ng

in hlgh rlsk ventures.

The 1977 Tax Reform Act reduced the p0551b1e_'
number ‘of 1nvest0rs in a’ new bu51ness from
30 to 7.

Thus we now have 2 federally 1mposed ‘bdrriers Wthh make it
aimost impossible for the inventor/irnovator team to obtain
start-up venture capital. Even before the capital gains

tax ‘increases the venture capitalist seldom,entered “the .
picture af start: up: .This reduction probably had’a greater.
Aimpdct on ‘the traditional "famlly and friends' source of -
funds. These ‘effects show up later in the statistics as’

a reduction in the new issues.  They could be the Z most |
probable ‘reasons for the trcmendour decline in the: venture
capltal 1ndu5try and in the new 1ndustrlal dssues. .

In Judglng £Fom ‘my own experlence in both 1arge and small
1ndustry,‘1 think 'that for many innovations ‘the 1ndependenth
iiventor and small ‘industrialist can develop new products
far more eff1c1ent1y than can large industries. . Certainly
there is ample ‘evidencé that 'a large’ numbet of ideas are.
"out there'. .The.primary problem is to £ind thse practical ',
and reasonable way to bring .those ideas into fruitien. [The
reason for government to do ‘this is that under the present
conditions it is clear that no one €lse will ‘provide the
required large sums of start-up capital. The generation of
new jobs and taxes is the domlnant Justlflcatlon for &
'Federal 1n1t1at1ve
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to have ‘an ‘assured source of gas o keep warm during” the f'ﬂ
winter. The cost 6f the new gas will be' $6 a thousand Cubic
feet at the wellhead plus’ thecost of mov1ng it to thej'
customer, about 4 times the present prlce of natural gas

My cost of heating- ‘could go from $5007a year to $2000.

At that level I could elect to-0il, electricity 'or im--+-
stall a sclar unit. I have not been asked if I will
undertake the obligaticn., If the customers’ pull out will

I, as..a taxpayer, have to take zt over7- As an 1nsurance
p011cy I probably w111

In my spare time, T have been working om @ novel energy
conversion methodwhich W1ll make plants of thls type’
obsolete when perfected. = I-submitted my ideato 50
different organizations for research funds without success.
- It is the sort of idea that*ieither works and proves-itself)
or it doesn’t work at:all.  When it works, I will have to
have high risk start-up. Operatlng capltal to build proto-:
types, :field test, pay attorney's fees, Sset up a market-
ing and.service orgaﬁlzat1on and go- ‘through the ustizal- steps
I will not. need to buy: a- building and expensive equipment’
At this time!I.do not. know of anywhere I can go to obtain
these funds.:' This is:not the& type of activity Small :
Business Investment Companies:or the Small Business Admin-“
istration would back.. I would not have any trouble giving:
the inventien away, but that is net what it is all about.
I do not have. resources to cover the leoans and I would
not be able pass the. coverage along to existing’stock- .
holders or customers “We do, have v dual set of standards

V. State: and Federal Act1v1t1es in R&D Support of
Large Industrz

= The Commonwealth of Kentucky, :which ranks 44th in- state
-aid to.secondary. education,. has'spent of committed $70:° -:
million over the past 4 years for coal conversion rescarch (7]
While a substantial-poertion has-been expended by -the k

" University of Kentucky, we have not read of any private’
small busineéss contracts. This, despite the fact ‘that I was
told when I came to Kentucky in 1963 that the greatest need -
of the state was for:

"the development of a smokeless st111 for the
small entreprenuers throughout the state ’

The bulk of the coal conversicn funds have been Commltted
as matching funds with the Federal government to large
industrial concerns. T am.in agreement with this—approach
as it.was first requesteéd in- the budget’'by the Kentucky
Science: and Technology Commlsslon wher - I was the Exetutive
Director.

¥entucky has alsc committed $38.6 million this year for
tourism facilities. {8} These facilities are a source-of
perscnal enjoyment but their primary purpose is to attract
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At one tine T was employed y ge inddstrial ¢onc -
develop government sponsored RED contractsy :This effo:'waS“’""”
successtul-and very helpful to'some ‘of “the Corporate leng -
range programs ::Last yeatf in-a: survey ‘of 1,600 industrial
organizations-on’ the’ ‘appropriat&rrele for +the “fedetal gov~“3
- erement in iricredsing prodactivity, -the ‘Geénerdl’ ‘Acéounting”
Office found that ‘the ‘vast majority did not want fedéral
assistance. (13)

We have a situation in- wh1ch government ‘s plac1ng m11110ns
at the state 'level:and 5illions at“the-fedeéral ‘Tevel into!
the support ofllarge industry and the‘ group would ‘prefer -
to be left aloné. Transfer of much of this activity. friom
the large“to the small sectdr over'a 10 year pETlOd should
be a relatively palnless operatlon ;

VI. Federal Act1v1t1es for Innovatlon in Small Industry

The great whlte hope for the 1ndependent 1nnovat0r ‘ds
presented by Obermayer (4) - #s the Small ‘Pusiness’ Innovatlon .
Program of “the National- Science Foundation. ' NSF'was directed:’
by Congréss to spend 12% percent of its ApplledISCIGHCB and -
Research Applications budget ‘in rewards {o small business:. ~
Obermayer pointed out that the normal client of NSF is the
university and that there was concefn’about the subtle ways.
to keep small buslnesses away from,the funds

My 1n£ormat10n on the program is secondary ds I wag not dwarg’
of it until reCently ‘As an“inventor-from ¥eéntucky I weuld -
expect to beat a dlsadvantage ‘in thé: ‘Téquitement that to
obtain Phase IT funds it -is necessary ‘to have ‘a commitment-
from a venture capital source. Wlitl¢ this'*may sotnd-like’

2 good idea om the surface, it does také control-away from’
the innovator and pldce it with the venture capitalist.

It turns:into.a service program for thé venture capltal
industry. Hopefully thls w111 not be the case.

While this is encouraging we must look at it in terms of :
the total picture as we are discussing a major undertaking.
In the 1978 budget authorization biZl,!NSE received $835 -
miliion. (14) ~“The 1978 RANN budget was $6% million so this: -
works out to be $7.9 millidon, about 1 percent of the 'total *
to efforts made by smill RED- organ1zat10ns In terms of -~
the relative contribution of ‘small business to - our“tech- -
nelogy this can at best be expected to show the way. :

The second arm ¢f-the NSF small ‘business progrdm is the
"Innovation Centers ‘Experiment" lecated at MIT, Carnegie~
Mellon, and-Oregon-Universities., ~According to the Birger’
report on “An Analysis of “the:Naticnal Sciencé’Foundation's
Innovations Centers Expériment™(15) they have been quite -

successful. MXU2Bg‘gEEEEiS%ESJME&AﬂﬁﬂﬁﬂﬂﬁuLl_ﬁuhml££2i-——mu
an idea to th® niversity 0f Cregon I never heard from it. '
T e e i
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reglonal capltal development banks to prov1de Venture and
expansion capltal for private enterprlses (19)

W.E. Ballhaus of Beckman JInstruments in his art1c1e oI
"Personal Investment is Necessarv for RED Growth“(ZU)

gives as the solution, of our problem 4 changes in our tax .-
laws as follows: } I e L Lo

Permit“"rﬂllovef" of c?pjtal investments.:T

Ailow 100% Writeoff of capital losses.
Allow 100% writeoff of interest on/funds borrowed -
for investment.

Abolish tax preferences and minimum texes accoc1ated
with capital galns. Py . NI

Newsweek rEports that Congress is.- 11ke1y to. change the
Capital gains tax back to 25 percent -- where it was in
1969 (21). : , :

We have a clear recognition that independent inventors

and inncovaters have the capabilities.of turning our,
declining innovation trend around and a trend. by big
business and 1ndustry to decrease: thelr iong range 1nnovat1Ve
‘efforts. We have attempts by Congress to do something with -
universities and, banks, and we have an administration C
formed committee to do yet another study. We have the -

drive by large industry to. increase. the Value of their
stocks through special-legislation.

What 1 cannot understand 1s why there are: no substantial .
attempts to make the independent. inventor/innovater a. .
part of the process. Why do people seem afraid. to.discuss..
the need for start-up venture- cap1tal7 ) : :

VIII. Preferred-Approach to;Innovatlon

My third and final premise; is. that we.have.a tremendous
resefvoir for innovation in the independent inventors and.
innovators and that once we make it financially attractive,
for them to go into.business we will see the hlgheSt_ :
innovative growth rate in the worid. The next.step is to
develop the legislation which will make this.possible. .

We need to be clear on the difference-between entreprenuer- .. .- :
ship and innovation: When Amy. Carter sets up-her lemonade.-.

stand and goes into business-she becomes an. entreprenuer.

This is not the problem area and our system,seems. to be. .
generating an abundance of these. Innovation is the act of
introducing something new or novel and it seems quite proper

to restrict this to some product, device or process that
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One is led to believe that all Cerigressyhas to do is to ‘
change the capital gains laws and that people will be - . - .
searching for 1nventnrs and innovators to take their money.
This I do not believe..:It will help:but:the primary
benefits will be to wealthy individuals rather than- to
inventors and innovatdérs. :People:wili:have new ideas and
inventions regardless of the: tax:laws.- ‘They-will nhot- :
innovate unless they perceive that the gain will be worth
the effort. Thus a prudent wealthy investor will see the
large corporations such:as Exxon-and General Motors as the w
wisest place for their.investment--d¢llars: : . .

I recommend that -they new_legislation set.up a-substantial” ‘
allocation for small business.start-up.venture-capital. @ - ) ¢
I think that this.should grow over-a period of perhaps SR :
10 years to equal the amount’ currently being. funded to
"large industfy: . Industrial R§D.in- 1976 .was:$26:6: b11110n
of which $9.2 billion came from the federal government.

We ‘recommend that-our geal: Be to.provide.an equal:amount”
to small industry for starting.new ventures-and that we
should reach this equalization inm 10 years. 1In this process
we would seek te bring our . percent of- ‘gross’ national product:
devoted to research and &evelopment to a: 1eve1 CGmpEtlthe
with Russia.

Once the decision-isvmade to:increase the:rate of inndvatibn-
growth in this country and to prov1de the fundq to make it
possible the mext question is ---- - .

"how should this be ddne- “to create the greatest
number of jobs and yleld the greatest return to
the‘tax payer?'" : :

Naturally I have- 1deas as- to how 1 thlnk thlS should be
done and T am anxious to share these with the proper-
decision makers. -1 shall be:gratefil+to-be the project
£ the proCedures

consultant in- thc development
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. The objective of Part 1 is to assemble*available =™’
venture capital and R&D data intao a foxm which is, mean-
ingful to the prlvate entrepreneur and analyze the B
findings. . .3

The entreprenaurlng f1rm or 1nd1v1dual ig lnterested
in risk capital,: not sol@ly venture capitalor Rs&l." :
In particulary such- individuals "and firms-are ihterdstéd
in two main: parts of risk capital, -the part they muist -~ °
stupply by the use of internal resséurces; -and the part

which must be .sought from:and’ supplled by ‘cutside non~
" associated sources. The former is labeled ‘First Mdney,™
~ the latter, Venture Capltal

The . small technlcal flrm ‘has -a dlfflcult problem
{as compared :to.larger -established- firms) 4in- ‘start-up - *
of a new techniecal:-product verntire, Private venture :
capitalists are more ‘likély to-provide ‘dutsidé support
during a. small firm's second-or third stage growth than """ -
for initial:staxrt-up. - Thig'méans ‘that the unaffilidted
individual:-or newly formed firm'is-'fac¢ed with net—worthf
reduction before salés ‘provide: operatlng revenue and’ e
outside sponsors show interest and, ‘pérhaps,  finance
further growth.

Large technlcal flrms may, w1th1n llmlts, mark up
product prices with first money expehsés, ‘but -price- "' ° -
competitive suppliers of any size are less inclined to
venture new products through the use of flrst money

Established federal contractors may mark—up the
prlces of current contracts for'federal goods and’ e
services by about 4% of federal 'salés ‘and thus prepare :
for future federal needs and proposeé -venture capital -
sponsorship through the use of -the federal R&D contract
instrument. Nonfederal suppliers of any size, unaffili-
ated individuals.and small ‘technology firms must use
equivalent commercral first money 1nstruments for the_
same purpose. g . :

About 90% of all 1ndustr1al flrst money is 1ncurred
by the.largest 624 firms and the amounts are recovered'
in both commercial and ‘federal ‘sales. ' For these firms,
an estimated $1.4 billion of a total $18 killicn flISt
money (1977} was recovered in: federal sales, the rest
through commercral sales. -
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to remove. implicit or explicdit considerations of an

. innovating - unit's "wealth" (or net-worth} as a criteria
For gualification to participate in federal innovation..
The ‘conceptualization sugg

quallflcatlon Be"based on industrial standards for-the.... ..
hiring of creative scientific - and technical personnel

A pre-quallfled individual orx entrepreneurlng unit

would receive direct paymetits for proposal submlttals,~-
solicited or unseclicited, to provide nonfederal suppliers
of any size with egual entltlements to thosé foind: in--
IR&D/B&P accounts of established federal suppliers.

Other aspects of the.conceptualization are directed
towards equally dlstrlbutlng Federal innovation entitle-
ments among pre-gualified unaffiliated’ 1nd1v1duals,
small firms, nonfederal suppliers of any size, .and:
'establlshed federal contractors.

"In essence,-the: conceptuallzatlonaadvocates pre-'
gqualifying and providing equalsentitlements- to those
who-may successfully-innowvate in: therfuturesand dlimi-""
natlng current criteria and benefits which give unbalanced.
advantage. to those who have successfully”innovated ‘in
the past. N et arebseat e
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PART l

DEFIWITIONS

A "catalyst 'whi¢h motivates effective and
efficient communications between participants is
risk-capital; the spomsor,” to protect his invest-
ment; the innovator, to.gain rewards for success;. .
the consimer, to arrive at.an. lntrcductlon whlch--
meets his needs, goals,-and constralnts.,

Risk capltal lS a. flnanc1al Tesource Whlch
pays both operating and facility capitzl costs as =
a new 1nnovatlon proceeds to market introduction..: ..

It is a "risk" capital because;atzthe'beginningﬁf
of innovation, .at the idea or concept. stage, certaintyﬂt:
of meeting, the ‘diverse.goals of ali‘participants is:- -
at its lowest. -Unpredictable.technical and market
events will most always be encountered which may -
cause a major revision in the direction and goals
of an innovation program, or even: lts termlnatlon._

All participants must adavtlvely—learn as

" uncertainties are. encountered ‘and reésolved so:that:
a2ll may be benefited. by new knowledge as 1t is galned
and risk capital becomes:less  financially "risky" as
a2 new innmovation nears.consumer market introduction.

Risk capital:.is dafined as: a-fidencial rasoqrce

employed for twe:purposes: . to -p&y operating and’
facility costs of new product lnnovatlons__

Ogeratlng capltal pays ‘salaries’ and-beneflts of7“-’
creative scientific, techniczl, and production people;
venture planners and managers; marketing and market
research personnel and costs; and other labor-intensive
supporting activities. It also pays for purchased
services and supplles such as computer services-and.-
special materials. Operatlng ‘capital is expensed as'
a cost of current product-sales and therefore 15 "not
taxable. .

Definitiomns




713

Some Data: leflcultles

Government:mJSSLon agencles 1arge technlcal
the Financial. Acecpunting Standards Board .
card

 firms,

; g Ol LES10NE
Revenue Service use.the. term- research and: develop~,
ment" (R&D) to. identify, ‘direct and indirect scien-..
tific and technical, labor costs & magor portlon of
risk capital. : : e .

However, the definitional context of R&D does
not include. all.the finaneial elements needed:to -
1ntroduce a.new: 1nnovatlon intoe.its. target market.
The FASB R&D accounting procedures are followed in
SEC 10-k industrial: R&D- reporting.* :But. the costs.
of several activities- requ1red to innovate a mew:
product .are not. included "in FASB ground rules, -but
are included,in the;definitional context of risk. .
capital. These FASB cmissions are market research; R VA
capitalized R&D plant and equlpment product testlng,. -
and computer programmlng.ud - : : i

. The . SEG's 10—k report as a..cof equenca :
silent on.industrial -R&D plant and equipment -invest=~ .
ments, venture plannlng, and 'some support activities-- i1’ =
amounts which ‘are 1nc1uded 1n the concept of rlsk :
capital, e T Lo Denoan

But private entrepreneurs require risk: capital -
not solely expensed R&D, to-perform the total Innova-:«-
tive process.. Official government.reports do not.
report risk capltal but wvariously and partially -
report the costs of labor-intensive R&D activities
{direct- and-overhead costs, excluding General amnd
Administrative mark-ups).

The definitional context of R&D apparently varies
within govermment. For exzample, Securities Exchange .
Commnission 10-k reports of industrial R&D expenditures
includes R&D spending by foreign subsidiaries, but the
Census Bureau survey covers only domestic expenditures.
This difference alone-.can account for as much as a 25%
difference in reporting for a third of the companies
covered.

AR&D Spending Patterns for 600 Companies, Business Week,! :"i."
July 3, 1978, pgs. 58-59.

Definitions _ ’ _ 3



7157

FIRST MONEY

Some firms may affq;d.thegtptélwcdﬁtjofﬁaniinnovation
by obligation of first money internal rescurces and not
require outside venture capital to complete the innovative

required and the assessed risk of their récovery ‘through-
current and expected product sales. For example, the -
first money scale and risk to fully .innoyate, a.supersonig.
transport was considered beyond the meahs of any one
company. For this reason, in addition to national
-security reasons, the commercialization of nuclear: i
technologies was also judged unaffordable by any one-"
company. Outside flnanc1al suppo;t was requlred in .,
both cases. . .

.Small firms or entrepreheuring'indiviﬁuals may
often afford little more than the cosis to conceive an
idea and communicate it to outside venture’ capltallsts.—~z
Their problem may have more to do with dec151cns ‘about
acceptable-net-worth reduction to pay first money cost&
than the risk of cost- recovery through current’ product
sales.

Large Companies -°

Large companies with established: product lines may
sometimes mark-up their product prices.by a’first money .
expense. The common term for such an expense is - "research

- and development." As pointed out in pefinitions, the = -~
concept -of \R&D is not the same as first money even ‘théugh
R&D is a major part of first money.  For this reason the
data which follows is generalily understated as to an
accurate representatlon of large ccmpany flrst money
expenses. - . L \

Business Week reports that 624 compan’ es:(QfEQver:
$25 million annual. sales) spent: $18 billion\ for privately--
sponsored R&D. activities.in 1977. These expenses were >
recovered on commexrcizl and government salesyof $971:
billien. What Business Week does not reportlis that- .
of the $18 billion reported as privately—spomsored, -an -
estimated $1.4 billion was recovered on sales to govern-=
ment (IR&D/B&P cost-recovery of about 2% on industry : -
sales to government of $70 billion). Thus, an estimated -7,
$16.6 billion was more likely recovered on commercial
sales than the $18 billion reported, and about $1.4
billion independent R&D expense was taxuayer-supplled
and not supplied by private coensumers of- the companles
commercial products 0T .services. . :

First Money i - \ 4

34-270 O - 78 - 46




717

offer consumers unique-techniecal.and. management capa-—:: -
bility, or they:may be -a member:of an economic oligopoly::
wherein .a .small.number.- of suppllers control khe! sellers e
market ’ . . .

¥
data, howeve;, is accumulated by the Bureau of-the
census. Arbitrarily-defining ptice inelasticity to-: .
be present when over 50% of total industry-sales are:"

, supplied by:.four (or;less) suppliers;.we find the = : e
following industries characterized as concentrated-and’®. o -
price inelastic. Because these! industries.are also’

R&D intensive, firms not in the controlling oligopoly

may also supply price inelastic products and services

by marketing unigue technical capability and management.

We would.expect to- find most: privately-sponsored R&D

expense incurred:by these industries,-and; in fact,. ... = .7 -
this is confirmed by Business Week data. L e ;

TABLE 2

R&D-Inten51ve Industries’ Dominated by Four (or less)
Suppliers of Relatively High Sales Volume
(over $1.5 billion total industrial shipments)

L ) (in billiomns) .
Industry © ¢ ¢ ’ S  Bales
Organic Fibers, Noncelluose ) sl
Soap and Detergents ’ U s
Turbines and Turbine Generator Sets ,
Internal Combistion -Engines =

Ball and Roller Béarings

Electronic Cﬂmputlng Eqmt

Transformers- ;

Household Refrig. and Freezers .
Telephone and Telegraph Apparatus .
Semicondictors and Related Devices
Ergine Electrical Eqmt.

Motor Vehicles and Car Bodies ]
Motor Vehicle Parts and Accessories-
Afrcraft .

Aireraft Engines amd Parts,

Railroad Eqmt.

Guided Missiles and Space Vehlcles

SIC 48, Communicition . B

les (1972) ©

3
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Source: Formulation of an STS (Space Shuttle)} Market :
Development Plan angd Sales, (NASA}L,DGS Assofiates;
Sept. 1377,.pg. 2L. . .. R T

ZConcentration Ratios in Manufacturing, 1972 Census of Manufactur-
ing, U.S. Department of Commerce, Bureau of the Census, MC72(SR)-2.
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—growth is beyond the inventor' E means, the idea has

. growth pattern.

a low chance of surv1v1ng 1nto a second or“thlrd“stage

A ederalmFlrst Money.-

New product flrst money is* made avallable to,'
established federal contractors through a taxpayer,
instrument.-
established federal contractors &S | cost-of d01ng—‘
business:" Such ‘costs are recovered ‘on current feder
sales. - -This flnanc1al flrst ‘money strument ig kna
as Independent ‘R&D,; "Bid and Proposal‘(IR&D/B&P)
IR&D/B&P is an allowable federal contract expense
accordlng to the Armed Services Procurement Regulations. -

The amount of industrial first money recovered on
federal contracts was $887 million for the Defense | -
Department's 91 largest contractors. This amounted to
about a 4% price mark-up on their Dob sales of 26.5 -
billion. )

These recoverable independent technical costs
must demonstrate relevance to PoD's interests. They
also include the contractor's cost to make venture
capital propositions to DoD venture capitalists which,
if supplied, would be supplied through an R&D contract

s instrument.

' First'ﬁoney . ' : vy et

Total first money recovered on federal contracts
for all government procurement is not known, but an
estimate of 2% on $70 billion industrial sales to
government (1975), or $1.4 billion, appears to be
reasonable.”

Thus, established federal contractors are indirectly
provided taxpayer-supplied-first money to independently - -
create and explore new product ideas, assess the agency
consumer marketplace, submit solicited or unsolicited
venture capital propositions.to federal R&D sSponsors. .. ...
First money may be recovered whether a venture capital
proposition is successful or not, although federal con-

_tractors may. sometimes only partially recover the total

amount expended. Unaffiliated individuals, small firms

7Congressional Record, §9250, June 3, 1978.-

*
IR&D/B&P costs are reported as the sum of direct and indirect
costs, excluding General and Administrative cest allocation.




723

WTURE CAPITAL. -

Outside wventure capital in support of new product ]
.Annovation.comes. by means of .several.-financial- Lnstrum:ﬁ“-m
ments.

T —
== eguity stock.(common and preferred),

.:;- bonded debt (convertlble or non-convertlble
- dGebentures), . S D e e

%— trade debt (outside financial assistance by s
the supply of services or materials at "no . W
cost” with deferred payment obligation), o

" —= short or long-term loans {if unsecured, in
- the bond category:; if secured, in the
commercial loan category),

‘== direct ventire capital coqtfacting
{commercial or piblic R&D coatracts),

:w s grante'(reduced sponser financial and
technical engagement and direction as
compared to R&D contracts),

-~ no-cost use of sponsor owned plant and
equipment, i.e. facility capital.

! Some of these flnanc1al instruments may be employed
in dlfferent combinations to continue an annovatlon
beyond an affordable first money cost, with, as
mentioned, a portion of total first money allocated
to meet the 1nformatlonal needs of outside venture
capltallsts.

Pr;vate Venture Capltal Small Technical Firms

‘ Small firmsereceive outside‘venture capital from
several types of: private venture capitalists (see . :
Fig. (2)). oOutside support is usually publicly offered
at the second or third stages of a small flrms growth
with previous growth flnanced as ‘shown.

Figure (2), however, does - not’ spec;flcally .
reference federal government as an eariy supplier of
venture capital through the instrument of federal R&D
contracts, although the category "Unknown" may malnly
consist of federally-supplied R&D contracts or grants,

rather than equity ané loans as shown.

The study also included an analysis of equity
funds to all industry and particularly the flow of

Venture Capital. . 12
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equity funds to small technical: firms, Figure {3).

. The study concluded that equlty .support to.small
technical firms paralleled general .economic activity,
"with 0.0-0.5 percent to 2 percent of the total equlty
flowing ta such. firms.8 In. absolute tarms,  equity. .
for, small..

Another independent study found that equlty
venture capital for the small technical firm declined
‘from gl .1 billion in 1969 to less than $16 million by
1974.° ° ) T

Venture capital data, throtigh the instrument of
commercial R&D contracts, is not avallable but is-
believed to be almost nonexistent.

Publlc Venture Capital

In fiscal 1975 federal R&D of $19 bllllon was
-@istributéd mainly:to non-siarket performers;* $10.4°
billion vs. $8.4 billion to industry.l0 These dis-"
tributions were directly made to support agency in-house
scientific.and technical activities and to industry and
private non-market operatlons by the instrument of R&D
contracts.

Also during fiscal 1975, non-market performers
recelved more than 100% more "seed" or start -up

8Op cit (l), pg. B.

%p cit (4), pg. 8.

*Non—market performers, in the context used, are innovation
performers. Such performers are not judged in their cost/per-
.formance by econcmic standards; profit, .return on.investment;
stock or bond market prices. They are noﬂ—ccmpetitive performers
‘available from competltive pr:.vate encerpr:l.se . We are not referring
to a privately-owmed monopoly, such as regulated power utility, but
to a publicly owned monopely which supplies a publiec service. An
example would be the Sandia Corp. where "the means of production"
of its services are owned by the State and not by private.capitalists.

10g deral Funds for R&D and Other Scientific Activities, Fiscal
Years 1975, 1976, and 1977, Vol. XXXV, RSF 76-315, pg. L.

Venture Capital ' ' 14
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capital® than industry;
P JEhan . incus

..§3.5 billion .vs.$1.5:billion.11

Small Techknical Firms

. The. study'jf
found thHat of 319 biliion: total R&D. expendlture,'aboutu“
$700 million, or 3. 7%, was, awarded through the! R&D
contract 1nstrument.~- . - :

Large TédhnfcairFirﬁs;rw:-':;. .

Large technical firms were awarded about §7.7.
billion wventure capital in fisecal 1975 through the R&D
contract instrument.

However, an obsérver claims that many of the
largest defense companies are more likely non-market
operations than profit-motivated companies, and thers-
fore not measured in their performance by economic
standards. The Scientific American articlel3 claims,
for example, that Lockheed's sole source position for
follow-on sea based ballistic missiles, starting from
the Polaris and continuing through the Trident, removes

‘profit and cost-reduction motivations which are

characteristic of the usual understanding of private
competitive industry. Several other examples are cited
of government's direct and indirect control over the
U.S. economy through the employment of non-market
mechanisms and operations.

In presenting federal R&D allocations we have used
official R&D data which does not distinguish between
corporate behavior and motivational patterns of various
federally~financed R&D performers, except as such data

_distinguishes between stockholder owned private firms

and chartered not-for-profit operations, such as in-
house agency laboratories, technical centers and

*"Applied research” in government terminology. All terms mean
the earliest, most risky application of risk capital {subject to
previous caveats about R&D definitions), Also, reports of in-house
R&D costs are under-reported by about 16%, OMB Press Release, #15,
Nov. 21, 1977.

Urb1d, pg. 1.

-

12 Internal Memorandum, Office of Federal Procurement Policy
(draft), May 13, 1976. .

13The Pluralistic Economy of the U.S. by Eli Ginzberg,
Scientific American, Dec. 1976,
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:FEDERAL‘IVNOVATION MARKETS

Government haa suoplied venture capltal tc perate
-sector contractcrs & et natzonal eecurltyrgoals sing
e late 1950 S,..t0. meet- the
. Bince the . eariy.1930's,
the exploratlon of, commerc1al nuclear power, however, !
has been mainly. a nationalized. scxentlfec ‘and. technlcal
effort performed by "capturad" national laboratories..
Industry has only lately taken an actlve role in its
commerc1al supply., : -

Startlng 1n the early 1970’5, an lncrea51ng share
of federal R&D has been .applied to.the .imnovation-of
new civiljian. produces, processes, -and "services.ito
meat housxng, enerqgy, transportation, health;:environ- -
ment,'and safety national geoals.. Approximately one-half
of total federal.RsD {$28 billion, FY.1979) -is now.
targeted towards achlevement of such goals.'

) Broadly, two lnnovatlon narkets are created by
national needs, goals, and prlorltles.

-- innovations consumed by federal agencies for.
their own and unigque use

—— innovations consumed by nonfederal purchasers
responsive to national civil needs, goals,
and priorities. .

Federal statutes, policies, procedures for the
first marketplace cannot be the same for the second.
This is because innovaticn participants for the former
are different than those for the latter. That is,
innovation creative technical personnel, venture capital
sponscers, and ultimate innovation consumers presents an
array of combinations for the latter innovation market=
place that bears little correlation to effective and
efficient combinations for the former.

Government, as an experienced consumer of innowvations
for 'its own and unigue use, must separately construct
policy for the nonfederal consumer innovation marketplace.
This is the challenge facing civil agencies, a difficult
challenge because many key personnel are experzenced
in AEC, DoD, NASA innovation markets wher_ their
knowledge :is. no- longer relevant.--~ s

About the most that fan be sald i that DoD VASA,
and AEC (now part of DoE) innovative experience is =~ = -
important generally, but such experience cannot he
institutionally applied to civil innovation participants’

Fedefﬁl Innovation Markets
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BRIEF DISCUSSION:”. Evolution 'of DoD First Money and '

Venture Caoltal POllCY

o¥ @esfgn phase at

5 section Brief1y
reviews changes to. DoD pollcy Wthh has governed flrst
meney since theé early 1960's." . : .

The start of. a new weapon s des;gn, like all inno- -

vations, begins with an. idea,or desxgn concept. about
what the new introducticn may be in the future. The
idea may be accepted by a company's management for
first money expenditure to further explore the idea. -
But because the introduction of a major weapon into-

DoD 1nventory most alwavs incurs a long-term flnanc1al
burden which aven the: largest,suppllers cannot ‘afford,
there is a judgmental limit’ on. how far into -the inno=: -

vative process the cempany may- proceed on lts own flrst"

money :Lnternal resources.

Pollc1es of the 1960‘n

buring the 1960 s defense suppllers were asked
to principally use:internal resources® to move Con= -
ceptual weapon’s .design  into Engineering Design before
direct R&D -.contract support would be DoD: supplied, and -
then only supplled to the competltlve w1nner.:

A July-August 1967 Harvard Bu51ne55 Rev1ew artlcle )

by Martin Meyerson, Martin Corporatiocn, "Price -0f

Adminission into the Defense-Business" describés accumu--

lative first money to remain gualified and prepare for
competition. The article describes in some détail the
DoD 1960 time-period policy for acguiring new weapons.
and, in particular, describes the-financial burden o
placed on contractors to gualify-and compete Ior‘“”““
englneerlng desmgn and productlon contracts.

-Mr. Meyerson noted that competltlon would occur
in the early phases of a weapon's innovation by periodic
sponsorship of R&D "seed" contracts to support. DoD's

Adding to'-internal first momey resources were R&D "seed"

contracts.,  They were pericdically and compe:ltlvely awarded’ to,t"

assist government sponsors refine’ a procuremént specification
for a later full-scale engineering competition. Such weapons as
the .C5A, F-111, F-15, F-14 and several combat ships were intro-~
duced using this approach.

Brief Discussion: . 200
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Fig. {4}

THE. RELATIONSHIF BETWEER FIRST MONEY AND ENGINEERING DESIGN
COHPETITIONS' 1960 TIME-PERIOD POLICY
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The Start of the 70's

i In 1971 Deputy Secretary of Defense, David Packard,

" revised 1960 policy. He reinstated competitive proto—
“+type -cormpetition; ‘an-informal-effective-and-efficient:

wpolicy..0fithe.1950.. 8, by. lntroduc1ng ~competition.at..

an earlier degign phase than the 1960's mandated e ‘_»—-~a

Engineering De51gn phase.

'-.?igure {5) rillustrates the redudtion"inﬁfirst
money. to qualify and participatein a competitive =
prototype competition. . These competitions were entered .
at the'Préliminary Design phase of innovatiom. ;

Agaln, the cumulative amount is principally’ made—up
of two parts; first money charges to current federal
contracts (IR&D/B&P}, and direct R&D "seed" contracts.
Some profit-sharing, particularly in company support
of R&D "sgeed" contracts, could be chosen by company
managements if it was in the company's lnterests and
was. affordable.'

But even though first money-was reduced -by the
1971 revision, the IR&D/B&P policy of the 1960's was
not changed and, in fact, remains ithe same today. As
with 1960°policy, a relatively large federal contract
sales-base still means. relatively less demand on
commerc;al mechanlsms to pay first money expenses.

) _3$he“1971 pollcy Ievlslon alsc retained some other ::
features 6f 1960. policy. After a short prototype com—

petition; ‘a monopoly suppller would be selected for

final development of its winning prototype design even

though productlon would not be a contractual Ltem, cr,

in other. ways, guaranteed. There was, as a consequence,

little impact on the procurement statutory framework

(and procedural regulations), and excessive non--"

productive meonopoly regulatory-costs still--remained

in mark-ups on the prices of federal products and’

services. Also, the innovative time-period between

Conceptunal and Preliminary Designs still tended to

converge originally separated Conceptual Designs into

a common Preliminary Design--although, on balance, the

appearance of important and competitive design differences

was enhanced by the 1971 policy revision.

The Mid-70's

The U.S. Commission on Government Procurement
delivered its report in 1972 to Congress and the
President. BAll federal procurement {about $50 blllzon,
1971) was examined and 149 recommendations were made

Brief Discussion: - 24
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for improvements to the efficiency and effectiveness

of federal contract expenditures. One section of its
four-volume report treated with "Major System Acguisition,™
(Volume 2y Part ). .

=Much has been written~and-gaid- about the Comm1531on's-

"system"‘report ‘which will not be repeated in detail here.
The important change recommended by the Commissionf. =«
was that competltlve entry into system's competition 3
be moved still further ahead in the design process, to
the Conceptual Deszgn phase. This change and relatlve
1mpact ‘ont first | fmoney , is.shown-on FPigure (6)

ntentjof the Commission's recommendatlon was
to widen the competitive base by permitting contractors ™
less "wealthy" than others, but ctherwise pre-quallfled
to equally compéte by reduction in reguired first money
expenses and ownership of.expensive” R&D and preduction
plant: and: equipment. The work to be performed subsequent
to conceptual design is mainly labor, not facility. .
capital ‘intensive, so facility. capltal "wealth" was to..
be mlnlmlzed in. pre-quallflcatlon criteria.

The Comm1551on s recommendatlons could be character-
‘ized in the ‘following way, "...all pre-gualified private
suppliers, regardless of corporate net-worth, federal
contract sales-base, or principal business should be
permltted to respcnd to federal mission needs at the
idea or concept phase of innovation, enter federal
. innovation markets.based.on.the.federal sponsor's.
judgmental evaluation of their competitive ideas, and
achieve corporate growth during later ;nnovatlve phases
by exhibiting tanglble competitive results."

By full federal agency pelicy lmplementation, the
Commissionexrs believed that diversity of future invest-
ment choice would be enhanced and maintained as a hedge
against uncertain mission needs, and visible and open
compgtltlonbetween alternate designs would achieve
economies not ctherwise achievable (competitive supply).

In effect, a £irm that submitted an acceptable
idea or design concept would be clearly responsible,
in competition, to develiop its own SEElelcatlon for
later investment choice by the sponSoring federal agency.
Ambiguities about full-weapon's design responsibility
would be minimized, if not eliminated. It was believed
this feature of new policy would have a significant
bearing on enhancing contractual integrity which had
reached a nadir during the 1960's.”

*Shipbuilders build what Navy has designed. This is an extreme
case of contractual ambiguity, and makes contractual enforcement
difficult for Navy, and motivates shipbuilder's claims against Navy.

. (Is Navy's design faulty, or did the shipbuilder nonresponsively.
perform what it had contractually committed?)

Brief Discussion: _ 26
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The Comnigsivn's intént was for” agencmes to’ dlrectly’ .
supply venture capital at the idea or'desigh:Concept- - o
phase of innovation as the preferred financial instrument
for commencing and:con 1nu1ng lternate'and comuetltlve

justified continuance.” The réguiTément to'émploy  +
commercial ‘first money- instrumehts'te-keepla”Ebmpetitiﬁ v
pace. over long time: periods would be markedly - reduced
Hence, an efféttive challenge to defense Lndustry

oligopolies, which werée- created by 1960 s pollcy, could
becone a feature of U.s

Clearly, previous innovation polrc1es had fostered
financial and new business- 1nequ1t1es dccdording £o_a .:f
firm's netsworth, federal contract sales— base,iand o
principle business. - While not ellmlnatlng lnequltles,
the Commission's maln thrust was" to mlnlmlze them.

The Comm1591on s recommendatlons were CQnCElved

equitable financial®&nd-new busihess’ entitlements;
regardless of relative het-worth, federal ‘contract -

sales-base, or the principle business of a- pre quallfled -

1nvent1ve/1nnovat1ve unafflllated 1ndlv1dual or flrm.'

Within the rule of law, the Conmission's recommenda—”
tions were also referenced to innovation's primary :
attributes; that is, to attributes’ which are lndependent

. of technologies, scale of:resources, -fimé. spans- from -

idea to introduction, and the particular constraints,
goals, capabilities, and other characteristics of
innovation's performers,/ sponsors, and ultimate con-
sumers. In this sense,  the recommendations were not’

to govern only a particalar major innovation, but to'"
govern all major 1nnovat10ns.*- “The need to "tallorlr

a particular innovatiocn progran ‘to- £it w;thln the
particular characteristics of a partlcular ihnovation's :
technologies, resource scale, tlme spans, and part1c1—_'i
pants was recognlzed T

-The Comm1551on recommendatlons were adopted by the
Executive Branch in April, 1976 (OMB Circular A-109,

. .
Including Navy's ship acquisition pregrams. -

*A "tailored" inmovation prograzm is described by innovation's
secondary attributes; sales price, operating cost, performance,
and introductory schedules. Each innovation is uniquely separated .
from others by secondary attributes, but all are the same when
referenced to primary attribute.

Brief Discussion: A R
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FEDERAL: POLICIES WHICH GENERALLY: INHIBIT PRIVATE VENTURING

Both DoD and NASA depend on the creation of unlaue

"and innovative ideas in achievement of national segurity
-and-space-seience™ goals;»and ‘bothare” taklng policy-and:
; { ixs ncney requ;rements for

entry 1nto thELI 1nnofatlon markets.;

i

But some overall federal nollc1es Stlll teng. to'
inhibit prlvate venturlng generally, and are policies-
over which thése agencies have’ ‘Tittle control. The
emergence of newer and smaller businesses through
reformation of past DoD/NASA -innovation peolicies will.
decidely improve chances’” for broadenrng the private’
innovative supply of ideas for future needs by exeendlng
opportunities to smaller businesses and zllow such firms
to achieve corporate growth based on z continuing com- -
petitive merit.” These reformations’ strengthen private
enterprise- specrflcally, and capltallsm generally.;

However, the energence of new lnnovatlve small e
firms as idea resources for these’ agenc1es is generally
lnhlbltEd by prov151ons found ln the u. S.,tax code. "

Frledrlch Hayek noted.

"The most serious CQnsequence (of .the.system-of .
taxatlon)...ls the restriction of competition: - .
The systémn. tends. generally to favor. corporate as
against individual -savings .and - partlcularly £0:
strengthen the posgition of the established cor-- -
porations agarnst‘newqomers.‘ It thus tends.to’
create qﬁasi—monooolistic situations."15

The tax code drives private venture capital out of
the private marketplace into the treasuries of large
firms where it is unreachable by unlncoroorated firms
and individuals. - The wealthy prlvate cao;tallst, én
whom most private 1nventors 1n the past’ have depended,
is fast disappearing.l®

_ Inotier major reservoir of venture capltal 45 the e
U.S. Treasury, as has. been. porn;ed out. But individual "

lsIhe Constztution of Laberty, Friedrieh A. Hayek 1960
Henry Regnery and Co., -pg.: 320.- .

lSThe Role .of New: Technical Enterprises dn the U.8.- Economy, -
Comperce Techniecal Advisory Board., U.S. Dept. -of Cotmerce, January -
1976, pg. 8., see also, Op Cit (5), pg. 227. )

.-
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© produced by large fitms (10 000 +). The ‘Board’ suggested ‘that’

' &osts forunew‘pro&udt'feasibility”demonstrations’rather“
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But the U.S. tax code equally treats tax.deducti=:
bility of all innovation expenditures regardless of
relative rlek'of expendlture._ Thls clearly motlvates:

ties will have ‘been: encountered ‘and resolved} maiket
data made more préciss, and expectation 6f flnanClal
return made more reallstzc and conv:.nc:.ng.l_-8

The*U‘S. tax code burdens the prlvate lnventor"
who must pay: "secd"™ moncy ‘out of his own pocket as-
outside capital decisions are delaved ito relatively
expen51ve late design phases, This artificially limits
innovation. te.only those’who may be sufficiently "weaithy"
to afford the costs.of .delay, but individual-or corporate'f'
wealth of the moment has little-te do with the ability-
to create:and eiplore new product ideas for - the future 19

Whatfls;needed.rs:hlgher tax:deductab;llty of the--=

than the same-deductibility for expenses: incurred durlng
later innovative. phases. These later phases would W

include, fully engineered .prototype. demonstrations:and

pre-production pilot runs.-.-Such.ichanges would motivate = -
corporate -and private venture capitalists to. put money " e
"up-front" in the innovative process, a motivation-which +
is clearly absent from current tax policy.and stops. a-
new product innovation before it even begins.

180p Cit  ('5), pg. 164, "Most 1nvestments made (by prlvate ‘
venture capitalists) are not made in start-up but in the' second
or third stage of development of portfolio companies...later.
stage investments are thought to be less rlsky than start—upq

1QScience Indlcators, 1976 Natlonal Science Board, pg. ll. -
The 1953-1973 innovation rate medsured” by major 1nnovations per
R&D dollar, strongly favered small fifms (of ‘less than 1 000 .
employment) :by 4 times the-innovation rate produced by medzum—_::'
csized firms (1,000 to 10,000),"ard 24 tfimes the 1nnovat10n rate ’

Mlarger firms:tend to. produce minot rathet thanm major immovation
e.g. small improvements cthat: rediice’ -the cost of high- throughput
manufac:urlng processes rather than completely novel—products.

Federal Poiicies‘
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Such an innovation policy Wwolld: équally apply to _ i
all innovations and all innovation performers regard—

less of their relative net-worth,; fedérsal contract !
sales-base, or principle business. It would apply )
wegually.to.. -any. innovator that is pre-qualified on the

peers as an expert in prescribed Areds; publy o
sentations or papers which demonstrate new approaches

to naticonal needs.. -In short; such.a polacy would: -
remove relativew“wealth" as .a-factoir in the dlstrlbutlon
of federal. financial and;-new.business. entitlements.. Tt
would apply equally te large flImS and small ‘ones...

But the G, 5 does not have such a natlonal 1nno-
vation pollcy.‘ ‘Becavse it does not, unaffiliated - -
lnd1v1&uals and. small flrms do-not .receive equal-
financial and new busaness entltlements a8 compared
to federal contractors, their start-up capital is
absorbed mainiy by non-market operations, -and: private
capitalists. are. not motivated by the. tax system to:
provide start- up capatal for ideas which may have‘a . .
“only a single and uncertain consumer market.  Thus, - T IR T
newer and smaller businesses are not encouraged to
prepare for and enter federal innevation markets by
‘an unwritten, and unofflc;al net publlc pollcy.---

Large establlshed federal contractors have
significantly contributed to national purpose in the,
past and will continué to 46 so.in the future. Regard—.
less of how a new inaovation program begins, large-.
‘scale organazatlons and résources are very ¢ften needed
at a later time. Provadlng equalltles will not
necessarlly reduce this need, but may likely reduce
the economic concentrations of current supply, and
pave the way for the emergence. of large companies
which are not known today.

Net Outcome ' 34
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the approach for design of an advanced ship's defénsibéj_f?;ﬂ-“

system (SIRCS). Seven qualification proposals were
received; rand of :the seven, three were- selécted-for”
direct payment of initial andr«cCompetitive design’
_activities. .Pirst money-incutred by the firms in
Uproposing gualifirationinformation: was:arsmalle
- Eraction=of~Eirst-money-which.would:.have.been.incurred.;

if the initial.proposals had reguired.a conceptual
design as a basis for award. The relatively’ éxpensive .2
conceptual design activity was, in this instance,
directly paid by Wavy contracts, and not indirectly
incurred by first money charges to current contracts.

Government flnanc1al and new business entltlements
are limited. roughly in proportion. to a contractor's
federal sales.” Those contractors..of lesser federal .
sales may recover proportlenately leSS first money

Thls rough proportlonallty llmlts smaller contrac-
tors to technical and new business activities associated
with a proportionately smaller future sales possibility;
that is, thé limitation preclude smaller.firms from
dlrectly ‘dompeting with larger firms for - ‘majoer  procure-
ments in the future, The smaller firm is not able -to
grow to a competltlve equlvalence..

The A~109 procedure attempts to.remedy this
"built-in" future business limitation. by making flrst
money requireménts relatively 1nsens;t1ve to the
expected scale of futureé new business.  The' intent .is
that small federal contractors may edqually compete
with larger ones at the beginnings of innovation, at
the idea or concept phase where the contracted work
is mainly labor-lnten51ve, and, by’ contlnulng competi-
tive merit, permit smaller firms to acguire the R&D
and productive plant and equipment needed to.gualify.
for future major ‘procurements. The rough. proportlonallty
of first morey ‘and cdurrent federal sales becomes less
of a limitation ‘on future business” possxbllltles,,and
future competition for procurements of any siZe Bécomes
more evenly spread among innovative firms, regardiess.
of their comparative net-worths- and federal sales at‘
the beglnnlng of 1nnovat1ve act1v1ty ' )

The dlrect proPosal payment idea further extends
the A-109 concept by spreading competition over a still
wider innovative“base. Tt adds’ the additiondl featire
of lnsen51t1v1ty to current federal sales- of any "amount.
In short,..it 'is an idea for encouraglng ahd attractlng
new entries into federal innovation markets by providing
&quality in federal flnanc:.al and new bus:.ness ent:..tle—
ments. .

Background e ”_35_:,,m
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This partial list of IR&D/B&P and other‘genmeral
overhead entitlements is a minimum list that the sub- )
stance. of the 1dea should address. Lies : o ﬂ

ker‘pre~qua11flcatlon,'1 e. who should be permltted o
Ta direct proposal payment prJ.v:Llege9

‘“iifcommunlcatlons, i.e. how should agency needs, o
goals, and.constraints ‘and private responses '
be” communlcated7 .

-= procedural matters, methods .of billing and .

- payment,-the agency handllng of "demand—pull“

ideas vs. "techndlogy-push" 1deas, extension

or termlnatlon 0E the dlIECt proposal payment:
perllege. e

Entitlements ol -w - 38
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The alternative to this pre-qualification procedure
- is well known. Creative and imnovative people must
‘be employed by large firms or federal agencies. to .
1mprove thelr chances ofggalnlng start-up f'nanc1ng

P P Y. D .
capltal for the ideas of” 1nd1v1duals or small flrms
is almost nonexistent.

Pre‘Qualification R : “}'_h4g.;”jQ"
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..Constant._ and. Random Needs...

Not all mission needs enanate ‘from one 1evel of )
"hierarchical organization. such as DoD,\they may. issue,
_‘_from many levels. Whether one level issues a need

connected organlzatlon 1t10nal capablllty
demands_are placed,. no demands for. innovative ideas are:
rational at any”level. In. ‘cther. wcrds, if. status quo. e
» were acceptable for the. future .why should a prlce be
paid for new 1ntroductlons°,h‘ o i

But there 1s one: exceptlon to thls general rule.
There is a partlcular category of constant demands for
ideas at all mission,levels. . These. demands.converge -
to a generality.  There is always a need for current
capabilities to be dellvered at less cost. This is
a constant and. COntanlng m1551on need at any. level

The need for additional capabilities over and abbve
-~ those currently, delivered. comes. only. when, perceptions. ..
of the fiuture regUire new capability lntroductlons
~—that if new capability is not introduced, it is
‘perceived that there will be unacceptable natlonal
conseguences.- Such predlctlons may, be made w1th1n
national sécbrity or civilian mlssmon areas by analysls
of future political, economic, social, and national
security enviromments.. Ideas. about new and additional
capability mayﬁthen_ be ratlonally sought.

Thus, there is always ‘a standlng and constent;;x
mission need for cost improvements to the delivery of
standard capabilities-at any mission level, but only.
random needs. for néew and addi ticnal capablllty. The .
latter €an only be based on perceptions of the futurs
environment and the percelved 1nablllty of current’
capability to deliver what is needed in, the.future.
When that perception is made on one misgicn level,
demands. for innovative introductions are placed onz all
subs;dlary levels.‘, - -

Thus, two, classes of mlsslo needs are'inherent,“
in any migsion ‘agehcy dt any mission level: . A

== the constant and continuing. need to deliver.
. current mlsslon capabllzty at 1ess cost:

-="the random need to 1mprove or add capablllty
“to a particular mission level based on. per-.
ceptlons of! unacceptable natlonal consequences
: lf not dellvered. .

Communications oo e Ao
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exploratlon, and_thus. avoid monopoly development of;

the initial’ technology push idea.. The innoyation.
program, after ‘completing those actions, would proceed
-under normal’ demend pull procedures Whlch .are.. spe01f1ed

“program“ofwany“"scale.

Methods

The MENS type document must be dlstrlbuted equ1tably~~'
to the’ nation's 1nnOVat1ve resource and some- significant
changes’ must be made in. current communlcatlon methods.»-

Federal contractors 1nd1rectly charge contracts .
with the costs of field marketing operations, technlcal
and new business planning operations. and. customer visits,
brochures, models, mock-ups, displays,.a "home-bage!
planning operatidn, and other new busrness plannlng
and marketing operations. . The amounts recoversed as-a .
cost of federal saies again will be roughly proportlonal'
to the company's total federal sales.

Federal contractor communication .costs-are, .there— -
‘fore, generally paid by taxpayers. But taxpayérs do
not directly or indirectly pay.equitable. communication.
costs which are incurted by small technical firms,
unaffiliated 1nd1v1duals, and other nonfederal suppllers.
Thus, federal communication entitlements are. also
ineguitably dlstrlbuted throughout the nation's: lan-
vative resource.’’ e

What is lacking is ‘a federal policy which requires
mission agenc;es to take communications initiative,. :
Instead, theé agencies, ph;losophlcally adopt the posture
that it is up to.the contractor te take such initiative
and that their role is ‘principally to respond with new
business opportunity and plannlng lnformatlon when
asked. L .

Government s new busrness ccmmunlcatlon document,
the Commerce Business Daily, is used by mission-agencies
t0 announce new business 0pportun1t1es.. -But -the method -
has several serious.disadvantages. which: ‘preclude . its
remedying comminicatidn inequities,

---1t is“doubtful that nonfederal suppllers are .
even aware of its existence

== it costs too much in terms of value recelved
for the 1ndlv1dual or small flrm

Communications - TR &
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emergence of.newer. and -smdller. buginesses;. ahd:provide:.:

their membership with services of—generaliecénomic~-w

information and analysis; local, state,:and: federal
government rules and regulations, and pro;ectlons of"

All represent an 1mportant nat;onal resource. for
the equltable communlcatlon of nat;onal needs.

Two categorles of m1551cn needs have been prevmously
dlscussed a. constant need. fcr cost: improvements to.
current agency: capabilities, and:.a: random need for
1mprovements to.current capabllltles. T

The latter need may come from either lnternal
agency planning, or be the conseguence of a techno-
logical opportunity.

Federal agencies could annually communicate their
constant cost-savings needs to Chambers throughout the
U.S5. They could communicate capability needs as they = .
are determined and documented in a MENS-type document.

Not all mission needs are of the same priority;
‘some will be more urgent than others, regardless of
expected scale of their solution. These could be
directly transmitted to local Chambers and a general
briefing given by agency planning personnel at several
localities. The intent of such briefings would be to
convey the agency's mission need to local innovative
firms and individuals that are invited by the local
Chamber. It would not be a meeting set-up to draw
proposed solutions from those whe attend, but a meeting
designed solely to present and clarify the agency's
mission need.

Because national security mission needs can only
be constructed by the use of current knowledge, pro-
jections of current inventory costs and expected costs
of R&D initiatives should not unduly constrain attendance. :
by securlty classification procedures——most of the S St ;
mission need information to be conveyed is publicly :
available in commercial publications and congressional
testimony.

A detailed presentation of theé rationale which
supports goals for defense weapon capability improve- .
ment need not be given, but the rationale which supports

‘the mission need's cost goal, could be described as
well as unclassified and publicly available character-
istics of current weapons. By this procedure defense
needs would unguestionably be conveyed to a broader
base of inncovative talent throughout the U.S8. than
current practice provides.

Communications
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PROCEDURAL. MATTERS * ... ,T;-.QZLﬁxu

i This brlef concludlng sectlon conceptuallzes some
- procaedural; approaches £o- melement -previouslyexplained e
--policy.concepts... .1k, Will, have.little.interest.tos those .

who may believe that 1nequallt1es are not fostered

by unwritten and net public pelicy.. It may interest--

those who have been convinced by previous sections

" that large-scale economic - distortions do,. in: fact;-

exist. They may.ask, what -should be done-at procedural
levels to- implement £he- policy concepticns which have

been described? It should be emphasized that much

more would need to  be done about implementatipn matters

than will be described in -this section. . The expertise

of agency. personnel should be brought'to.bear onxthe
issues._.and problems which are bound to-arise if the:

paid proposal appreach is aceented 1n prlnClple for

further- exploratlon. Lo

~Private. Enterprlse Response to Natlonal Needs

MENS-type statements and communlcatlon through
local Chambers will motivate some prlvate innovating:
individuals. or. groups to part1c1pate “The MENS-type’
statement should contain séveral’ agency information -
items whlch are of ‘cencern to prlvete entrepreneurs.$

-— a set of pre—quallflcatlon technlcal standards
Ce———a request for monthly rate cost 1nformatlon e

—- a limitation on the amounts to be dlrectly a
pald by government.

These 1nformat10n ‘items - should be standard addltlons
to any MENS- type statement.‘i

Agency Aéticﬁs-'

The soliciting agency would be required to set-a51de
sufficient funds for dlrect proposal payments in its .
annual budget request.’ How much o "set-351de should i
be studied in detail. The follow:.ng are only suggestz_ons
for the amounts which may be 1nvolved. -

== the initidl- exploraticn of" 1deas-wh1ch'totally
replace current inventory:. $lQO,QQO meximum
payment per actlon h o )

-=_ the" znltlal exploratxon Gf 1deas Wthh retaln
‘fcurrent products, but ‘are proposed to: lmprove .
" their performance or cost. by major part.
improvements; $50,000 maximum payment per
‘action

-

Proéeaurel Matters T Y



) expectatlons. The nonfederal suppller partlcularly

"t'proposal payment, it stands to_

FEEEBH T EHET NN SUPSEERTIva gliccess factors will be
largely unknown, certainly relatively unknown as
compared to the acguired knowledge of established
federal contracteors. Several errors in procedure,
form, and style should be expected.

The judgment as to when to terminate pre-qualifi-
cation would be based on the agency  sponsor's assess-
ment of the sources unacceptable progress towards
achieving public goals, much in the way judgments
about retention of employment within private companies
is arrived at.

But, again as within private companies, several
chances to succeed should be granted. The newly-
Ainstalled pre-gualified innovation supplier, indeed;
has much to learn about matiters of procedure, form,
and style that had not been previously experienced
within private innovation markets. Disqualification
‘for nonsubstantive reasons such as these would not
be fair, and only substantive progress towards goals
should be measured and used as a basis for either pre-
gualification continuation or termination.

Demand-Pull, Technology-Push

The instrument for initial pre-qualification will
have been either a standing or capability mission need
which had been transmitted by a local Chamber. Pre-
gualification decisions will have been based on agency
expectations that the accepted individual, small firm,
or large contractor is likely to have creative talent
which is appropriate to the achievement of agency mission
goals. :

This should not by itself mean that pre-qualification
selections be limited to only demand-pull responses, but
that those selected also should be free to propose
technology-push ideas.

The proposal of a technology-push idea is more
risky and exXpensive than responding to demand-pull
needs, for demand must be created based on perceptions
of & need which has not been formally issued.

o The cost to propose a technolegy-push idea should
also he directly paid when proposed by a pre-qualified

Procedural Matters .. 500 .
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Arpenpix XITE

“Sumary BUSINESS ENNOVATION APPLIED To NATIONAL Nmﬁé,‘" BY Rorawn Tis-
. BETTS,. PROGRAM, MANAGER; EOR SMALL; BUSINESS; APPLIED, SCIENCE, AND, RESEARCH....
ﬁP?LmATmNs DIBECTORATE NATIONAL SCIENCE FOUNDATION

Small Busmnss Innuva+1on Apphed to Na t1ona1 Needs.

v
Sub-TitTe: HNew Program at the Nattonal Sc1ence Foundatzon Coup]es |
Federal Research to Technolog1ca! Innovation ~ S
The National Science Foundation has introduced a hew program, in.part
~as a resulf of Congressional interest, to increase the opgortunities
for small science and technology Firirs. in NSF. -Hore important, howevelr,
the program rgpreséhts’a'new'apprdaéh to Fedoral” research-and its -
possible vole in the éCUnUth ObjectiVES‘inc]udé-utilizing small e
5usiness s;iepce 3“¢-tech39109Y fivins 1o & greater degree in Federal
ReD and cqnverting Fedefa1_fesearch to technologiﬁa} innovation in thg
private sector _ Research propoans on FeJe:a1 DOJGCLTVES zre couploa
to potcwt1a1 markat appl1cat10ns through venture cap1ta1 fnr hTJH— .
techno]ogj areas to 1ncrease the return on 1nvestnenu ara socxo/cconow1c_

benefits from government research., -

"Small Business Innovatién. Applied to°Kztional Heeds® {is @ program which:
.sol'icits bigh_risk notentially. ingh payofT, resnarch proposals fmm _
-small business on. the res¢1rcn 0bJ=ct1ves of the APP]TEu Sc1erre and
:Rebearch ﬁﬁp11cat1ons (PSQA) Diractorate. ASRA s, headud by Dr. uack T
Sanderson, an fissista t Dirgeior of HSF. The_nay_p;ng?aq is a Lhrec
phase eppreach with the 1'1rat t\'o phas"s Tu nd_e{!_by_ __?__4.5',:_-__?“_;_({ thg 1_:E'11'\.“ci‘_

targeted for private industry,

QA_DUN Y - PO an
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appeav"to‘have COEr T AT PO EaR T E 1n_add1%ion'to ST o)
objectives re&éive extra considenaﬁion; The'importance ef tne addit%dnaf':'
point of merit is dependent on the' degree o{ comm1tnent made by ‘
venturs cap1ta1 investors with the maximum va]ue resu1t1nq from a

signed formal agreemeni with rcasorab]e terns for an amount at ieast

equal to the Federa] 1nvestment in phase 11,

The proposing firm can seek out any firm or institutinnbaf.its.cnoice'7

to provide venture capital, such as a venture capital Tirm or a
manufacturer. The venture cap1tu1 firm or manufacturer also may 1n1t1ate‘
.the contact as it sesks potent1u1 invéstment opportun1t1es ‘or sources

of new technology. 'IF the sma11 firm w1shes to cont1nue un 1nto
production and marPet1ng 1tseif if the R&D 1s successfu1, 1t may vant o

to work with venture capxta] f1rms, On thc other haﬁd, 1f the potent1a1

innovation has a potent a11y ]arger market vhere produc»1on and marketmng'“"

capabilities are 1mportant, Gt m1ght incredse its chances of success
by workwng with-a maJor manufacturer a1ready in the field. Both venture

capital Firms and manufacturers have provnded foliow-on commtments.

The use of the small firm for its innovation capability and the.]arge .

.. Firm for production, marketing and financial support has a number of . . . ,_"': )

advantages. Small science and technology fivms, particularly those ]
competent enough to win in the strong technical competition, may be an.
excellent “farm sysiem for technological innovation for large business,

as well as the,baee.for,a-growing independent company. Both large and ..



767

T The dpproach a]so hay” g one o LhL rastest ‘and rniostecapital et ficient

ways to br1ng new techno]og1ca1 1deas to cammerc1a1 attentuon and: fo:
the market. H1gh]y competent: sma1] firms: are ‘often hagh]y innovative.:

But they lack the resources and t1me to pur ue both 1deas and capita]

They need fﬁé“assxstance nf others, but theisystem has to be _ _

efficient not nn1y for them, but for those sner1ng o&t potent1a1 naw .
techno]ogy and 1nvpstments._ The program pvov1des an 1dent1f1cat10n _'i T:
‘mgchanism for both f1rms and 1dea5. o -

It plannéd”goVefﬁment_research~can serve as a technica1“and'pre—venture,-~

" capital base"to 1dwernthg risk and smail. firms can.couple themgelves~ -

-to additional existing resources, both financiat and other:forms:

of assistance; much more.progresg-in;tEChno1ogiéa1'innovatinn may best ..
possible.. For ékamﬁ1e;'the=sma11'firm.can‘find not only déveiqpmént-
fuﬁding.in a large manfactiver, but‘fhe_meaas-of.obtafninglin-placg_T‘\-s 5
production-and marketing:facilities and.capabilities, andlf{nancia1 and. 7,
other assistancetto help him bring his ideas to commercialization more-. .
surely, faster, and with possible greater pay-off. It may also be a

mzjor source of new technology for large manufacturers or other _

firms. Small science and technology firms can be uti]jzea for-what

. they do best and larger firms for their strengths.

A equal opportunity exists~for the small firim that wants to.go it zlone .- %
and take its own ideas on*into production and the mavketplace. Kesre -

the coupling is to the venture capital firm or small -business invesiment -
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"Four rocent studies’ pu1nt up3uhat the Charp1eReport of 1957, & magor :

- study by LhE Depdrtment of Co”=erce, 1 'most economlsts have
for years. A 1977 study by Date Resources, Inc. for General E]ectr1c
found that in a COmpar1son of h1gh technoiogy wrth 1cw techna]ogy f1rms o

over the 25'yeaf péffod'f950¥T97d:

] Emp10yn.ent in h'lgh technoYoqy f1 rms grew mine t1mes as fa:-t

® s Productivity . grew at thres tines.the rates . - L

© Qutput expanded twice as fast.

° Priééﬁﬁwent:ﬁélén]y Grie-sixth as. rap1d1y

e And our trade ba]ance 1ncreased to a $25 b1111on surplus 13"1974 -
while the balance for Tow techno1ogy products dec11ned fron break--
emntoa$mlnﬂ1m %ﬂcw s . d . Lo

When we' compare job creation differences between oltder and younéer. 7
* fFirms, The Mmerican E]ECtFOHTCS Assoc1at1on Survay in !977 fur the

1965~1974 pﬂr1od showed

6 Firms 10 to 20 years old had an employment grawth rate 20 to 40 i
times the rate of firms.more than 20 years o1d .

o Firms between 5 and 10 years 01d had a rate 55 t1mes of the mature
firms. 5 s r _

® Firms less than 5 years o1d average 115 t1mes the ewp?uyment growth
rate of the mature ﬁ rms. ; _ S

& And, a1bhouqh the mature firms had 27 t1mes tn° tota1 emp]oymeﬁt
of the firms less than 20 years old as a group, the younger smalier
firms creatad an average of 8% new jobs per company in 1975 versus
an averaye of vy 69 nuw jobs:per mature coupany.

If we look at a s1m11ar CTOSS 1ndustry study of 1ead1ng f:rms in

each of thr’e c]ass:fucat1ona young techno]ogy compan1cs {Data Ge~

neral, hﬁt]Oﬂd] §“W1 C”Hdlb or, Con ngaph1c, Dizgitsl FEquipmant and
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-indicates that:six industries.account for.B5.pétcent o, tnial,

R&D and a paper’ by Howabd Nason States that 31 companies do 60'peréent

of total U.S. industrial RED. Zerbe in znother study concludes that - ¢ -

small business does only three percent of U.S. Rsp, ¢

Many economists and others have stu@ied the problen both in the 4.5,
and e1s¢whe?e.'"A“hémber‘of programs and experiments: have taken place.™

Key concerns have been the need For cotpling government’ research

to market needs; goverinent interfacing With the private market processs

* thie inherent TSk tapital prbhlems of Wigh ‘tethnology-and smal] -« o
business; avGiding Govermmant’ funding §ﬁmp1y'disp]acingfprivate-chpita];3
and the barriers which inhibjt-gre&fer small business participation”
in Federal R&D. ‘Overriding all 15 the concern for U S;“fecﬁnoTbgicéTf

innovation.

The First Solicitation

Much of this wis faken ints’ consideratisn by NSF in its design of © o =

"Srall Business Innovation Applied to National Meeds.™ The fivsi:

solicitation ‘was é1so:stimﬁlaféﬁ‘by a CongFéSéinnﬁ}_reduifemént'in NSF'_

legislation in 1976 that 7 /2 percent 6 the then RAHN program {which -

has beer sutcesded by ASRA) must go fo émall bisiness Firms.. This:

amount was increased”in 1877 to; 10 percent and in 31978 to"1271/2 percent:’

The first solicitation resulted in 329 phase I proposals and 42 phase T

awards to 39 small firms totaling $1,028,000. Three firms were

sucgessful with two proposais. Proposals were veceived from firms in 34

ndusiriall
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1. o T . _ |

“AUoUt{Ean*&T§d*ﬁ§d"véﬁtUﬁé*cap{ﬁa]aﬁnmm+hnentgﬁdkhthird“*?f‘

party letters.of ‘conditional intent from venture capital fitms or - -
large business.with the degree of ¢ommitment from Tivm to weaks ™ Some
indicated more than one offer; One fournd'a Japanese firm more wiliing

to commit support than Americin firms which showed great interest,

but could not'make a commitwent.

Examples_of Commitments -

_One proaect 1nv03ved a cne—nan f1rn in phase I uh1ch uou]d not have  ”
been funded w1thout the added benef1t of the venture cap1ta1 1ntent ]

) The research conducted was of h1gh an11ty._ The f1rm, however, found 1t haJ
consrderab]e'gjffjpu]ty in opﬁa1n1ng_a ygnturgncap1tal.ccma1tment.

_ NSF .in'd'icaj:erd, hpweyerl; that the commitment could be, ppl‘*:ticul.a‘r-'ly.
important as the project,wasdgssigncd to:NSF!§:InqustryTProgram.of
the Intergovernmeﬁtal Science and Public Techno]ogy Division which

-was specifically interested in 1ncent1ves to increase techno]ogxca]
fnnovation and R'& D' 1nvestmen1:. The' questwn was asked” as o - )
whether the research might hé&e'a+heﬁ7pot9ﬁfiai'apﬁ]icatiuns thai the
one proposed which might’ invalve a 'large market and ther'e'Fore a better o

chance of - atiracting ventare- cap1ta1

The Firm contacLed oepartnant at HIT to d15CUaS uhether ofner
applications came to mind.” The discussion 1eq to.a possible applica- . .

tion in an entirely different industry.  The small firm contacted a
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13

.“contact:ergrﬁioithe“NSEﬂsoliéitation AAnhexpectéd impact of -2

suﬁtéﬁéfuT*phase-'Iﬁrs Targe” ‘grorth= for our: “Firmediue-toza-much greaue

"demand for 1ts techno]ogy.fv - ‘,];;
Another firm obta¥néd'"tﬁréé%gépéfétéﬁéoﬁmifméﬁtg beﬁBVéhtu?é:ééﬁﬁfé1i'
firms. 1In nddition{‘a*mnﬁufabtufcr'Wantcdhto‘ﬁrdvidé’a’§200;0005;“”“3"
commitment, - but the éﬁreemeht could ‘not be lorked dut in Lime. “Two

- other SBIC's and one private group also expressad*éé?idﬁ§‘éniéregt,

" but no firm offers were made by the date required.®

_ Other Considératiqﬁé

The program pr0v1des apen “and equal opportun1ty “For* any small’ bu°1ness 

to compete for awards on a mer1t pasis. "It is notan ass1stance ’

program, Eva1uat10n 1s pr1nc1pa]1y Based upon the quaT1ty of ‘thé

research propused “the feas1b111ty oF -The ided, and the qua11f1cat1ons"': ST
of the pr]nc1pa1 1nvest1g1tors. NSF does ot autanpt g5 Judge the '
qual1f1cat1uns of the f1rm.' Our concern 1s for’ ‘the qua11ty of 1dea,

.the research proposed and the key techn1ca1 peopie To this ‘is added

an cvaluation of .performance and the evaluations 1mp11ed by the

venture capital: commitment,

The %031c1tat10n SLELS innovative app‘oacnes ta re Search topacs that h111
have sagn1f1canc pub]ic benef1t if the research is sﬁctéssfh1 "PTDF".“A'“
posals may be dlrected at 6?6pﬁser iﬁifiéfeé fdeas fe]evant tﬁ an
agenc1es mission or spec1f1c t0p1CC" ées1gnabeJ bg the agency uhere it

seeks Rﬁ“C'lfIC d’!S IGT‘Q e 'I1.S Y‘ESCGY‘{‘(] 5 r"”!". "“”E’Ct"\’c‘i
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"";The oppo%tun|ty‘to subtid t- i nnovativesapproaches: on-Federals research::

obJect1ves 15 more appealing. LO “the. more competent firms. - The‘phaseql
_proposal is nestr}ctpdqtq;zofpagesﬁtoareduFe;the-t1me and..investment. -
in the jnitia] phase and_a1ﬁows—forﬁlgss %¥fort_in,the réview procesﬁ-;f.'
in view gf:the.large,reSponse.p-Phasef}(p;opqsals.rgceive a.three
person internal review while phase II standand—s{zefNSF proposals o -7
' through the.normai‘ASR&‘outsﬁde;favievarocess.; And the so1ic1ted'

- approach aiJQNsiforfpayment-of;fu11.costs;and a.-fee.

Technolog1cal 1nnovat10n is 11ke w11d-catt1ng for 01] 1n sume uays,-
" the 1, ODD we]]s to get 100 producers ]U hlgh1y prof1table ue1}s and

one gushey, The;so]icjtation-seeks a targe number.of quality proposalg, ©:7 i
~ funds possibly one nf‘ten,and:possibTy,une in five in'hhase-ll; - Fevier.:
stil1 will obtain venture‘capiia];and-échieye commerciz] success, . ..
Nevertheless, the potential value of a technoiogy based successful . .
new product is well. known to.small technical firins, to investors and - . -
economists.-‘And.major_innovations have real sociofeconomic impact-

as has been described earlier. -

Previous Concerns of Govermment Involvement in-the Private Sector

Major concerns of Fedbra] 1nvoivement in the pr1vate sector 1nc1ude

the nzed for equity to a’l firms; Governmaent compe;1t1on in the private .
sector, thé lack of -government kanowledge of mavkets, a larger Federal . .o
deficit, and the possibility that public funding is replacing private .

funding.



779

17

ﬁéde?d] investment is for research awards under its'regu1ar RE&D

Fogran. " TE IS ET:

_'mum intEﬁtiVé‘fﬁ?“inVéstﬁéhf

i 7 & ot e
" and growth is needed.. Governwent banef1ts come thrnugh the ans

created, econum1c com'rt1t1vene55, 1nnovat1on and 1ncone tuxes paid

Countries which have requ1red rnya1t1es and payback have tended to

move away frum 1t Many of these 1nvo]v9d government 1oans and

equity 1nvestments wh1ch have many probiens and are not contemp1ated - C

here. The program does not result in government 1nve5tment in the
hrivate sector or the need to possibly protect that 1nvestment._-

The exit p1an for government_is built-in,

Techno1ogy transfer from Federa] research to the private sector is
initiated on’ day—nne of ‘the research ‘planning process, not after the
product or research has been completed. It forces small firms to
consider From the very beginning whether the Federal research also
-has commercial ﬁotentia]. Some awardees have indicated how refreshing

this was and that it did change their proposal thinking.

F{na11y, the program i5 an experiment to see if it can strénéthen

the small science and techno]ogy firms, increase technological
1nnovat10n in the private sector and invesiment of venture cap1ta1

in small firms. On a larger scalte, such a program could contr1bute
to improving the return on investment and socio/economic benefids

to the public from Federat R&D, Mansfield indicates, for example,
that the social return to the public from RaD in the private sector 15

probabiy twice the private return,

34-270 O - T8 ~ 50
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‘Topic 4 g - Socictal Demand TechnoTogy

Block. Engxneerung, Inc. S1ngle Erded Photoe1ectr1c Hazard' 524;495
- Cambridge; Masssy “Harning e

Scientific Process Lower1ng of Energy Consumption

& Research, Inc. “in Plastics Proeessrng

Hightand Park, N.d. . ) _ L ‘ o
Precision Instrument - SlideStore? (TM) Larje Capac1ty S $24.,995
Company ) Information Rtoraje =
Santa Clara, Cal. ) _

Terraspace, Inc Hydrau11c Burst1ng of Concrete c $22,0?2
RocPv1T]e, Md : - and Rock, ) S ) .
Ceramic Finishing f""'Contro1 of Fragmert Size _ 424,942
Company ' Distribution and Damage Penetration :

State Co11ege Pa ‘ Dur1ng Machining of Ceramzcs

091c 5 - Improv1ng the Product?vzty of "tHe Phys1ca11y Hand1capped

Multisystems, Inc. ~ ~  Remote Emp]oyment of the Phys1ca]1y $24,948
Cambridge, Mass. Handucapped ‘
Scientific Systems, : "'M1cr0processor - Based Prosthetic . '$23,670
Inc. Control e

- Cambridge, Mass.
Infegrated Sciences  Visual Feedback Speech Training — ~ $24,474
Corporation System For the Deaf o

Santa Monica, Calif.

Topic 6 - Food Substitutes’ and Compos1te Haueruals (TEChHU'OQy Assessments)

'Afgos Associates, Inc. Techno]ogy Assessment of Advanced” "ﬁ$24,923-

Winchester, Mass. Composite Materials . T

The Futures Group - - A Techno]ogy Assessment ‘of Vegetab]e 524;992-:

Glastonbury, Ct. Substitufes for An1ma1 Protein as .
- Human Food

ﬂpp]ied-Engineekﬁng& I Techna1ojy ASS“SS*"ﬁt of Advence& ] “$24,969

Resources, Inc. . Compesite Raterials
Santa Barbara, Cal. :

Topic 7 - Resources, Envirommental, and Producti .nty
Resources

Collaborative Research, 524,997 ..
Inc. ’ y

Yadtham, Mass, Teasno]og;




|
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)

Topic 7= {Cont.}

‘:fnﬁernatﬁonpﬂﬁw

i H25 S 000

<« Diagnostié dechnology.
Santa Clara, Cal... . :

IXT Corporation In-Vitro Datection of Allergy Using $24,646

San Diego, Cal. Human Head Hair
Kellogg Corporation Resource Allocation System for $24,953
Littleton, Colo. ) :V‘anstrucijon:Indystry,Managers

Exploratory Research. (Appropriate Technology): -

Oriental Engineering Commercial Waste Food Recycling for 525,000 -
and Supply Company Swine Production .
Palo Alte, Cal.

kesearch and Development Incentives

Sea Otter Trawl Gear "Research on a Low Drag Traw Board o 817,494
Arlington, Mass.

Plastics Technotogy Composite Materials Comprising 524,725
Associates, Inc. Reaction-Injection-olded Combinations )
Breton Woods, N.J. of Carbon Fibers and Thermosetting Resins
Tonomet - Company Mass Spectrometry Photoplate for ”$é5;600

.Waban, Mass. tnvirommental Trace LClement Research
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INTRODUCTION AND BACKEROUND -~ " .

The- Conference Report of the Congress accompanyTng the NatlonaT Sc!ence S
Foundat1on Author1zat1on for flsca1 year 1978 stated: - L _

'-"The conferees further believe that more 1nformat1on than
._has been comp11ed by the Foundation 'in the' past should be
acquired to help determine the degree of interest and
techinical éxpertise’ of the industrial community in basic
research. Such data should make possible a more accurate '
aSSessment of ‘the extent of the désire of ‘industrial re-
-searchers to have their proposa]s consideréd on the same .
“basis as those submitted by the university-based researchers

"The conferees therefore request the, Foundat1on to comp11e
) appropr1ate information), with part1cu]ar enphasis on the
size of profit-seeking fims ‘whose researchers might be
j'expected to become eligible for support and, insofar as

" feasible, the contribution to the body of scientific’
“knowledge which m1ght result. The Foundation is requested
“to report” it$ findings to the House Committee on Science -

and Technology and the Senate Coimittée .on Human Resources...”

Further, the Conference Report ‘of ‘the Congress accompany1ng the Nat1onaT
Sc1ence Foundat1on Author1zat1on for f1sca1 year 1977 urged preparat1on L
of: . . : . L - .

] va comprehen51ve report on the scientific and techntca]
'capab1]1ty wh1ch ex1sts in-the small: bu51ness community

"The conferees expect that th1s report ‘will be carried oiit. .
_mcﬂhMmUmwnhwwuewdwommuuwmrwmmMmg
- small-business and ‘that it will address the serious.gaps which.
‘exist in the data concerning the capab111t1es, atitization and
growth potential of the smali bus1ness sector in science and”
techno]ogy.” B . . L -

This initial report is in part1a1 fulf]]Tment oF the request inthe FY. 1978
conference report, It is related a]so to the matter of scientific and |
technical capabilities mentioned in" the FY 1977 request though data be1ng
prepared as an initial response to that request deal more with small business.
and 1ess with basic research than is done here. This report is not presented
by the Foundat1on as a compTeted response to the request of e1ther year.




(4) S

' The report seeks to focus spec1f1caT y on bas1c researc
FY 1978 Congressional request. :

In the NSF section 2 summary review is prov1ded uf NSF research support to
industry in FY 1977, showing proposals recejved and awards made by NSF
directorates and by field.of science or prggram areda. The NSF section
provides considerable information on experuence “in the Research Applications -
area, primarily for some possibTe 1n51ghts on factors that affect proposal i
pressure; this relates to Tnterest in. the FY 1978 request and a1so to ’
capabilities and ut11tzat1on in the FY 1977 request

A brief accuunt is g1ven of exper1ence pf f1ve other Federal agencies that
support ressarch in industry. Factors affecting industry interest and
Tikely subject areas of research contributions are discussed.

A summary and cqnc]ysiohs:fo1]owethis*se¢tjon_ o

in response to the
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in dollar ‘amounts ;- 15 a d1m1n1sh1ng ‘portion of company “funded .r and d.
The data.indicate that funds for industry.basic research have. increased . o
more vapidly in firms’ emp]nyung fewer than 1000 employees. The data also .
Suggest--but currently. lack sufficiént detail to document--that’ smaller
size firms engaged only in research and deveTopment may bé the most active
sector in basic research for companies w1th fewer than 1000 employees.

Proposa]l pressure on the Nat10naT Sc1ence Foundat1on has been substanttaT

from the industrial Sector in the research applications area. (431 in FY 77).
and sTight in. basic réesearch.areas (62 in FY 77). The Foundation's policies .
toward the support, of basic and applied research in,industry have beenof.
major consequence in. this pattern Those policies have timited .to special.
circumstances, NSF support of unsolicited basic research proposals from .
for-profit £irms. :In thé app11ed research area, proposals from.all. proposers
have been.considered under ‘the same criteria. w1th special emphasis on awards
to. small business hav1ng been. mandated by the Congress“since.FY ]976.‘._$ s

All Nat1ona] Sc1ence Foundat1on d1rectorates and off1ce5 (exc1ud1ng Research
Applications) in, fiscal year 1977 received from industry a total of 137"
proposals for grant and-contract suppert. Seventy~n1ne awards to’ 1ndustry .
were made, .35 of them to.small businesses. . .

Addressing .only. the maJor bas1c research supporttng d1rectorates of NSF
(Mathematical and Physical Sciences and Engineering; Astronomicai, AtmOSpﬁbr1c, ‘
Earth and Ocean Sciences; and Biplogical, Behavioral and Social Sc1ences)
in fiscal year 1977.the must proposals, frnm 1ndustry were received in.the
materials research area, with atmospher1c Sciences b101ugwcal sciences,
engineering, astronomy and chemistry.all veceiving four or.more. . There
were 37 basic research awardsto industry, mainly in materials research
atmospheric sciences, engineering and biological sciences, with most but
not alt of the awards to small business. support1ng ana]ysas or evaluation .
of data on research materials. . . .

tn

In the Research App]lcat1ons area 431 pruposa]s were rece1ved from private
firms, 329 in response to a so11c1tat1on 110 awards were madé to private
firms, 95 to.small businesses. . Experience .in the Research App]1cat1ons .-
area suggests that a.known pol1cy of recept1v1ty with, some assurance .of
availability.of funds makes a -major, difference in. propusa] flow and that a .
proposal so11c1tat1nn is a powerful. 5t1mu1ant to propnsaT fTow

in add1t1on tu genera] data, a ]1st1ng is prov1ded sh0w1ng 1nd1v1dua1 NSF
grant and cnntract awards to.small bu51ness firms. o

The experience of Five other basic research supporting Federal agencies is..
discussed briefly. . That exper1ence indicates a.considerable range. of
practices among the mission agencies. Industry involvement in basic
research ranged from relatively low in NIH and DoE‘programs,(espeq;a1]y ‘
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development of scientific R&D in small Tirms because of their gemerally.
good: performance in producing technological . innovation and-generating-
empToyment, there should be recognition that suchrsupport cannot be
turned on and off like a spigot if such-a capability is to be developed
as & national resource and kept healthy.

Yet in the nature of constantly changing requirements there is meed for
continuing flexibility in program priorities and use of resources. It

is 1ikely that the most acute problems that sometimes arise in these
processes of change and adjustment could be wade less severe by effective
commynication and cooperation among the three major sectors involved--
industry, government, and academ1c researchers

It 1s possible that the proposed new NSF program for industry-university
cooperative research may be one amorig:several:steps needed,that would

- foster such cooperation-and communication, - -If the communities of :
speciatists know each othev and 'work: together; -such communicaticn shou]d
be enhanced. But-quite beyond -such improved understanding -as the proposed
new program may:produce, -some-structured and specifig.and recognizable -
devices for exchariging views:and-shaning-policy-advice would:need to be..
developed and pursued.



797

Pnnui‘a-tiori' Sc1ent1sts and'Engmeers Conduct

Some Seiected character15t1cs

The ba51c resource for capab1]1ty in: sc1ence and: techno]ogy IS the supp1y~,‘4::
of trained people. This part of the report begins with a brief section

on the total population-of scientists-and engineers: in:the United-States .-
and then narrows this discussion to focus on researchers at the doctorat

level inbasic research:in industry. The, tables and the discussion are . L
based on data not prev1ous1y pub115hed and subaect t0..s0me: 1ater rev1s1ons S

TOTAL SCIENTISTS & ENGINEERS m ALL SECTORS 1976

Preliminary data indicate that im 1976-theve.was. a total population of °
2,705,800 persons -fdentifying: themselves or:employed.as.scientists and. ..
“engineers .in ‘the -United States.. .0f these;::286:400 or 10.6% held- doctoral
degrees; 652,900 or 24.1% held master s degreesy 1,688,800 2 R,
bachelor's degrees; and 77,700 or 2.9% "other" that Ancludes those w!th ;,;. )
assoc1ate degrees or medtca1 degrees not I1sted in the degree co1umn5 N

Exam1ned by fte]ds, approx1mate1y 30% or more he]d doctorates among
physicists/ astronomers, oceanegraphers, atmospheric scientists; b101og1ca1
scientists; medical scientists ‘and psychologists. Among these,: oceanographers.
were atyp1ca11y ‘high.in doctoratesw-over. 82% of :those ‘listed-for the field
Doctorates were least frequent among computer specialists (2.6%), and:
engineers (3.3%); fewer engineers traditiomally have sought: doctorates than
have ‘sgientists. Among:the: psycho1ngtsts, social-scientists, and-mathematical:
scientists and statisticians the master's:is-the most. frequent éegree Jevel,
and the proportions of master's degrée- -hoTders ‘are h1gher 1n these than 7
other fields. STt omge :

The data for engineers play.an-important:statistical role in some of .the
figures: :Engineers.constitute 50:8% of the total scientists.and- eng1neers an-
As noted;s3.3%:0f -the engineers=hotd-doctorates:.17.6% -hold -master!s degrees .
and 74.8% hold baccalaureates:. Engineers hold 15: 9%-of sclentist.and - .
engineer doctorates;:37%: of 'scientist -and .engineer. master 5. degrees .and
60.9%:'0f 5c1ent1st and engineer baccalaureates. ool -

Additional background ahu1at1ons us1ng 1975 data are 1n Sc1ence Indi
1976 (NSB 77 1). Se1ected tables are pruv1ded in-Appendix: D..

A]though most of th1s part of the report dea1s w1th 1975 data'Just becum1ng .
available, an observation based on 1975 data is appropriate. The 1975 data’
in table 5-10 from Science Indicators, 1976, (see Appendix D} summarized

the distribution of employed scientists and engineers by empioyment sector.

It 15 expected that the 1976 data will show a similar distribution pattern.
When the 1975 data for doctoral scientists and doctoral engineers are con-
sidered separately, their employment by sector is significantly different.
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.

In summary, the data show that of the ten age cohorts used, 57.8% of the
total scientists and engineers . in basic.research in:industry are 39 or younger
in 1977 with the Iargest propoertion in-the 30-34 range. The dominant fields
. of work are physical SCTEnCES, Tife 5c1ences and engxneer1ng ir all cohorts
L::through age Blhr =

ﬁompar1ng the d1str1but1on of sc1ence and eng]neerang d torates by Fiel
Cowith those doctoral scientists and engingéers enployed' inibusiness and
" industry and fworking in basic researchy. the data indicate -that:.

Physical:scientists, mathematiciahs-and statisticians are in
basic research in industry in proportions substantially higher!
than their ratios among the total;of doctdral Scientists and -
engineers. . )

Computer®scientists,:engineers, &hvironmenta] sc1entlsts and
medical scientists -as a subset of life scientists, are in basic
__rveseaich:in industry: jn- abgut the same proportionsias their::ni::i.:w:
“distribution among the total popuTat1on of doctora] 5c1ent1sts

and englneers . i IR

Life sc1ent1sts as a’ group, psychoToglsts and: soc1a1 5c1entists :
are in basic research in industry in proportions substantially v
lower thap their distribution inthe:general population of i
sc1ent1sts and eng1neers

These observat1ons shou]d be viewed a]ong with fund1ng patterns ‘to assess
current emphases in 1ndustry {see page 315).
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E e L0 Tableter .t s
Numbe.r' of Scientists and. Engineers By Field and Highest Degree, 1976

BY FIELO DISTRIBUTION AT EACH DEBREE LEVEL

h - T
% by Fleld

g by Fied
1,688,800 71,700

% byrRield

6,400 .
TOTAL: 008 e, o 1008
Physical Scient?sts 280,600 9074 2,574
Chemists : 186, 300- 6.45% . 2.57
:Physnnstsfastrunamers- ., 69,500 1.37% 2/
thier physical’ v
cientists .- '254000

Mathematical scientists

& statisticians 110,200
Computer specialists . IR 5.69%~
Envircnmental scientists: 85,700 4.50% . . 2.84%
Earth scientists 80,300 3.52% 2.68%
+:beeanograghers 1,700 +48% - .03%
Atmospheric scientists:  3.800- R 15%
Engineers 1,375,200 15.85% 36.988 %
" Life scientists _ 314,100 25.90% 10.03%
“iBiological scientists & 138,800 15:74% ; 6.08%
Agricultural scientists 128,700 5.06% 2.51%
<:Medical scientists 45,560 5.09% 1.43% )8!
Psychmpgists 122,900 12.77% 5.68% .
Social scientists % - 237,200 10.82% 1.97%
Economists 60,000 3.98% 3.84%
»4Sociologists/ cow S .
anthropologists 50,500 : 3.38%. 3178
.Other social . .
“*scientists o 128,700 3:45% 11.96%.

H/other includes proféssional medical, associate and other degnees.
£/T00 few cases to estimate.
“"NOTE: Detail may not'add to totdl because F:rounding.

:: SQURCE: National Science Foundatien
) Division uf Science Resources Studzes




Tab'le I-4

Doctora] Sc1ent1sts & Engmeers Emp'loyed in Business & Industry and wOrkmg in ;asm Research as Pr1rnary or s
- i -Secondary WOrk Activity, by Field -& Age, 19773 Lo e

- : " Showing within’ each age” cohort the' distribution’by field T
froe ot : ¢ {%'s by field add to 100 reading vertically) : o i 30
Fleld T T TWe. T 25-re [0S [ 35-397] A04% 45 Ay 50554 -55:-59 §0-6% 1 65-60 7OF ] Wo_Report
cOhort Total No. | 9014 azs. | 2418 | 2370 | 1392 | 922 714 | 166 251 | 40 2 n
g, 100% [ 100% | _To0% [ 100% |- 100%°0 "100%°] “1o0x | 160% [ 100z | 100% 11003
Phys1ca‘|'st1’én- : ) : f | : . ' : ‘ P
tists 5264 59.8% | 55.4% | 60.7% | 61.4% | §6.9% | 52.2% | 47.9% | 60.6% | 30.0%
CUifesciontists 1303 | e |aer | 7.2 12.9% | 9,53 | 21:6% | 19.7% | 19.1% | 30.0%
Engineers” Lresac yrewtaze e Lrelen | 20et s | azien | 1riey ’
EnviFonmental - | . : : 1 g
scientists | 399 | 4. | 4ud | 4.3% | 3.2% | 57| 243 ) 1128 1.2% |
Psycho'lomsts 197 | sag | 3%l V7| tex | 248 1530 56| | 40.02 | 100
Mathematical - - . . . R : ‘: ! :
sc1ent15ts ) 184 2.1% 7% 2% [ 3.5% 2.2% | 2.2% |
Computer scien- o ' ' - .
tists.. ol1s3 b aew | 36| 8L | LoiBg 1% f.o.ag) e |
Social scientists | 130 | 7.2% IRFTRNE N5 B 2 B X5 B

1/1SF Division of Science Resources Stud1es Survey

Doctora'l Sment'lsts‘
and Engineers, 1977 (Data not prev1nus1y puhhshed) : g

1 i

—
(1]

€08
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18.

- ﬁ*1971“f6”$1ﬁ“ﬁi111bh*in“ﬂQTGTW“The“numbersware?smaﬂ yeand=specific
industries are not identified. More information is needed on specific
details of the work covered in this broad category as well as grouping of
the data so as to tell more of the characteristics of .Firms of various

sizes.

Table II-11 also by 1ndustry sector,- shows data for f1rms w1th under 1090-
employees. The sectors or industry groups “with outlays amounting to 10%
or more of the total are:

Chemicals and. allied,products. NZGPS%”‘
{"other ‘chemicats” than -industrial chemicals S
or medicines amgunts_to 14.7%)

Electrical equipment and communication 20.6% |
{"other electrical equipment™ than com- T
munication-related is 14.7%)

Nonmanufacturing industries
This category inciudes commercial r & d
firms that generally do not manufacture; -
their share of this data group is not now AR
identifiable.

In contrast to the Table 1I-9 data on all fndustry, the category "aircraft
and missiles" is absent for fivms employing fewer than 1000%employees.
-Tabulations available at a later date are expected to show these data.

In further sharp contrast to the all industry data, the nonmanufacturtng
industry group is nearly 31% of the smalier 1ndustry basic research funds
total; it is 4% of the all industry total. Commercial research and develop-
ment firms.are. thought to be a significant element of this category. The
available data lead us to want more data as’ welT as further'ana1 :
existing base. ’
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20.

samie e JabTe: 11274, ...
are of Jotal F deral rimed

FiscaitYéar
1970
1971
1972
1973
1974

pya Inclu es federal}y -funded research &fdeve1onment centers (FFRDC's) "7
adrinistered by this sector. . L

Source: Federal Funds survays, NSF
1/25/78
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18.

Funds for Basic Research in Industry

Tables II-1 through II-11 show the latest available data on funding of basic
research in industry. Some breakouts of data distinguish between fumding
from company sources and federal agency sources. Same of the data identify
_funding in smaller size firms, though the category of smaliest size is for
firms of 1ess than 1000 tota) emp]oyees ‘Categories of smaller sizé are
needed and, within the smaller size groups, more detail,

The shifting proportions among Federal agenc1es of support for basic research
in industry shown in Table 1I-3 is due in the main to a shift in emphasis in
basic research areas from space to other budget emphases, particularly energy.
Table 11-4 indicates that company outTays for basic research in industry have
been at or near 78% of the combined federal/company outlays as a souwrce of
funds since 1971. The estimated $700.million for 1978 of company funds
supporting basic. research indicates a s1gn1f1cant capability in industry to
‘perform basic research, particularly since the $205 millicn in Government
support for industry basic, research estimated for 1978 brings the estimated
total to over $900 miliion. But Table IS5 ténds to reinforce the concern
expressed elsewhere {e.g., n Séiénce Indicators, 1976} that company-funded
basic research is.losing.ground, as. 3 proportzon of company funded research
and development. :

“Industry is the second targest performer of basic research whether measured
by overall expenditures {company and Federal funds) or by source of funds.

- .Measured by overall expenditures, the rank ordering is universities highest -

-{$1.% bi1Tion), foilowed by industry ($.58 biliion}, Faderal government
laboratories ($.56 billion), federally funded research and development centers
administered by universities {($.25 biTlion), and other nonprofit institutions
($.22 bi119on). (pata in Science Indicators, 1976, tahles 3-2 and 3-3).

Table 1I-7 data indicate that funds for industry basic research have grown
more rapidly in firms of less than 1000 employees than in other size ranges.
The data do not.show fields of science by industry size, but Table II-8
showing fields of science for basic research in all industry indicates growth
rates substantially faster than Tnfiation rates in envirommental sciences
(where doflar outlays have been and continve to be proport1unate]y small),
and in biological sciences. The largest outlays by field are in the physical
sciences {particulariy chemistry) and engineering.. .-

When funds for basic research in industry are sorted by the standard industrial

code (SIC), the largest increases are in petroleum extraction and refining, -
“‘machinery, drugs and in other industries not differentiated. Perhaps of

greatest interest in the context of this report is the nonmanufacturing

category in Tables 9, 10, and 11, It is this category that includes commercial

firms specializing in research and development. The funds for basic research

for the nonmanufacturing category of industries dropped sltightly from

1971 to 1976 primarily because federal funds decreased from $24 million

in 1971 to $15 million in 1976. But company funds increased from $7 million




Table I-5

Doctoral Sc1entrsts & Engineers Employed in Business & Industry and WOrk1ng i

9

F08

-1/NSF Division of Science Resources Studies, Survey of Doctoral Scientists’
and Engineers, 1977 {Data not previously published).

: ¥ -‘:Bas1c Research a$ Primary or Secondary Work Activity, by Field & Age, 19??
5] : Rank:0Ordered -by:Numbers.Employed in-Field
Show1ng by field the age cohort percent d1str1but10n
{%'s add to 100 reading across)
) F1e]d | No. 25-294 30-34 | 35-39 | 40-44 | 45-49 | 50-54 55 59 60;64 65;69 70+ No Report
Tuta1 | 9014 | 100 4.7% | 26.8% | 26.3% | 15.4% | 10.22 | 7.9%| 522! 2.8% | 4% .002%i __.1%
L Phys1ca1 : o ‘ ; - : . . : ‘ v .
scieptists 5264 | 100 Q.Q% 25.4% | 27.3% 16.2% _J1,?% 7.1% 4.2% 2.5% .2%
‘Liferscien- | . I : x
t1sts ) 1393 | 160 1.8% 25.8% | 29.3% 14 9% | 6.3%( 11.1% ) 6.6% 3.4% 9%,
Enqmeer's 1294 | 100 3.7% | 33.3% | 2158 13 3% | 8.7% | 10.6% | 4.6% | 3.5% 9%
-;Env1ronmen- ‘ : : . : :
- tal scien- : o . . o I P R
i tists 399:1-100 = 4,8% | -26.8% | 25.8%] 11.3%°| 13.3% 4.3%7]13.0% | .B% B
* *Psycholos - - ?': i B I N B S T P Sl 3 .i'
gists 97 1 100 11.2% | 15:7% 20}8% 13:2%; 211;2%‘ 5.6% ,13;2%_ . 8.1 .0
© Mathemati- i o ' ’ : '
cal.scien- | - . o L L § B O T LR DR S R
. tists 184 100 “4.9% C|°782.3% | 26.6% | 26.6% | 10.9% 1 8.7% |
LComputer P Lo oo b | [ S TR U IR RN
-oscientists’t 153 | 100 S11.8% 0 :67.5% . 13.1% 7.2%:| 658 2.0% BT
Social sci~ R A TR LR S B S
entists 130 | 100 =¥ 8384 :16 9% 25,4% 1 -21.5%" Gl eiag ] 10.0%
TOTALS ¢ = | 9074 ao8” | omte |esne | idee Loz |TmiAT L ass 26T fa0" |2 1
*None in sample reported under 25 bears of ‘age. ... | . b=



Life Sc1ent1st

DOCTORAL SCIENTISTS & ENGINEERS EMPLGYED TN‘BUSINESS & INDUSTRY &
HORKING TN BASIC-RESEARCH -AS” PRIMAR_Y onl_ﬁEco“ﬂ"—Etn RY WORK ACTTVIT

Field/Subject Area: Total

TOTAL oo :
: Physical Seifentists™ - 5,247 0

- Chemists.... . .

Phys1c1sts/Astronomer-s

Biolégists
“Medical scientists”
---AgricuTtural scientists

Engineers

Environmental Scientists =~
Earth scientists
- Atmospheric sc1ent15ts
Oceanugraphe :

Psychologists .. :
Mathematical Scientists o i: 184
- Mathematicians BREEES e
Statisticians et A awat | o

i 1% RN A

i

Compute'r Scientists

Social Scientists . 130, .-
Economists
Other social scientists
Sociologists/Anthropoiogists

I/NSF Division of Science Resources Studies, Survey of Doctoral Scientists &
Engineers, 1977 (Data not previously pubhshed)

2/A11 percents shown above are of the total 9,014.
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Table I-1

Nmber  of :Scientists. and 'Er'l'g‘;‘i'héers, by Fi’sz;l‘d‘and--:Highes't,'Degr':eé;:“l 976

BY DEGREE DISTRIBUTION NITHIN FIELD

LR Prehmmary Data SubJect to Rev1s1on e

'.FféTd a Docforates Master s ' Bache1 Ls-‘bgﬂthersl/

Field . Total . % of Field % of F1e]d % of Fre]d % of Field
TOTAL: -~ - o2 7 - B R ) R
Physical scientists .. 280 ,600°:100 :
Chemists 7 186+100-:100%
Physicists/
astronomers .0 s 69 SOOJIGQ%
Other physical == ' : o
scientists R 254000‘
Mathematical scientists
& statisticians a1 110,200 ﬂ00%~s:‘ 2.54
- Computer spec1a11sts 179;§001100%y:'1f 6 1
Environmental se1ent1sts "85,760 100% 2/
Earth scientists 80,300 100% 2/
Oceanographers: = — - .: /2 {1,700 100%: 2/
Atmospheric T et T e
scientists S 23,0000 1008 2/
Engineers I 375 200 100% ( 4.12
Life scientists 314,00 1005 . 23.¢ CUB1LB4 ol
Biological scientists 139,300 100% ' 39.27 .07
Agricultural sci-
entists 128,700 100% 75.75 .23
Medical scientists 45,600 100% 20.83 . 26.75
Psychologists : 122,200 100% 24.08 .08
Social scientists 237,200 100% . . 34.56 2
Economists 60,000 100% 19 - 41.83 38.83 .33
Sociologists/ : .
Anthropologists 50,500 100% 19,20 40.99 40 - 2/
Other social -
scientists 126,760 100% 7.81 : 61.64 30.38 .07
_%%Other includes professional medical, associate and other degrees.

Too few cases to estimate.
NOTE: Detail may not add to total because of rounding.

SOURCE: National Science Foundation
Division of Science Resources Studies
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Emong doctoral scientists:;’ 20% are employed by business.and -industry, €3% . .. .
by educational institutions (61% by four-year colleges and universities) -
and 10% by government {8% by -the Federal government). . Among doctoral

engineers, 52% are employed by business and industry, 35% by educational
institutions (virtwally all by four-year colleges and un1vers:t1es), and

104 by government (9% by the Federa] government) B R T T

DOCTORAL SCIENTISTS & ENGINEERS IN BASIC RESEARCH IN BUSINESS & INDUSTRY ;-g;-

For this report, a spec1a'l subset of the ew " data ‘Was extracted TabIes
I-3, 4y dnd 5, show the field of science and age .distribution: of.doctoral
scientists and engineers in business and industry, who have basic research
'as a primary or secondary work activity. Th]s data base -does ‘not - enabIe
analysis by 51ze of f1rm

It is essent1a1 to note that these new 1976 data ‘on bas1c research wurk
act1v1ty ‘th 1ndustry are ‘hased on: pr1mary and ‘secondary work -gctivity.
It is thuught that this provides 'a ‘more realistic assessment of ‘actual .
activity and potent1a dpabiTities: than €arlier data ‘based on-primary work
-activity alone,’ Fér this: réason, comparisons:with- 1975 and earlier data:on...-
basic research work activity in industry are not valid. The 1976 data show
more physical’ scientists-than:other 'scientists .or.engineers in:€ach age
cohort, except for the small-sized {40 person} cohort.age 65-69; there,: =
psycho]ogists are “the ‘largest group, but the small -number-entails a higher.. .:
probab111ty “of 5tat1st1ca1 error Other 31zab1e groups are 11fe sc1ent1sts,_:.

and enngeers S

In most ‘of- the fle?ds, the ]argest proport1ons are qn: the age groups spann1ng
. 30-44; “thege "aecolnting for ‘68.5%pf the total. - The- ‘largest: -numbers of .

" these are physicdl scientists, Tifescientists, and:engineers, accounttng
for 60.9% of the total. :

Of the 10° ‘age cohorts dsed, - the “youngest group--those.of age 25-2%--rank . .
seventh-insize,- const1tut1ng 4:7% of -the totals it has been suggested that ..
one“factor, aperating “here is {hat-industries often do’not move ‘new: graduates ;
immediately ‘into‘basiciresearch. -The 30-34:age groupis largest, ~and - REE
includes 26.8% of“the total-ahd the cohorts gradually’ decrease ' by-age: group
‘from the high-point. - The three yolsgést colorts combined; from. 25 through::
. 39, include 57.8% of the total. In gach of the two youngest cohoris,

phy51ca] ‘scientists are by” ‘far“the most nomérous  {58:4%0f total) with. «i: .on
engineers next {15.5%):7"In"the 25- 29-¢cohort; social scientists abe third. =i.7
most numerous, but s1nce the number 1n the expanded sample fs on]y 31, possi-
b111ty of stat:s, : i T '?th1rd 1argest f1e1d 1n the S
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Scientists and:Engiricer,

" Déctoral Scientists :and-Engineers

Research in Industry, 1976
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the use of unsoticited proposals from industry) to substantial in the high
technclogy part of NASA b1oenglneer1ng resgarch: " The usg of solicitations
appears to be a major stimulant.” It appears likely also that the mission
specificity -of ‘agencies other than NSF structures the context of research
proposals mare tlaarly. This may facilitate ‘proposals from industry by
making 1t easier to Tink 1ndustry sk1115 and interest to the research areas
of those agencves

The Foundation has not issued solicitations for sper1f1c basic research
proposaTs program announcements or proyram solicitations are issued on
occasion, but these -are relatively generzl in:scope, 1eav1ng substantial
Tatitude to the proposers. The NSF-hds relied very ‘largely on generat1nn
of the most significant questions, as'well as the development of ‘individual” ~
projects, from the scientific commun1ty and its proposal flow. This has’
been particularly true in the.basic-research areas, where broad program
areas ‘have been cstablished but great latitude hds prevailed within them.

It is thé 51n91e.sc1ence -agency. of gnvernment that has been so. structured
-its title does not.say".:.for.,." or "...of,,." 'Even jts directorate

and division titTes have been kept very genera1 -in the-basic research areas
and have - usua]ly retained: abroad focys in” research: app11cat1ons areas

aiso. This fact, added to the Tong-term effect of NSF Basic research-
support policies probably has Kept basic research proposa1 flows from- }
industry at a Tow Tevel]. It is suggested ‘that’in reviewing and-assessing
these practices and patterns the unique role of the National Science

Feundation within the ent1re spectrum of sc1ence support1ng Federa] agenc1e5. |

be borr® in mind.

Among factors that bear on the ‘interest and expert1se of; researchers in
industry, ‘the experiences of the five agencies, NSF's- exper1ence With”
industry in Tesearch applications and with universities  in basi¢ reésearch
and research app]IcatTDns, and experience with earlier BOD and ‘NASA re--
search programs;-all indicate: ‘that- capability end interest are nurtured
by known availabiTity of funds and.by identifiahle-and addressable agency
program interests. If funds and program needs -are known and-accessible
over any extended period, capacity seems tc develop to-meet the resources.
. This occurred in the un1vers1t1es as NSF programs for the suppori of =
-research ‘and educat1on in the” SC1ences made mew resources available in thé
1950's and "1960°s, ‘and- 7t happened “in the-universities ‘and part1cuiar]y in
industry as defense’ and space prugrams grew. Equally” 1mportant s the
: recoqn1t10n, based ‘also on experience; that marked drops in support or. major
shifts in program emphases can leave-stranded the organizations and :
capabilities that have been created. Institutfons or organizations with
_specialized and sofetimes uniqué capebilities have been brought into:being
to produce certain outputs, and they develop dccompanying reeds ‘for respurces.’

Decisions to encourage ‘or stimulate capacit1es carry important 1mp11cat1ons
_If as a matter of dgency or 'national policy new institutional capabilities-

are developed, iong-term cons1derat10ns are involved.- For example. if a -
- coherent national policy were‘defined ‘and implemented to foster growth and
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SUMMARY AND CONCLUSIONS

Th1s is .an. initial report addressed maan]y ‘to the request for more -
information about-the industrial comaunity's capabilities and interest in
basic research. It is a, first step that w111 be ‘foliowed by other infor-
mztion to respend to the request in NSF's Fiscal Year 1978 Author1zat10n
Conference Report. The report contains informatjon that bears also on
some aspects.of the requests for information in NSF's Fiscal Year 1977
Aythorization. Conference Report; add1t1ona1 information is. expected - suon .

- from two surveys that were designed in part fto aid . 1n meet1ng the FY' ]977
request

_ In this section main points of the reﬁbrt'are summarized, some conclusions-
are drawn from these points, and other observations are offered.

Capabitities in science and technology are founded on trained people. In
1976 there were 2.7 mitlion individuals in the United States identified
as scientists and engineers. Of these, 10.6% held doctorates, 24% held
master's degrees and 62.4% held baccalaureates. Among doctorates, 22.7%
were physical scientists, 25.9% were 1ife scientists, and 15.9% were
engineers--the three Targest broad occupational fields.

The principal focus of this report is on basic research in industry.

There were 9000 doctoral scientists and engineers in hasic research in
industry in 1976. Of these, 58.4% were physical scientists, 15.5% were
life scientists, and 14.4% were engineers. The Targest single age group

is in the 30-34 vange, with 26.8% of the total. HNearly 58% of the doctoral
basic researchers in industry are 39 or younger.

Physical scientists {chemists in particular), mathematicians and statisticians
are employed in basic research in industry in proportions substantiafly
kigher than their ratios among the total of doctoral scientists and engineers.
The physical sciences {especially chemistry) and engineering lead other

fields significantly in their proportions of funding for industrial basic
research. Life sciences are third in levels of funding and proportions of
doctorates in basic research in industry. .These patterns suggest that
currently industrial basic research strength and interest probably are

highest in the physical and 1ife sciences and engineering.

Basic research activity by industry sector is funded most heavily in the
areas of chemicals and allied products and electrical and communications
equipment: these areas were high alse for those industries employing fewer
thar 1000 people. .
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The fiscal year 1977 request of the Longress. Ted NSF fo modify and change

the timing of two surveys. for more-data -on-scientific ressarch and development
activities in the small business community. The first -data from.one of these
surveys is used in this report. More data and analysis will be available in

) approx1mate1y 90 days.. These are pari of efforts in progress that. began same-

months ago in NSF's D1v1s1on of Science Resources Stidies {SRS): o improve
NSF's data base on research in industry. Additional improvemenis will be
made when final results of these two most recent small business surveys: are
in hand. The NSF Office of Simalt Business Research. and Deve1opment also
obtained a literature search ' nd guidelines study, "A Prelimindry Study of
Indicators for Small. Bu51ness & D Capabilities,® preparatury tao..the complex
task of trying to assess capabilities, utilization,and growth potent1a1

that study addresses some of the currént inadequacies in the. data base, .

These are intricate prob]em areas about which the smal? business commun1ty

~ itself .has little 1nformat1on, ard. f1nd1ng means to. measure and assess them-

is proving difficult.’

In this report, prompted by the FY 1978 request From the Author1zat1on
Lonference, the first of the new data from: the, studies noted abgye. is used
This initial report compijes more information ‘than the Fnundat1on has ~done
in_the rgcent past, and it seeKs by exadination of genera1 informa’ n, of
NSE proposal and, awards. data, and. through a very. br1ef réview.of gxperience
of five other Federa1 agenc1es,'to shed 'some 1ight on. the degree of 1nterest
in basic research performance by“1ndustry L . .

The Foundation expects to forward to. the Congress. add1t1onal reporis- as more .
data are’ ava11ab1e and anglyzed.  We p1an ‘in. the 1mmed1ate future to assess
further the range’of data available from a ‘variety of soufces and from the
two most recent SRS small business surveys. In this assessment we will

invite participation of several interest groups, 1nc1ud1ng Congressional-
staff, that are users of the. data The unfinished.tasks in the’ congressional
requests of the two fiscal years will be reviewed: and advice will be sought
in plans for next steps. . Several concerns are immediately apparent:

how to assess. capab111t1es, ‘get, yseful data and_have Such an assessment
acceptable to the . commun1ty, how ‘to ‘assess desire or 1nterest without merely

~compiling a, shcpp1ng “19st; how to. obta]n the 1nfurmat10n ‘without overburden]ng

an already surveéy-weary community; how to obtafn 'the information, on a
reasonable time-cost basis; how to accomp11sh long-term improvements in the
continuing data base on research in industry and on small business; and how
mdw1mth1mmeVmeemﬁadm1ammwws%mto%mm
stratée that both interests. ‘and performance: capability rise and fall w1th
available funds and the. market created by.program needs.

This repart prov1des selected data on the popu1at1on uf bas1c researchers N
in 1ndustry and on’ fundtng patterns. for basic research in 1ndustry‘ ,Latest -
data available, some of it preliminary, i& used. The population base of
scientists and engineers, its distribution and support among the various
disciplines and industry, are basic to the questions of expertzse, capabili-
ties and potent1a] interest.
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Avpenprx XIV

“INTTIAL REPORT—-SELECTED DATA 0N RESOURCES FOR BASIC RESEARCH IN INDUS-
TRY AND-NATIONAL SCIENCE FOUNDATION AWARDS,” OFFICE OF SMALL ‘BUSINESS
RESEARCH & DEVELOPMENT, NATIONAL SCIENCE FOUNDATION, FEBRUARY 1978

TR .'-IN-I.TIA!. ~REPORT

/ _*SELECTED DATA ON-
RESOURCES FOR BASIC RESEARCH TN TNDUSTRY
AND NATIONAL SCIENCE'FOUNDATION-AWARDS

NS

National Science Foundation
COffice of Small Business

Research & Development
February, 1978




Topic 7 - (Cont.)

Bicspherics, Inc.
Rockvilte, Md.

Environment

Earthquake Eng]neer1ng
Systems., Inc.
“San Francisées Cals

IRT Corp.
San Diego, Cal.

S.B. Barnes
& Associates
Los Angelas, fal,

‘Kariotis, Kes]ﬂr'
& Allys

South Pasadena, Ca11f;

Applied Nucteonics ..

Company, Inc.
Los Angeles, Cal.

Agbabian Associates .|
E1 Segundo, Cal.

George D. Ward. .- -
& Associates
Portland, Cregon

Martin & Cagley
Rockviltle, Md. -

Scientific Service,
Inc. B
Redwood City, Cal.

-Productivitx

Terra Tek, Inc.

Salt Lake city, Utzh .

784

'Bioconveréinn‘of:$é]ine Water

A Rational Approach to Damage
Mitigation in Existing Structu“es o

”"Exposed o Earthquakes

Inmuncchemical Assay for Abestos in

'_the Ena]ronwent .

Methodo1ogy for Mitigation of Seismic
Hazards in Existing, Unre1nforced
Masonry Bu1id1ngs :

”M1t1gat1nn ‘of” Se1sm1C”Hazards in.

Existing Unreinforced Masonry Wall .
Buildings:
.Evaluation of
Mod1f1cat1on Methods

A Portable Vibrating Structure for .
Soils Invest1gat1ons.‘ )

Research on Lhe Response of Existing

" {Masonry Bu11d:ng) Systems to Earth— )

quake Motion

Controtled Soil Microbial Detoxi-
fication of Herbicide Residues

Seismic Hafdening of Unreinforced

_Masonry. -Walls. Through A Surface :.

Treatment -

The Use of Structural Féams to Improve

. ‘Earthguake Resistance in Buildings.. -

Research on the Simplification of

$20,095 .

Performance of Unde<1gned h‘-”
& Modified Flements: o

425,000

| S2d 856
' $25,000,

24,391 .-

. $24,282
$25,000.°
~ $25,000

$25,000

$24,517

$24,993

Methods for Measuring Fracture Toughness: '

Antech Incorporated ‘Micro~-Isotope Teol Wear Detection ' '$25§OOO;
Hewton,. Mass. s i _ .
CERFRCTRR I TRE e AT

woSatt Lake City,

Utah -~ -~HoTe Drilling- Dy31dL]0HS
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SMALL BUSINESS IRKNOVATION ABPLIED
e TO HATTONAL NEEDS

Phase I Awards

Companies receiving awards i seven topic areas

Topic 1 - Hydrometaﬂur cai and So]vent Extractwn

“"Mi'r.i_ér’a_l:_s B

i Company R Pr'o.]ect Title - . - Phare 1 Aunrd

EIC Corporation : Recovery of Chromium from . $24 740
Rewton, Mass.. = of N1ckeh{er‘ous Latemtes S e
Garrett Energy i Sclution Mmmg Proceqs qumg

Research & Engineering 3. Fon Exc!:ange .

Co., Inc. i IR

IR . IR

Claremoni, {al.

Bend,Réséarch,”fréc. oo :Ccu'p1e'd -Tr-ansp& ~t Membranes for :$'2='4,géa:' ‘
Bend, Oregon -Meia] Recovery ’ o -

Gingr, Inc, 707 The Development of Eleéttro- 77 $24,960
“Waltham, Mass. : chemical Methods for the Enhance- R
’ : : ment of Flotation Extraction with

Specific Reterénce to Chromium Ores’

Moleculon Research . Bound Liquid Wembranes for Hydro— $24;938
Corporation SRR ---wmetaliurgma} Pmcessmg R o
Caibridge, Mass

Topic 2 - Feasibility of- Introaucmg Food Grops Better Adapted to_ Envi ronmental:-

Stress ]
So0i1 and Land Use 7 Feas1b1hty of . Intmdacmg Food sraL91nl .
Technology, Inc. Crops Better Adapted to Fnvivon- R
Columbia, Md. N mental Stress .

Tomc - Chemcal ?hreats to Man and the Envwonment

_SISA Inc. Mycotoxms as a Potenha] Wawan :':$25,0b.0

{ambridge, Mass. Heaith Hazard

Fein-Marguart Appreaches for the Acquisition of $24.,874°
Associates, Inc, Mass Spectral Data for Inclusion

Baltimore, Md. in the HIH/EPA Hass Spectral-Data Base

Western Chemical Develapment of Antisara to Benzofa) 425,000
Research Corporation pyvena and Its Metaboliteos :
Fort Collins, Cuio.

Feleculon Research Reactive Tapes Tor Autonatlic 24,305
Corpmnion : Environmzntal Analyses

Cambridge, Mass.
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The program has rece1ved the strong support of the sma]] ba51ness

‘and venture cap1ta? conmmn1ty;' NSF rcce1ved the f1rst annua!

Award for Federa1 Program Exce]ience From ihe Couneil of Sma]! and

“Independent Bus1nes; Assoc1at1ons (CQSIBA} 1n ate’ 1977 for'the B

~program's creat:v1ty ard potent1a1 amportance to the sma11 bus1ness

and venture cap1t31 comnunwt1es. s

RoTand Tibbetts =
Program Manager for Small Business
.- Apptied Science and Research
K App]lcations Directorate
ciznomes oo National Science. Foundat1on -
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.7 R R
The programis.designed To meet eack of these. The ‘Gpportunity to

submit proposals 15“6pén‘to‘a11 smal1*bu$i§ess;»fThé Sma't1-Business:

Ret' and Federa1 Procurenent ReguTatians support such sef-asides
as does ASPR. .»fPfﬁposa1g are'on existinéfFedeFal-réseardh~oﬁjective§
~and directed at existing Fedéra1'R&D:budgets,-programs‘aﬁdﬂorgahiiations} !
Private sector decisTen making“as‘to markét'potentialgqsthé'sméIIifirm%"”
management and other capabilities, :the investment risk and negdtiations
-are all left to the private_sectof, _They are forced to take place,

however, by_govetnmént fﬂrouﬁh {he third party'vgnture;cépjta1”§greaneqt,.

" Ancther reason-why Federal fundihg.w111—natibeireb1acing private -
funding is;the:iengfhy%Federa} pr0cEss; Phase: I vequires a year frmn‘
submitting the propesal to completion, : Thére is-then a delay

" of about five months:which is necessary fﬁr phase 1I proposal
preparation,: evaluation and award.” Phase II then runs for 1-2 Yearéi
before the phase ILI development-effort stgrts.--Venturé'capité]-firms
and larger manufecturers 1ike the jdea but have told:NSF. that the minute
the outlook is sufficiently promising and the visk low enough they

Awou1d step in to supplement existing government support or- take: it:s . -
over themselves to move the idea To the mavket as Fapidly as pnssib1e'

for competitive reasons.

Recoupment of any Federal -investment through royattiesior-repayment’ .

has been considerad and vejected. The principal reason dis :that-the i
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NSF uses the Small Busiriess Administration'def{nit{qn'of'a small fim

for R& D pUFposes which is éésentially a brofit"seebiﬁg firm‘ wfthJ

500 or less employees in a1l affiliated f1rms and 1ndependent1y

owned and opgrateq. ,Be earch propOSals are submitted to NSF an HSF

program queptiyes;,_{be prqposais.are rgviewed both,interaally_ _
_and by outside-reviewers on a conf{dentia1 basishfqr.technicalfqua]ity.

. -NSF makes all award.decisions. .

The solicitation also offers the small firms rights to any ﬁaééﬁfaﬁié.
. invention as a result of the research ia advance. ' Venture caﬁ{fa1l'“'
- cmnmitments_woujd?be impnssib1e.otﬁerwise;tg Q@Fain: Such rjghts are
'Cﬁntingent upoen the_actua} invéstment of fhé‘fo1jow-on'vgntgré_gaﬁitai :
to pursue conmercialization and in an amount equa1 to or greétef than ”
the govertment investment. Tﬂ obta1n r1ghts the sma]T firm must a1so )
prov1de NSF with. a business plan fo pursue comnerc1a}1zat1on _ Government
retains r1ghts for government use of the 1nvent10n and march—1n r1ghts,
1nc1ud1ng r1ghts to any, re]ated background patents, if the f1rm does

not pursue commercialization. -

Other incentives have been built into the design to attract ‘the hest &f
small bﬁsiness. Thase 1nc1qde mujtip]e resecarch tppics to,broadg@

the opportunity fﬁr navroﬁ1y based_sma?l firhs. The 40 awards.plénngé
in phase I and potent1a1 for a 1arger phase I1 %0110w -on proaects :Thg_ _
.'venture cap1ta1 phase prov1des tham n1th a reason to approach other flrms:
and easjer gccess to thoa because tqev havo 2 v*c1f1c 1dea, frnntfend -

sypport and some proof of technical competencu Lo offer.
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coﬁﬁény in that industry which. indicated the idea apbeared to have great-. :
merit and that it'wouid'be g]adxto;enferdintu,such a -commitment for:
$250,000. _Fdither discussions with MIT,Va:mqjqr u.s. laboratory,
and a leading -firm in-the-new field re5u1téd in an—offer,from the
Yatter and & firm cormitment for. $250,000 }oljowwon:venture capital. :
This is cqntingent,'hOWEVEr,(as vas intend;d} thal the research in
phase II achieve certain agread upon technical objectives. The ‘
importance of the venture capital incentive which forced,the firm to .::ti
seek other applications of the same reséérch is shown by the-ﬁanufacturef
© . in the commifméntICDVE“ Tefteﬁ'” If states, "we w1sh to acknow]edge the B

_ ex1stence of a potent1a1 breakthrough of- nat1ona1 importance.” The
propr1etary !etter uent on to describe in detail why this was so ‘
potentially important' ”The‘prdpused'reSearch however, was bf such”
high risk that the manu.acburer would not make the ‘investment at th1°f
stage, but was anxious to de so §f certa1n research obaect1ves -fh'_"

phase II could be met.

The proposal included a paragraph which stated "The high_iﬁceative.
NSF program to which'this:proposalﬁrespands is al?gﬁmatic exampie?gf_.; -
.huﬁ:a oné—man high~ techno1ogy organization with the help of government
-support may be gi ven the opportunity to tie its experhse to the needs-
- of & giant industry, . N1thout ‘the format of this three phase MSF
.offer1ng, it is not apparent that ndustry recogn1t1on of the type -

- indicated by tne venture tapital contract could have come about.

Certainly the o parties,'(we) and our ventire capfta} source had no
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States ‘and the,District of Columbia. Pwards went to companies rénging
from a one-person firm to 195 employees with. the a?erage firm.having

33 people. Awards . were ip,seven.fnpic areas and a-1isting of these '
aress, the winners of phase I awards and their research tbpicsiis sﬁgwns

at the end of this article.

About seventy percent.of the proposing firms and af:the gwﬁrdges in .
phase I'stated.that they felt their re#earch aiso_had;commercig],;
' pateqti&l-and:thatdthey_wog1d seek yenture;cap§§a1 commitments,',Thg e
. phase I effort was completed 1as{ March 31, Phase'II-prOpoéals wera due. by .
'..May 30.; :Some. of the. research ohjectives in the first soi1c1tat1on
. were not conducive o potential commercialization,:such as techno]og1cal
- assessmenbgg‘;he social.science and. earthquake research.. This is be1ng:_‘

improved in.the second solicitation now being pTanngd.

Overall the research conducted in phase I was of high quatity and ranged =
from pOUr to_excellént. :Two of:-the phase I-ﬂinners}_quck;Engjnpapjng
and International Diagmsﬁc_‘L;abor_atqries vere acq;fireci‘pr'iorf;_.to,

"_phaée II;by‘]érger_firms,:the latter by a German fi#m. . Only five,
did not submit phase‘II propnsa}s based .on phase I resuTts ~Three .. .
small firms, found that . they were in the same geograph1ca1 1ocat1on anﬁ o
in the same field.and decided to set up a joint venture to bid for a
phase II propesal camu1n1ng their capab1]1tles‘1n a conp]cwentary
and 1argef.§ca1e éffo?t. Th1rty three proposals are under rev1ew and

it is esL1maLed Lhat about one-half’ w111 be funded in September or’
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Marion Laborator1es) ]arger 1nnovat1ve companies (Po;ar01d 3#, IBM,_
Texas Irstrumerts and Xerox}, and the mature 1naustry 1eaders fﬂeth— .
lehem Steel, Dupont GE Proctnr and Gamb]e, General. Foods and Inter—_

natienal Paper) 2 1975 MIT Deve1opment Foundat]on Study fouﬂd

e The five young technology companies with ead1ng sa]es only 2 per=

cent of the sales of the six mature Firms actually hired 34 percent '
rore’ people dur1ng the ]969 1974 f1ve ycar per1cd

e The larger 1nn0vat1ve ~ompanies w1th enu1nq sa1es on1f 58 percent
of the nmature leaders created four t1mes ‘as many -ney jobs dur1ng
.. the same period.

e In addition, these same larger innovative companiec prov1ded 52 pﬂrcent
mwe1mmmtwremmmnratmhnofnmﬂy3to]1nwxrwmme o
to sales compared to the mature companies during the period,

A Final imporfdnt reference is from NSF's Scierice Indicators 1976 ¥ %
wh1ch stated that in & large study of ﬁajqp,innayatiqns between 1953-

] Sma11 firms produced about 24 times as many major innovations as .
Targe firms and nearly four times as many as medium~sized firms
per R&D dollar expended ] _ o
e Small firms a]so had a rat1o of 1nnovat1ons to R&D emp1oyment four'*
times greater than 1arge f]rms.

8 The total number of maJor 1nnovat1on5 by 5ma]1 f1rms wasgreater
than by Targe or med1uw—s1zed f1rms.

e The tota] cost per sc1ent1st and eng1neer was a]mast twice greatcr
~in fivins of over 1000 emp]oyees as it is 1n f’rms nf iess than 1000

emp1nyees.

In spite of.fhese resu]tsl sma]i.fifms receive oniy 3 T1/2 Eéfcent of‘;"
total Federal R&D ob]lﬂatlons and 8 percent uf Lota] R&D awards to
indusiry. ThTo contlasts w1tﬁ sw:11 bus:ness obtaun:ng more than 23
percent of totw1 Federa1 prcrurerﬁnt and 1ta prov1a1nn near1y 75 '
percent ox_al! jobs in the pl]Vu‘t cevtor.  RED.n th; Us., dr not n 

technologice] innovation, is dominaied by large firms. Science Indicators
. - s
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company. They, too, can pm\ndL the path, future support and .
assastance in- so':m areas which can 1mp*uve the chances for high techno]ogy

' 1deas and campetent sma11 Tirms ~to-survive and-grow.

A third opt1on a1so ex%sts ror.tﬁose 1dLas wh1ch are.ﬁot far enough
. along. ik the research staoe to attract venture cap1ta} comm}tments, h
but stitl have prun1se. The Cannect1cut Pruduct Deve1opment .
. Corporation and the proposed hassachusetts Techno1ogy Deveiopmnnt
..Corporat1on both have indicated an interest in the program They '
would contact‘award‘winners=in'their State which were ‘unable to obtain -
“private commitments to determine.if State funds shoﬁld pravide support
for further deve]opneﬁt;" They might. also-assist in their. obtaining; -
pr1vate cap1ta] -after some development .effort thad taken p]ace. The ...
Swed1sh Industr1a1 Corporat1on and the Israe] - 1.5, B1nat1ona1 .
Industrial Research and Development Foundation (BIRDF) atso have
discussed possibie funding,suppor{"or joint~R§D-efforts-in return-for
ticenses to utilize the:technology in theiﬁ'gwn or qther selected.

countries,

“The Real Leveraqe of High:Technolegy and Small Firms

; The leverage of high technolegy and small inmovative firms in creating
9 gn g
jobs, improved productivity, businESS'bxpansion,.and in meeting
- inflation and trade deficits cin‘be enormous.  Research is critical.to. .

high technology and: Lo -most techrological- innovation,
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smatl firms are important to innevation and the incentives for all
parties can bq;high. Sma]]dfirms ﬁgst not qn1y'meeﬁ Federal program.
objectives to‘obtain;a research award, but ﬁhase I performance must
be-excellent to justify phase .11 sﬁpport.. it also must be ﬁf”

sufficient potentiai,market_importance and éua?ity to attract venture

capital. The phase II proposal must be of high quality and the,

research objectives agreed upon with private investors met if the

venture capital commitment is to be exerc¢ized. The performance

incentives for the small firm are substantial.

The financial oppurtqnity incentives to the smaj}lfirm are also

" constderable. Not only does the program offer opportunity to

participate_ih Federal research but it opens a door to front-end

high risk capital and a pa;h to cnntinugd sypport all the way:to

commercialization i¥ the performance is there and the idea has market

potential. Government research ih both phase T and ii can be sub-
stantial if.the research guppprts it and can serve as pre-~venture -
caﬁita1. Thi; research can Tower the rjsk_for ﬁrivate capital which
in turn can pfovi&e an avenue of continuing future financing to the

small firm. -Most of all,'the whole approach could stimilate more

"+ scientists ahd'éngineersrto think about'and pursug high technology -

“ideas which,while high Tisk can also result in major benefits fo

themselves, their Firm and Sobiety. ~Moving science on into techiiglo- -
gical innovation may be one of the ways to-respond to the inmovation,

job ‘ereation and ‘nroductivity néeds of the nation and their ‘contribu-

tions to the -economy, international comnetitivessss, mesting infiation ...
8] 7 ! K] 4

and trade defigits.
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fPhase 1 so11c1ts smal1 fe351b111ty research proposaIs from 5ma11 bu51neqs—

to determine as much as poss1b1e the feas1b111ty of the 1dea and the
capabilities of the f1rm w1th1n the 11m|ts of $25,000 s1x month awards.
This provides a screen for the iarge number of proposals réceived Froim
small business dnd:TTmfté '1n1t1al r}sk to sma1] amounts before taklng
a greater risk w1th Iargcr awards, Phase II is for the pr1nc1pa1»
. research effort at levels of 2-3 professional person yea}s qu—];z-xears.
Phase II also requests, in addition to the research proposal,. a '_
- commifment for. follow-on .venture capital frpm a third party, at 1ea§t ‘
equivalent to. the amoﬁntfof research funds requested from NSF, and

represents an important coupling to the market.:

. The venture capftéi‘fs for 2 follow-on development effort (bhasé‘lfi)"':
to‘bufsue tohmé?éia] objectiVEérff thn‘fESParch mééts cérfain agread

upon ooJect1vcs surf1c3ent to Justify cont1nu1ng 1nvestment. Fédéf£1
funds are for £g§gg£§h on Federal objectives. Prlvate ventur 'bdpitéf

is used “to fund further development directed toward commerc1a? obaect1ves.
Obtaining the venture capital commitment from a third party is 2 Pey R

togthe approach and is:discussed later. ... ...

S Proposals are Judged 1n phase I and 11 pr1nc1pa11y on a sc1ent1f1c merit’
baSTS. Then a cr1t1ca1 addat1ona1 con=1dernu1on is app11ed ¥
‘prupusa1s are found to be of appﬂox;mﬂte1y equal tcchn* il merit “the -
“venture caputal cpmm1tment provides an extra po1nt-of -merit in the’

evaluation and award process. In other words, proposals which also ™
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source, This pr1v11ege 15 currently granted federal
contractors” through ‘the 'IR&D/B&P instrument, and should
be equivorated ‘in the procurement pollcy ldea whlch o
‘has been dlscuSSed. ) . ]

i 'procea'ﬁral Mattérrs‘ S e L L 51 .
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-~ the initial exploration of ideas which retain
the product, major parts, but are proposed
“to improve the performance or cost by -com- :

ponentry. 1mprovements, $25,000 maximum payment

. per actlon

~— the lnltlal exploration of ideas which retain

the product,- major parts, and ‘components, but: -~

are proposed to- imprové the performance or
cost. of component matérials and productlon )
methods; $10,000 maximum paymept per actionm.

~ Presuming that at least four ideas ar& to be colm~
petitively explored at each innovation mission level, '
$750,000 per. MENS-typer-solicitation would be set-aside.
The number of MENS-type solicitations, per year,” cannot
be precigely specified at’this time, but presuming - .
that for each mission area one constant and nine capa-.'. ...
bility MENS-type statements were annually released,
approximately $7,500,000 total annual set-aside would
" be programmed per agency missicn area.

it ls to be . noted that capablllty or cost lmprove—l.u-
ments may come- from innovative. introductions at any. ;o
‘product level., The product may he proposed to be
entirely replaced; retained, but with new major: part’
introductions; components; materials or methods. The
freedom. to. chpose any product level as a basis for
response to commen mission goals would be granted
pre-gualified proposers. .Common mission goals. would
apply to judge follow-on fundlng by the direct R&D
contract 1n5trument. \

The MENS-type statement should also pre—-announce
the number of pre-qualified proposers .which will be . .-
accepted at each product level. Thus (in our example),.:
the MENS-type statement would pre-announce that proposal
fpayment for only four conceptual de51gn proposals at
each product level would be financed:

76 preclude relatlve corporate.“wealth“ from blas;ng
the evaluation’ of reésponses, the’ pre~gqualification

standards should be strictly ddhered to and any addl;.*"*"'

ticnal "brochure type" information graded of zero value.

Retentlon of Pre—Quallflcatlon or Termlnatlon
It may be recalled that pre quallflcatlon will have
‘been based on eerctatlons of public goal achievement,
and eonly actual performance may be measured against.
expectations. - To be fair, and to 51mulate industrial
- personnel policy, the pre—quallfled 1nnovat1ve unit or

individual should be glven several chances t rove

oAl

'Progedural Matters | o . o ,'ﬁ ‘ Y. & T
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Costs to.enlist:the administrative’ ‘support of
local Chambers should be borne directly by government -
and not burden any’ firm;. large or small that is-
Anvited to attend.. - . : : :

The suggested method directly links agency needs
to local .innovative-:talent,.-a linkage:iwhich is’abgent’
from current practice and results in.thé-ineguitable”
distribution of federal communication entitlements.

It is recommended:that the'suggested method be further”
-explored to-discover..issues- andiprobiems: inherent-in”
its conceputalization. .which:need to:beé restived and
solved. The conceivable benefits towards:achieving
-equalities appear to justify a closer examination..’

sesCommunications e




“This work tan precede a- formal procurementpanncuncement

SR aEibﬁénwh%“mh,mmﬁu-w::bwmwmwhmuuu
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~- it7is generally felt e¥en by’ planners w1th1n';
large federal" contractors thadt a new business”
“anpouncement is already "locked‘ln" to some’
~other company that had ass;sted the ‘agency S
in-the need and approach for the pre—announced
Fprocurement ’ o .

PR

With regard to the last, large contractors depend
almost wholly on their in-compahy-new business operations
to detect the emergence of new opportunities and will ..
very often assist agenczes in develop he procuremen'

by many mohnths ahd:thus prov1de 'inside” information
about emerging new business cpportunltles whlch ls not
generally avaxlable to others.-“" o

A new and more equltable communlcatlon method” for
agency mission neéds is not just required, it'is =
mandatory to-reducei-or ‘elimindte 1nequ1table communl— ’
cation entltlements whlch are fostered by current L

‘practicevs

The suggested communlcatlons method is based on,

the follow;ng prlnCLples and conSLderatlons-”

--=it-is government s respcnsxblllty to communl—
cate 1ts needs ’ L .

- local organlzatlons are dec1dedly ‘batter
informed about emerding new businasses
within their communities than federal

-agency technlcal and procurement personnel

- the cost of ‘communications must” be dlrectly
-borne by government with objective to foster
“equity~in thé distribution- of federal communl—
catlons entltlements.

There are over 5, 000 local Chambers of Commerce
throughout the United States, of which 2,500 are members:
of the U.S. Chambér  in Washington. Fcrty overseas -
Chambers of ‘Commercé are members of the U.5. Chamber,n;"
and most:-developed: countries-have also establlshed

_national Chambéer and®local Chamber D;ganlzatanSEA' i

These organizations are professionally knowledgeable
about business operations w1th1n thelr communltles, the

&

- e [T S
The World Wide Chamber of Commerce Directory, The Johrson
Publishing Company, Box 4535, Loveland, Colo. 805337.
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The first mission need is constant and .issued at
all hierarchical mission levels. The second may be
issued from a particular-mission level in response
to the next hlgher 1evel's demand and will appear
randomly.

Technology-Push as a Source for M1551onrNeeds o

The need for addltlonal capablllty at any’ mlSSlOn
level may ¢ome’ from a "technology—push" idea. This"
" is an jdea which is independently offered at & partlcular
" mission level based on the inventor's percéption of
need at that level. The idea will not be "demand-
pulled” by a formal MENS~type sollcltatlon.

Should the promlsed additional capablllty be_ :
acquired if the next hlgher mission level has not )
demanded it? ~Why should & price be pald for its 1ntro—"“
duction if higher “levels are apparently ‘satisfied with
status quo’ .

_ . Thesé are" the key_queetioneﬁi_The”énswérs;may take = *
one of two. forms: - 7 e S o

—- additional capability is promised at a cost .
] norgreaten‘than “the cost for future dellvery
Y of chrrent;capablllty :

-~ additicnal capability is prcmlsed as- -z “hedge
against an unforéseen future.. The idea’ may"
not have to be produced but lt should be
develeped. :

If either answer is acceptable to hlgher mission’
levels a demand: wrll be placed on the 1dea 5 .exploration
and development. o

Technology-Push and Monopoly

Such a- éec151on has 'significant econemic overtones
depending on subsegquent actions., If the development of
the techrology-push idea .is: performed under monopoly .
conditions no effective- check—and balance on the program ‘S
cost is possible. w

The decision, instead," should set in mOtLOn two
segquential actions; the first, to construct a MENS=type
document for communication to other innovative sources;
and the second, to negotiate a sole—source exploratery
contract as a.réward for the inventor's initiatiwve.
Other ideas and concepts in response to the MENS-type
communication may then also be selected for competitive

“Communications
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COM;‘!UNICATIONS _ : i .' B o i

The agency should convey its needs, goals,‘and_"“
constraints: to the nmational innovative resouirce to.
motivate the submittal of premquallflcatlon lnformatlon., uj
The agency ‘should adopt equltable communicgtion methods
and not "favor® known' sources 'in communlcatlonsJof, ’
needs. e S T ’ - T

The Communicaticn Document

1

The concept of MENS, Mission Element Need Statement,
is embeodied in A-109 and is under detdiled study by
various offices within DoD and other agencies. It is
to be the basic document for communicating an agency's
innovative needs to private innovative suppliers. It
is not to contain pre-determinations of technical
approaches or any other internal constraints on the
creation of ideas. But it is to contain an interface =
specification which externally constrains ideas to match~:
the idea to an external and agency-prescribed operating-~

. environment.

. It is also to contain a "cost goal" based on extrap~
olation of costs of current products and known R&D
initiatives, both having been judged.as nonresponsive
to future mission capabkility needs,. and, hence, new
initiatives are sought. New initiatives are to "cost
less® than preojected costs for procurement. and operations
of known products and expected costs of R&D initiatives
which have been judged inadequate. Thus, the "cost
goal” is based on current knowledge, but is not based

‘on somecnes perception of what a soluticn may be "worth"
in the future, an approach which implicitly pre-determines
the solution.

Major and Minor Communications

The procurement policy idea reguires a communication
document similar to MENS, but the MENS concept should.be
extended to all innovative needs of an agency regardless

‘of agency perceptions of the. "scale" of responses. For,
indeed, with full £freedom in response to a MENS=-type
solicitation, some acceptable ideas may not f£it "major"
standards. even .though they have been solicited under -
"major system" procedures.

This comment is simply a recognition “that, in
searching for equalities, it is irraticnal to foster
communications where one procedure applies when responses
are expected to be "major," bat ancther dpplies when
the responses are expected to be "minor." The identical

»ccommunzcat101 procedure shouid. apply.

’ Communicétions o _ o ';”M"-‘éi
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PRE QUALKFICATION

. Industry employs SC1ent1f1c and technlcal personnel
based on expectations of their contributions to company
commercial.goals.: An applicant's hlrlng dhances-afe "~
improved i background and experience is relevant o'
the technologies embodied in the company’s product

"~ lines and marketplace; if the dpplicant has’ demonstrated

acceptable innovation management -capability in the

past; has general peer recognition for creative approaches
to problems; has published ‘papers which demonstrate
scientific, . technica¥k or management’ capabllltles and
insights.

In short, some applicants are: judged mors llkelz
* than others to..contributé to the company's commeicial
‘goals. These zre the ones that will most likely be.
hired, and they will be hired based on eerctatlons.

Agency pre-qualification for the privilege of
direct propocsal payments should be based on identical
standards. That is, it should be based on an applicant's
- background. and experience and agency expectations of
-the applicant's contribution to public goals.

Ag in the case of industrial employment, some that
are selected will not achieve expectations, others will,
and a still smaller number may exceed expectations.

In effect, the agency would temporarily "employ”
unaffiliated individuals, small firms, and other non-
federal suppliers. The agency would provide the
start-up financing so that those selected may attempt
to enter and be successful in federal inneovation
markets, and, if they become commercially successful,.
they would also fulfill the needs of the agency by
the introduction of ideas which would otherwise not
have been available.

The essence of the pre-qualiification procedure is
that the agency take the financial risk that its
selections will contribute to agency goals, and that
the cost for the early exploration of ideas which are
proposed and directly paid is well worth the benefits
received. The benefits will be mainly centered on
the broader base of idea sources which the procedure
provides as compared to current practice, and the
competitive challenge which is introduced by the
procedure to larger established firms, particularly
at the earliest, least expensive, and most creative
phase ¢f innovation.

L Pre-Qualification - -
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ENTITLIMENTS - e e

To be equal the procurement lelCY -idea should EARE
provide financial and new busineéss entitlements equal
to those granted by the IR&D/B&P- procurement lnstrument
and other general -overhead accounts found:in  federal’
contracts. - Some-federal cohtrackor entitlemeénts
which should be embodied in’ the Drocurement polzcy
idea are the: folloW1ng.

! Federal contractors--

el recover all or some flrst money to propose
onewsbusinesst to. . federal agenc1es, thus they -
are not .generally requlreo to. employ commerCLal
flrst money lnstrunenos ‘
- have technlcal lndependence in thelr approaches
to agency problems

~— ‘internally’ have flexlble and “qulck reactlon“ :
procedurss to respond to new business oppor~ |
~tunitiesi thus: they are not ‘impeded in- :
organizing a new bu51ness technlcal and
proposal activity and may do -so rapidly

-- are ablé to récover the cost of "waiting”
for R&D contract award decigions and may .
extend lnternal work to the point of award
dec;s;on o

-— are abBlé to'aseién scientific and ‘technical * ,
peoplé to new business’ technical and plannlng- e
'act1v1t1es w1thout prior ‘agency approval

== may use 1nd1rect contract charges as a
- seientific and techaical employment . levellng
mechanism to . fill-in the ups and downs of .
.“dlrect R&D contractlng - -

-~ may permlt a new employee to. "learn“ the
business, become :amlllar with customer,;
- needs, participate in several new business
proposals . R

-Jjare prov;ded communlcatlon and new. busmness .
market:l.ng cost§ in general ‘overhead accountsji-.-.
' some may recover the costs of field marketing -
::operatlons, technlcal and- venture plannlng,,m;
" and market research (the extent of recovery
depend;ng on federal sales level].

Entitlements . . .o oo 37
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“PART-2 . f.c

: A PROCUREMENT POLICY IDEA

.BAQKGROUND/ o :-_51;»1:

Tax reforms to equally ‘tax the sav1ngs of 1nd1v1duals,
nonincorporated firms, "and. corporations,:and prOV1de :

__wventure’ capltallsts with.a Yfront-end" financial incen~

tive will generally -encourage new product innovation..

The dominance of non-market performance of new product B

" gtart-up activities is & matter of applying a"20-year’ )
federal "make-or-buy"” policy to :new-product”innovative . f S
"activities. Reforms in these two areas will- greatly
invigorate new- product 1nnovatlon generally v

The procurement polloy idea- dlscuSSed in this
section is conceived to provide egual fipancial and _
new busrness entltlements to all pre—quallfled lnnova— o
tors.

The idea is to directly pay thé dosts of new .
business proposals when-they are submitted by pre- -~
gualified innovative units.

The idea is neither new or involves complex
principles or procedures. And yet direct first money -
payments nay be eguated to indirectly tecovered first
money fotr the same purposes.’ The latter instrument

., 1is provided current federal contiractors, the former -
is the substance of the Ldea.

The idea has been explored by at least two agenc;es.il
The General Services Administration is statutorily
authorized (PL 92-582) to assess the competitive design
capabilities of Architectural and Engineering {(A&E) .
firms and select those that are judged capable. A
fixed and equal amount of money is directly awarded
to those selected for the purpose of preparing an
initial design proposal based on GSA functional specifi-
cations. Thus the costs of the initial proposal are
direétly paid. One or more of the submitted designs
may then be additionally financed for further competi—
tive engineering studies before a single de51gn is
selected for construction.

The Navy alsce has experience in pre-qualifying
firms as capable of system design activities. and has-.
directly paid proposal activities. AllL firms that
were interested in seolving a common Navy problem, and
belleved they had a competltlve de51gn capab'llty,

Background : . Ly
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NET POLICY QUTCOME

Taxatlon on. savings and venture capltal the S

" IR&D/B&P procurement 1nstrument, ‘and lack of appllcatlon
of government's 20-year. "make~or-buy" policy to inno-
vative activities comblne to foster a net unwritten.
public policy. This net unwritten publ*c -policy
fosters 1nequ1table dlstrlbutlons of financial -and
new business entitlements by favorlng large ‘federal.
contractors and inhibiting new business start-ups and-
small firm growth. Thus the .net public policy fosters:
‘the appearance of economic ollgopolles within the U.S.
econony . 5

Each pollcy standrng alone produces the publ;c.:.
benefits for which the policy was instituted.-: The
IR&D/B&P progurement instrument, for example;.-has- .

- permitted technigcal and:-new business -independence .and:.~. =
‘has maintained competition for future procurements,
as claimed by IR&D/B&P advocates.  The -system of taxa-"
tion has redistributed wealth as intended, and by nct
taxing new preduct developments, encourages them.,
Government's dominant allocations: of new product
start-upicapital to non-market operations has prov1ded
the agencies with in-depth:scientific ‘and technical
knowledge -so that contractor representations may be
professionally assessed and major agency programs ‘
professronally managed

But it is the net public pollcy caused by thelr
interactions which distributes inequities, according
to relative net-worth, federal contract sales base,
and principle busiress. Hence the net policy fosters:
economic cohcentrations and oligopoly.

The A-109 "major systems" policy will tend to
redress finaneial and new business inequities in the
future by reducing competition pre-rgualification. . i
requirements to a low-scale and labor~intensive phase

. of design, thereby reversing.the previous need for
‘high first money expenses and down-stream R&D plant - .
and egquipment (or financial rescurces- to acguire. them)-
as a competition premquallflcatlon requlrement. This

feature of A-109 policy should permit smaller technical. e

firms to Equally compete with.larger ones at the outset
of new product 1nnqvatron, : But A=10% does not apply
to "miner" systems or general innovative activities
which are usually aggregated under the label of
"technology base" activities.

What is needed is a national innovation pelicy,
constrained by the rule of law, and referenced to a
framework of innovation's primary attributes. -

Net Bolicy Outcome - S 33
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and .small firm access to ‘this centralization is blockeq S
by 4,000 procurement—related statutes and 3,000 pages
of regulatory Lnstructlons.

" The net outcome is that uﬂaffillated individuals - P
and creative and innovative people employed by small Ao
firms and nonfederal suppllers are motivated to leave .
private entrepreneurship and jeint large firm and govern-
ment employment.? In the long-term this will tend to.
defeat DoD's and WASA's new policy objeéctives by foster- . - ..
ing economic concentratlon within high-capital wealth .
companles.' e . v

Another tax—inhibitor\to'privete éntrepréneurshib
is found in unrealistic treatment ‘of venture capltal in
the U.S. tax codel: .

Thé“ cost of venturing new products is properly
considéred a “"cost-of- dorng—bu51ness and therefore not,
taxable, but tax<deductibility is arrived at in an
unrealistic way. Those who have directly. participated
1n new product 1nnovatlon fdlly understand‘that if.

“seeqd. capltal,' "start-up money,"_or applled"research“
(in government terminology) canrot be gainéd very little
‘else will happen. Thus, a new product innovation is
stopped before it begins. . T

"Seed"'capltal is- needed” to ‘start new product inno=
vation and~is the lowest of all innovation expendltures.
but it is also:-the mest financially rlsky. Market
uncertainties combine ‘with new product technlcal uncer—“
tainties- at.the ‘beginning ‘of. innovation to put the”
highest financ¢ial rlsk on 1nnovatlon s lowest expendl—
tures. .

It should be noted that establlshed federal contractors are:
indirectly pald by taxpayers to comply with.these administrative:
complexities and prepare for ‘and propose new agency. business.

17Characteristics of the Mational Sample of Scientists and. -
Engineers, 1974 (updated to 1976}, Part 2 Employment, NSF 76~323,
pg. 149.° The ‘tvwe concentrateéd - tisk capital sources, government
and large corporations, motivates creative entrepreneurs to seek
employment with them and, in so doing, further concentrates econcomic
power. But .when such people leave.private entreprenguring they are
more motivated to join federal than private employment: median salary "7
$24,900 federal vs. $23,100 private, without correction for recent::
top federal salary increase from-§$365000 to $4? 500 pius:better-““'
benefits, including Job! securlty. R e

-;Federal_Policies_” .
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"Major Systems Acguisition™). All;R&Dmagencies;axef
-‘sub3ect to-: ltS prov151ons. . Y

flnal comment 1960 pol;c1es, and thelr;a ST
. 1971, requ;red a-competitive.proposer:to.-. . .
evidence full capability. to complete the totality-of . . . - .«
the innovative, process. by_completlng .development, Lt
introducing productlon items:into DoD, inventory,: andi;
providing. approprlate spare parts,'repalr, and maln-u:
tenance support as .reqguired. . Contractors elther hagd .
to have  the requlred full run faCllltLQS‘ .plant, equlp—
ment, and personnel, in’ place, or demonstrate an.. .
acceptable flnanc1al and personnel plan to acqulre them.

It 1s generally understood that entry 1nto a B
prototype competltlon (Prellm. Dsgn }, or.an englneetw
ing competltlon Engzq. Dsgn ), are at phases. of .
innovation which éxhibit an. increasing rate. of resource_
expendlture——relatlvely large expendltures are stili™
to come. . . : )

. Z,l

Wwhile venture: capital.and some.special facility
.capital may be.government-supplied,.several "large-, HCE
ticket". 1tem5 usually remained. for, the company -to supply
out of its own, resources.. Pre-— quallflcatlon at.these.
late innovative phases emphasized capital "wealth"

-rather. than ideas which create capital wealth through.
successful 1ntroduct10n.g It was based.more on pre-
qualifying. those who had -successfully innovated in .
the past, ratner than on pre-qualifying those who may
successfully lnnovate in the future. :

The new pollcy opens the p0551b111ty of a con—-
sortium of. small firms. to dlrectly challenge larger
éstablished flImS. The. small firm consortium's. totai. .
internal resources. (mainly, people) should suffice te
demonstrate pre-quallflcatlon Capablllty without .
‘unaffordable demands on. future resoutrce expendlture
as a pre-tondition for quallflcatlon. Thisg.is. the.
essence of a policy which fosters ... corporate growth :
based on competitive merit," a policy which is supportlve
to prlvate enterprlse, capitallsm and .a free and democratic
society. . . Lo - LW

+-Brief. Discussion: -~ - e R Y- T
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competitive pace; profit-sharing, reduction in net-worth,
or price increases on current.commercial contracts.

The necessity for using these internal mechanism$ which
could not be charged to federal contracts, became
increasingly important for -federal contractors of sales-
base 'less than others, and were the only mechanisms
available for a new market entry.

‘.Phe defense’industry logically pressured governmentf

‘to: liberalize IR4D/B&P cost-récovery policy. Without-

libéralization very few contractors could afforé to

keep a competitive pace according to 19260 time-pericd

policy, Towards the close of the 60's increases in
recoverable amounts caught the attention of several
congressional groups and rigorous accountability controls
were instituted by statutory additions to DoD aunthoriza-
tion and appropriation bills. The costs to comply with- |

these accountability controls were also expensed in

federal contracts, further favoring federal contractors’

©of larger sales-base, The consequence was that some

- medium-sized federal contractors were not financially

able to keep pace (including Martin's military aircraft.
business) and dropped out .of. the marketplace. Martin
and several other larger contractdrs entered into

industrial mergers -and acqguisitions to provide a more

stable revenue source for their stockholders.

A narrowing. of quallfled defense suppllers to only”
larger cnes was also ac¢companied by some other long-

- term econcmic ‘@disadvantages. Diversity of DoD 1nvestmenﬁ

choice was narrowed because all gqualified and remaining
competitors were required to modify their originally
separated design approaches into a common design--a
design for which no one contractor could be held legally
accountable. And-the single government pre-detérmined
design was finally develcped and produced by a monopoly
supplier; hence, consequential increases in procurement
regulatory. controls, now amounting to 4,000 procurement-
related statutes and 3,000 pages of 1mp1ement1ng
lnstructlons.

It takes little insight to realize that 1960
pollcles fostered oligopoly by making entry-cost
unaffordable for new companies and companies of less
federal sales than others, large increases in non-
productive costs through the proliferation of monopoly
regulatory controls, a narrowing of investment choice
by a "wash-out" of competitive technical de51gn features,
an lnapproprlate emphasis on guoted sales price which -
motivated "price buy ins," and a weakening of contractual
integrity by ambigucus assignments for overall weapon's
design responsibility.

o-Brief Discussion: .. -0 .. oL e Ty
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development of a full-scale weapons procurement SPElel--
cation. This engineering specific¢ation;- developed over .-
.several years, would be sent te those companies which =
had kept pace and remained competltlve.* DoD, would

ask companies to propose flnal engineering, development,
test, and- productlon of the weapon, described in its” .
solicitation. A company's accumulated first monéy ‘to
keep pace -and responsively compets would contlnue to
increase from the conceptual phase Of a'nhew weapon and
terminate only when z single award winner had been
announced. Figure (4) -illustrates the"accumulative
first money to remain competltlve until the flnal_
competltlon was' held and the w1nner announced e

The delay of competltlon untll innovation's
Engineering phase placed & high financial burden on
gualified defense suppliers. Mr. Meyerson concluded
"that it.is :(was) possible to spend about fivé*years’
or more and upwards of $25 milliocn on oné or- Several
aireraft programs and ‘still not meet’ the threshold of
minimum success in the mllltary aircraft business.”
{pg. 4-6}, that it took "a company 4.5 years, with
96 senior men employed every month:during that period
{(prior to englneerlng competltlon)“ (p. 4 12)

Flrst mcney was spent to- be responslve to ‘govern—
ment's "demand-pull" designs which were: represented -
by highly detailed engineering-type specifications.
However, Mr. Meyerson added an interesting’ cdomment
about the evolution of "technology-push" ideas;

" ..systems which are:‘invented' by the®compafly take’
about 7 years and requlre a company to. 1nvest up to
90% for their eVOlutlon. {pg. 4- 13) .

But the crunch" came when a.contractor's federal
: sales-base was not sufficient-to write-off first money .
: : expenses on federal contracts. . A contractor without
i . a sufficient federal sales~base against which to write-
off these charges hed to,con51der the empleoyment of -
three other internal first money mechanisms to keep a

i : T

*It i1s very important to point out that losers of competitive
R&D "seed" contracts had to use internal first momey resources,
mainly IR&D, to perform the technical activity they had proposed
and lost. 1In effect, they would. not, "lose,” but continue what ..
had been lost on ‘indireet charges to government contracts . rather .
than direct R&D contract charges. This they had to do to remain
competltlve. ) . Cr : o

“Brief Discussion: 21
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because they exhibit a wide diversity-in.goals and:
priorities, even though achievement of common national.
civilian goals is a*common objectlve. What is gatis-
factory  for'one nonféderal purchaser is 1ikely not
"satisfactory for- another, even though- both choices .
may berresponsgiveé to nationdl civil capahlllty goals’ LT
which are commonly¥ constrained by national social

- regulations, such as_those for health; safety, and
env1ronment.c BRI e

! As an example of the nece351ty for dlver31ty of o
nonfederal choice, a personal transportation system .
appropriate. . for: one: locallty may be ‘entirely- unacceptable
for another—-avsingle personal transportatlon ch01ce

. created by the-federal.level :¢f ‘government may: have
-'little:marketability. natlonally.‘ Commercial ~and’ proflti
motivated: suppllers ‘would ‘rationally -be -‘Uninterested .
in participating ‘in “such non-market -technical act;vltles,_i'
because the particular and -unigue needs' of multiple o
and giverse consumers stands a low chance of belng
. met. i i “ ’

14 Federal’ Fundlng of Civilian R&D Volume 1; Summa ___z A D
Little, Inc., Wash., D.C., Feb. 1976, pg. 1. and-Agalysis of
Federally-Funded Demonstratlon,Progects Volume 1: -Executive
Summary,’ Rand_ Santa Menica, CA, April 1976, pages IV, .V.

__Federal Innovation Markets
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nationalized laboratories; and ‘noncompetitive privakte -
administration .and operations of government-owned R&D
plant and eguipment. The Sandia Corp., Livermore.
Laboratories and thlrty others fit into the lattex
category. Some not-for-profit operatlons are alsol' L
privately owned and operated and“do, ‘from time to tzme, e
compete- for. federal :sponsorship; but usually noton """ 7
a price-competitive basis. . Other: government levels, o
state and loczl, also perfcrm orf contract R&D - -
act1v1ty through a partial use of federal block grants.

. Such amounts, however, are not repeorted,. A i

e

~Venture Capital -~~~ =~ oo U B
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an@ nonfederal suppliers of any size must employ . .
commerdial first moéney instruments for the same .
purposes. . '

The IR&D/B&P“is‘rt;'cure‘n;ént:'i.n.s"tfu:nent ‘therefore,

provides a ¢ost reimburseable mechanism .and a.continuum-
of independent technlcal and marketlng activities in.

transitipning the exploratlon ‘of an-idea, from lnternally-t

supplled first money to externally—supplled venture -
capital. it ig a government pald instrument which . is. .
avallable ‘only to established contractors, but - unavall—ﬁ
able td those that may wish to enter federal -markets. .-
by challenglng those already there. ’

First Memey - el
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Entrepreneur first-money costs to gain start-up

" equity capital may be significant in relation to the
entrepreneuring firm's or individual's net-worth. The
‘repert noted, "Most investments made. (by private
venture’ capltallsts) are not made in startup, but in
the secchd ‘or third stages of development of portfolio

companies...later stage investments are thought to be
less risky than start-ups."® This suggests that initial
start-up equity capital, where financial risk is the .
greatest, is relatively more difficult to come by, and
may require extensive first-money -expenditure-by the
inventor or: 1nvent1ng unit.

But. even if initial start-up capltal is galned and
a.new business operationunderway, retained earnings
and facility capital depreciation accounts-are wvery
likely insufficient to venture new product lines, or-
even improve the product on which the firm was founded,

.. Fig. (X} These inhibitors to growth are-likely because

" a small firm's operating costs are dominantly labor-
intensive, with oniy a minimal (if any) facility

" depreciation expense——an expensge which.-otherwise could.
be mortgaged.to finamnce new product ventures ‘or current-
product lmprovenents.

It should also be noted, Fig. (1}, that outside
venture capitalists are more likely to purchase egquity
* stock than provide short or long-term loans. This is
becausé income during the first phase of a new company's
growth is often insufficient to service z bonded debt,
and facility book-value to secure a debt insufficient
because the operatlons are mainly labor -intensive.

: An entrepreneur is:evidently requlred to establish

a "track-record" using internal persomal  or firm funds,
those ‘of .the lnnovatlng unit's associates or famlly,'
or trade debt* before an outside venture capitalist is
hMWtOMWmlmﬂﬁmdmewnymﬁmm&mm

o Dependlng on.an entrepreneur's net-worth, 'and how i
:much of it he'may afford to risk in & new: venture,
“establishes an artificial limitation on the size and

scope of any new product venture the entrepreneur may -

congelive. . That is;: an’ entrepreneur may- lnvent a’
‘particularly attragtive idea, but if start-up .and
".expansion to the sec¢ond or third stages of the firm's

erid page 164.

Suppliers deliver at .no. cost but with future obllgation

wefgp payment.A

First Money . : ’ . 9
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Non-concentrated industries’(industry sales not’
_domlnated by.4 (or:less). flrms) ‘where- price- CompEtltlon.w :
is evident and:R&D-intensity is’'low demonstrate- relatlvely o
1low R&D expenses as a percent of sales: Metal and
Mining 1.0%, Fuels p, 4%, Contalners 1. 1% Bulldlng
Materials 1.0%.3: RN

Thus, R&D-lnten51ve ollgopolles generally character--‘*
ize industries within which  firms-are most likeély fo ~ °
demonstrate relatively high new product first money -
, expenses for the .venturing of. new products.‘ These -~
expenses will likely-be recovered in current product
sales to both prlvate and- public consumers.

Small Tecnn;cal Flrms

Informatlon about first money for small technlcal
firms of less than $25-million annual sales is Vvery
difficult to £ind. One - study. ngted, "data regarding:
-the financing of technical 'start-up'! situwations and -
very new companies are almost nonexistent.®

Another research study5 examined, the. public. . .-
prospectuses. Which were offered’ durlng the perlod
'1970-1274 by 31 small technology firms.

The Securities .Exchange Commission requires that
three pricr-year financial data be included in state-
ments of public offerlngs and, by analysis of the .
~admittedly small. sample, 'the study demcnstrated. that L
small technolegy firms ({(under $5 miilion capltailzatlon);j7
depend almeost totally on outside venture: capital. for,
their start-up, Fig. (l) This firnding can be.
interpreted to imply that the individual entrepreneur
most likely employed personal first money resources.
in attempts to gain outside egquity capital. . There . .
literally are no research data of entrepreneur— . '
incurred personal or firm costs to galn start up
equity -capital. o

3op cit (D).

AThe Role of New Technical Enterprises in the ‘U.5. _Economys; -
Commerce Technical Advisory -Board, Department of Commerce,January
1976, pPR.- 7.

5An Analzsis of Venture Capital Market Imperfections, fbl
NBS—GCR—CTIP 76=12,.  Charles Rivers Associztes,- Cambrldge Mass., T
‘Feb. 1976.

“Firet oney
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TABLE 1 Tt AR

e_All—Industry_Comaosite Data-

Sales . Profir e L Y RED Expense

s ':,$(ﬁ)};m $(ﬂ)u Z of : Sales o % oof. Proflt $ per Employee

971,562 52,132 : 18 048 S 9 . Tt 34067 _““ - 1 240

Source: Buszness Week, ”July 3, ;9?8{'p§: 77;f

Amdahl, 'a computer ccmpany of 5189 mllllon 1977
sales, expensed the most R&D dollars per ‘employee,
$8,679; and Systems Enginée¥ing ILaboratories, another
computer company of $31 million 1977 sales, expensed

~ the hlghes; R&D, dcllars as a percent of sales, 12. l%

General Motors expensed toe, most R&D, dollars,
$l 451 mllllon, but some other’ large companles, such. -
as Mobil Corp. and Tenneco, did not report R&D expenses,
presumably because their expenses were less than 1% of
sales, a cut-off in SEC 10 k reporting.

-Large CompanleS'andﬂPfice Inelasticity

Companies which dominantlwy supply price elastic
markets are less motivated to perform new product
innovation on first money resourcss than companies which
dominantly -supply price inelastic markets. 'Thus, ‘ongi -~
would expect-to £ind first money expenses mainly: w;tn;n-
the cost-of-sales of prlce inelastic supollers. L

i oo

This relatlve lack of. new product motivation ‘is
a conseguence of price competition within the firm's "~
price elastic marketplace. That is, when a product's
prlce is ‘reduced; the firm's sales volume will llkely A
increase, or:.the converse will likely: happen. The "
add;tlon of nonproductive R&D ‘expense to a ‘product’ s
price, holding profit. constant, will  likely’ ‘resiit in
a sales volume-reduction and overzll profitability .
objectives not. likely- achieved.” Thus, with profit-

. related objectives. in gommand of corporate ‘'strategy,
less motlvatlon ex1sts to: venture new products for the
future.-: 2 .

A prlce lnelastlc SUDDller, on’ the: ether hand,j'
may increase product-prices by addition of an Rgh . T
expense; holding pIOflt constant,; w1th only a marglnal
{or ne) decrease in sales volume.  Sach firms may mark-"
up their product prices by an R&D expense because their
sales are not generally price-competitive. They may
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N Also, an entrepreneur is more interested in

risk capltal to carry his innovation to a critical
design review:point than.in the:'kind'"of tedhnical -
work which is to be performed -applied research,
expleratory development ‘advanced "development;* and
final development. -He will organize his program
according to.preliminary, engineering, pre- productlon
and production: des;gn review points and be less con-
cerned about-the ' klnd” of technical work nééded wrthln
each tranmsition phase - Indeed; applled research :
"kinds" of activities may be found in late design
phases

Publlcly reported data however ~is" orgéniZed:
- according to 'klnd" rather than accordlng to "ﬂESLgn

Ana1y51s of off1c1al govarnment R&D data, there—j"

- fore, will contain source -data errors when'used-ia the
context of risk capital analyses. When used in “analysis,

~ such data will be generally understated as to true risk
cap1tal costs 2

With these caveats in mind, the. fOllOWlng Flrst e
Money data is from the latest industrial R&D survey
reported by Business:Week. 'Security Exchange- Commission
10-k reports were used. by :Business Week in complllng
industrial: R&D.on 'a company- by-company basis: - The"
survey was limited.to companies of over $25 million' -
annual sales and of those companies, R&D expenses which
a_OLnted to more than l% of sales

The sectlon whlch follows Flrst Money descrlbes:”

current knowledge about Venture Capltal externally-
supplied rlsk capltal e .

Definitions ...

'-'3§_f"'
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Facility capital pays acqulsltlon costs of R&D
and Productlve plant and equipment. Such costs are
not "written-off" in the tax.year .such.costs-.are
incurred,* but depreciated over their Hseful life.
Facility capital depreciation accounts are cash re-
serves which are set-aside to purchase new plant
equipment in the future.** .The amount-depreciated
in one year according to Internal Revenue Service . .
rules will be expensed in the cost of current product -
sales of that year, and therefore not taxable

FlISt Monev and Venture Capltal

The prlvate entrepreneur must pragmatlcally treat_j
- with operating and facility capital. ' Equipments and
facilities may require an initial cash-outlay, or"
assumption of debt. Personnel wage and salary and
other operating expeti$és must be competitive and
offered over a reasonable tlme-perlcd to attract and
retain creative talent.

The practical guestion the entrepreneur must
-answer is how much risk capital can he personally
afford and to what. extent must-that Be ‘supplemented
by borrowing from friends,- femlly, assoc1ates, or by
mortgage of current assets9

The prlvate entrepreneur exp11c1tly separates
risk capital lnto two parts

First Mbnezt . the tisk capltal personally'.
- . .+ = for internally) supplied by
'athe entrepreneur . :

Venture Capital: the rlsk capltal externally
) supplied by outside non-
. associated 'sources.

First-money may supply.the total risk capital.
needed to introduce-a new product, or a combination:
" of first money and vénture capital may be reguired.
First money and venture capital may be spent for both
operatlng and fac111ty capltal purposes : :

*Government, however, does expense..1ts; own fac:.llt.y capital ;
expenditurées in the year incurred in couformance with the: federal
budgeting process. . N

"#*Inflation has caused such cash set-asides to be inadequatergttﬁf;u'
ure. purchases. of new.facilities.. -

‘Definitions
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INTRODUOCTION

ThlS report is a first attempt to comb;ne publicly
available venture capital and R&D data. Unfortunately,
venture capital reports include . some.costs ofnew:”
product development which.are not.-included in R&D
reports. . Thus such costs cannot be-directly compared
even though they: are both applied to a common -purpose,
to explore and develop new products, servicesy-and
,processes. More meaningful data.and analysis: would be
a conseguence if all new product capital wereito:be
reported using common ground rules. :

The thesis advanced in this report is. that prlvate
entrepreneuring firms~and ‘individuals are more, interested
in risk capital than they are in either venture capital
or R&D. Further, they explicitly. separate risk’ capital
intc two component -parts; the part which must be’
1nternally—suppl;ed, First Money, and the ‘part: which
must be externally-supplied by non-associated outside
sources, Venture Capital.

Because of data incomparabilities and difficulties,
no in-depth analysis was possible of federal policies.
which have a net effect of dlstrlbutlng risk capital. . )
entitlements throughout the nation's 1nnovatlve resource.'
Only some broad implications could be drawn._“' :

‘ While reported absolute amounts may be guesticned
as to accuracy when placed in the context of risk
capital, we believe the data liave sufficient substance
on which to draw preliminary poliecy conclusions,  The.
second part conceptuallzes a pollcy remedy to. what was
found and concluded. . :
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Venture capital is supplied .by several financial
instruments; stocks, bonds, trade ‘debt, commercial
loans, and federal R&D gontracts;.-Private venture-
capltal available to the small technical firms has been
in serious decline. since the start. of the 1870's, .
Public venture capital is distributed by the 1nstruments
of federal R&D contracts and in- house budgets ($19
bllllon,_flscal 1975)._. s .

Most publlc venture capltal was - dlstrlbuted to
non-market performers that are not measured in their
performanbe by economic standards; stock and bond
market. prices, profits, ROI, and other measures of
economic performance. This is. partlcularly the case:
for the earliest and most creative: phase of. lnnovatlon
where a ratioc of over 2:1 favors-non-market vs..market: :
performers in government.venture:capital dlstrlbutlons.(.
Small technical firms. were awarded about 4% of the $19
billion  total .in 1975, . ceoweo ‘ ;

Two innovation markets are created by natlonal needs,
goals, and priorities;-innovations consumed:by a. spensor—
ing agency, .and . innovations c¢onsumed:by nonfederal-: B
purchasers.. . Because the consumer is-a monopsonist for
the former and multlple and.diverse. for the. latter,:
federal administrative law and: procedure which governs

- private and publlc relationships for one innovation -..

market cannot be the same as for the other. However,
recognition of innovation marketplace dlfferences is .
not evident ‘in federal pcl;cy

A brief review of DoD's evolution of first monej

1960's to the present .(OMB Circular A-109): . The key K
finding is that policy evelution has con51stently reducedv
first money requirements to gualify for participation
in DoD inncovation markets.

Certain features of the U.S. tax code are- 1dent;fled
as inhibiting private entrepreneurship generally, and
are features which will-tend to- defeat the objectives
of federal mission agency’ flrst money cost reductlons.

The conc1u51on of. Part 1 is that several 0.8, -
pollc1es uniquely combine to result in an . unwritten - -
and unofficial U.S5. policy. It is this net policy which
fosters inequitable distributions of federal innovation
entitlements throughout the nation's innovative resource,
and, as a consequence,. fosters-the: formation of economlc
supply concentratlons in the prlvate sector. .

Part 2. conceptuallzes & procurement pollcy idea -
to partially remedy the problem. Its main thrust is:
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" AppENDIx XIT°
“FirsT MONEY, VENTURE CAPITAL, AND A PROCUREMENT PoLicy IDEA,” PrEPARED
¥or THE OFricE 0F NavAL REsEarcH UnpeR Conrtaact No. 00014—78—(3—0193
DGS AsSSoCIATES;, WASHINGTON, D.C., AveUst 1978 C
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. ‘ . AND
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' DGS ASSOCIATES
Washington, D.C.
August, 1978

. Prepared for the Office
.of Naval Research undex
Contract #N00014-78-C-0193
Project Number 434 ..

(This document has been approved fm: public. release for unlimited.
distribution. Reproduction in whole or part is permitted for any
purpose of the U.§, Government. Remarks and conclusion are those, |
of the author and do not necessarily reflect policy of the Off:.ce .
of Naval Research or the ¥.3. Navy.) o
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L

can be manufactured or used 'in an industrial’ enviTonment.
Thus ‘we would eliminate new clothing stores, restautrants and
retail establishments which constitute the bulk of S.B. A
act1v1t1es, from the suggested new program'

We know that there are many gnod ideas seeklng ‘an- opportunity - -

as evidenced by the General Motors case and the Innovation - " °°
_Centers experience cited earlier. Our own experience is -

that there are alread 2 humber of good sources of husiness

advice, many of which are free. I -was favorably impressed
. with the help of the SCORE office of the SBA. A young

friend of mine was more favorably impressed with the help

of the University of Kéntucky's Center for Bu51ness Develop-

ment.

- In addition to the idea -and the professional advice, the'
inventor needs an innovator. This is a person who can ®
take & half-way developed idea and forge it into a practical
and ful] fledged business. 'The innovator-is the 1nd1v1dua1
who knows how to put it 'together and make it work. " The
inventor and inncvator may be one and the same or twe

- different persons

My expérience has been that 1nnovators are’ rare 1n'humbér"”'¢
but that there is'a tremendous reservoir in the Senior:
scientist and senior engineer: podl: This group is being -
displaced;, usually- ihveluntarily’,” and find” it" extremely”
difficult to find ‘employment.” " There have ‘been suggestions
that this group: retire” early from industry”and vhiversities’
and enter new:catreers.{22)" It seéms that here we have.an '’
unusual oppertunity to take advantage of both years of:.
outstanding experience and a serious unemployment problem K
at the same time. MNéw ehgineering graduates have no ’
trouble finding jobs. *I'wonder why we set' up a new program
to change the-careers of & grolip that is already in great,
demand? T am saying that we should draw our innovators:
from the mid-career €c1entlst and englneer unemployment pool

As we have a large source of ideas and a source of ‘innovat-
ors which can’'be developed: the key Step: is: to provide the
start-up venture capital.’As far-as T have been’able to’
determlne, theré is ro érganized source of start-up venture’
capital in this country. "I am turned off by promoters: that
charge $1G0 amn hour, veyuire 2 follpw-on consulting con® -7

! tract and sometimes’ a part of the  business to act as- a

: £inder. I have been advised to go to MNew England in
Kentucky and' in New Fngland to go to Kentucky. One wealthy
individual here suggestéd that' 1 work out-all the problems - °
and prove the.ddea 100 pércent and that he would: ‘then be :
willing to take oveyr the invention for me. T
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It is not clear .whether the. primary goal of the -experiment:
1sgg§ucat1 n,.research, or :the creation:.of,jobs through

“INnOVAtTGN. . THE Program alIEEETTEﬁ“ﬁE?"ﬁ?UD_UUD per bChOO‘
pef yéar, whlch sgems. miniscuie. - In spite.of the small.
amount the universities part1c1pated in the creation.of over
30 new ventures.with :about 1,000 new jobs:and $6 million

Jin tax revenu95v7clear1y a good investment for the tax payer.

A separate report on this experiment 1ndlcates that the
primary emphasis in on:education.(16) It.tells that some
of the innovators- obtalned substantial amounts of .start-up.
capital from . Center funds. Quite possibly.this. is. the .
unmentioned -key to the whole progess. When I.went to .the
University of -XKentucky Center for Business Development £pr.
help I was told that if I could come up with .§5,000 for a.
market study, Lhat they would be glad to help me.

We can see that 1t is natural for the Natlonal Sc1ence Found-'
ation to be actively pursuing all,phases.of .resgarch including.

irnovation. . ;1f they.can generate the 30b5 and réturn report- . .-

ed this is. tremendous :and their program should.be accelerated
by a facter of 1000. Then.we will be .getting into- the orderlftj
“of magnltude that the 51tudt10n warrents. S Lo

VIL. Present rrend in Innovatlon.

We have gone through a periced of essentially level rate of
. national research:.and development. effort for the past 10
.years with.a decline of federal_ activity.offset by an.in-
crease in industrial spending.(17) ‘We have seen a trend. e
away from innavationwby-industry.towqrds short range develop-. .
“ment and defensive -research, We have seen. tremendous ob-
stacles placed in the path of. innovative small business
start-ups and we have seen an increasing national concern .
about our decreasing competitiveness in industrial -innevation.
If the concern is widespread, apd I believe it 1s, we <an
also read the 51gns as to the probable dzrectlon of the .
actien. - . : o

I was cnce told in Iashington that one sure way to avoid.
action without repercussions was to form-a committee. to

- study the problem and write a report The.problem was
studied by an outstanding panel in 1967 by the Department.
of Commerce.. Now the playerq have changed and the problcm
has only become worse. .

Congress has made some attempis at.the problem but-no one
person seems Willing to describe.it nor a way. to.solve it.
Legislation was ‘enacted that NSF. spend a.fixed percentage.,
of one program with small business. ~The-Small Business
Development Center Act of 1978, $5.972 was drawn up for
the Small Business Administration. to give universities

~throughout..the. .country..5400,0/ h.oto.provide advice
for small business.(18) The Harringten bill of 1976,
“CHIR. 14943, was designed to-eéstablish a natidnal system of -
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income from outside. the. state and. to. provide jobs for: servitce
personnel. The principal beneficiary in Lexington would be -
the Hyatt Regenty- chain which leases the hotel built.with
- the bond issue which, is in. turn guaranteed by the local: :
government, We need to be, thinking of 51m11ar ways in whlch .
local born 1ndu5tr1es can get started : P -

There is not one local or, state source of start up: Venture
capital which T have been able to identify. ~ Yet large sums
are allocated in promoting our area to big industry and

big business. There are about 1000 new plants built in this
country a year. Te soligit those. plants about 4,000 people
-are employed. full time. .This waste of our resuurces is

now belng extended to Japan and Europe .

At the Federal level the Senate- Commlttee on Env1ronment G
Public Works recently completed a hill that would provide

$30 miilien over: the next 4 years for development work oi
guayule. (9). This resulited:from a National:.Academy of Sciences’
report. recommending that the-U.S. initiate such a.program:.:

As this does not lend ditself to & small: business operation

a large rubber company would normally be expected to.become
the prime contractor. I.am not aware of the National

Academy recommending that anything be done to help ‘the
1ndependent inventor and innovator. The reason is obv10us

The tremendous job ahead of us in energy conversiom has
attracted the resources of our largest-industries, and:

I would imagine at the request of our government. It

was recently announced that Exxon's donor-solvent coal-
liquefaction process was being taken: to the pllot plant -

stage at a cost of $§110 miilion.(}6d "The project is

funded half by the Department of Energy and half by a group

of U.5. and:Japanese companies and the FElectric Power- -
Institute.(in other words our ut111t1es and thelr customers. "

The’ Detr01t Dlesel Alllson ‘Division of General Motors:was ce b
just awarded. a $43 million- contract to develop ceramics: for '~
gas_turbine ;engine development for automobiles and “trucks. &1
General Motgrs is unusual in that it maintains a:10 man:
section to analyze the 5,000 calls and letters a year .onl new
ideas. This leads to the acceptance of 2 inventions a year.{12)
Coincidentally I had submitted a.preliminary descriptioniof
. an idea in the same.area about-2.years earlier both to the
»-sponsor, NASA, and to General Motors. I was told that there
Was no 1nterest in-my p1oces> g:' B Lo ‘:.:

What I .wish.to p01nt out here is that .even though an independ-
ent inventor.may have an-idea 2 years before a large organ-
ization .perceives the need, there is.no practical. mechanlsm
for him to become a useful part of the process.
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IV. “Large Industry and Mass'Produétion

My second premise is that ‘the mult1 natlonal corporatlon
~of today is_the most efficient Wehicle for the rgduction
‘of manufacturing and distribution costs and of the rapid
transfer of technology to the greatest benefit of the
most people that * ‘The ‘world ‘has ever known.

Certain ‘tasks can only beé undertaken by very large 1nduStTlal
concerns just as certain others can only ‘be accompllshed

by largé government But this doées not mean that ‘they 'do
all tasks in the best manner for :all people. The :prépond-
erance of eVldence is ‘that the tilt of our current system,

is towards big industry and big government and tHat the
combination of the two, probably without intention, is
towards the .eliminatien of innovative new industries.

I find, for example, that the development of an idea to
'manufacture a product Here and brind jobs ‘back from
overseds has a negative sales dppeal. I think that
.irndvations 'of this nature warrent extra con51derat1on‘

During one discussion of an innevative new idea with a
large energy ‘conservation potential thé 1a1ge industry
representative put it this way - "We are going .to . pget %
- of the market if we do nothing and we will ohly get &
if we develop your idea, sc why spend the money?”

While we are. _going . through d perlod of 1ncreased Concentrat- .
ion of large industry, funding of REN is said to be barely
keeping up with inflation with a trend in expenditures

away from innovation towards defen51ve short range product
and process 1mprovement (5] . o

An éxcellent ‘examplé ‘af our “current duel system of 1nnovat10n
is given in,the current plans to build ‘the. nation's .first”
commercial plant . to make plpellne gas from-low- grade coal. (6)
A consoruum of Amerlcan Matural Resources ¢f Detroit, PeOplPS
"Gas €o. ‘of Chicago, Columbia Gas System Inc. of W11m1ngton,
Del., Tenneco Inc, of !ouston, and Transco Companiss Inc..

was formed to produce 125! m1111on cubic feet of synthetlc
natural gas from lignite ‘each day. The project will cost
$900 million of which the partnership will put up §225.
million and borrow the remaining $675 million., I assume‘
that the $225 mllllon will come from earnings which 'ip turn’
come ‘from ‘customers and from rates approved by the publlc' ‘
Service Commission . "In one way ‘it is a stocbholders risk

in the form of reduced dividends and in another it is an . .
added charge to the ‘customer. The borrowed $675 million
would normally be a risk of ‘the lending dnstitutions such

as banks and 1nsurancc companles L :

The’ klcker An- the plan is that they want the Federal Energy
Regulatory ‘Commission to approve a plan to permit them  to

wTRCOVeTthew § 625 millionfrom-their-custoneprs-ifthe- pldnﬁ
_should fail. :As a Columbia Gas customer I am very interested




692

Page 2

In 1974 I set up my first small business which was formed
to develop a product for an industry which was totally
dependent upon.2 Japanese manufacturers. : With the advent -
of the 0il crisis there -was a question as to whether o1 not
they would coentinue :to supply -the U.S. market., FortUnately
or unfortunately the crisis.went away and w1th it, my
support . . :

At the time I formcd my.first:companyfl Visited the'Kentucky
office of the -Small Business -Adminisiration te- develop part -
of my start-up capitalizetion. It was at that time that I*"
first learned that -the .SBA s’ really notiset up to fxnanc1a11y
help the start-up of small businesses. In: 1975 I first .
discussed the need for a source of start-up venture capital
with my Cengressman. :"At that time he “expressed a concern

- to me -about- the 1ncreas1ng freqﬂency of reports on the-
declining rate of innovation in the U.S.A. relative to

the rest of the free world. He helpfully put me in touch
.with people in the Mational Science Foundation, the
Departments  of. Commerce .and Agriculture. ° PR

In my initial contacts with the National Science Foundation

I was told that the official position was that.there was

no shortage of start-up venture capital although unofficially,
this was known not to.be true. [ received a report:funded

by NSF with a venture capital organization which: used
obsolete data and rather different reasoning to prove

that there was an adequate,supply of start-up cap1tal

Now, when I read that the Uhlte<House ‘has establlshed an
inter-agency committee to.conduct a comprehensive review
of issues and problems related to industrial inneovationm,

I react with mixed emotion. (1) First, I am grateful that
this. problem is finally going to be tackled: at :a- high Ievel,
and encoutraged. that. a proper solution initiated. -Second,”
I am concerned, that. this.may be just another-delaying
tactic to put off doing the obV1ous -Some-pf my.. thoughts ..
are’ glven in the follow1ng : R EER o

III. Small Bu51ness and Jubs Creatlon

My first premlse is that small bu51nesses are 1mp0rtant
to this country and that most people are in favor:.of. =
encouraging the fnrmat1on of--and contlnuatlon of--small
bu51nesseb

”Small bub¢ness aLt1v1ty makes- up about- 48 percent of :
our {private}- bu51ness gross.naticnal product...- It employes
58 percent: of those employed in the business sector and
something in the vicinity of 100 million persons rely .
directly or indirectly on small businesses. We also
estimate that somewhere over 95 percent of all businesses
~in Amerlca are small buslnesses (2)"
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The place for the entrepreneur is not in the industries that have been estab< -
lished, but rather those that still have to be proven. : o
The role of the entrepreneur in our society is to.do those thmgs which
the larger, established company cannot or will not do. The entrepreneur has »
the drive and the spirit the established company cannot buy with just salary..
-The entrepreneur can and will take risks that the larger company cannot.. :
When the entrepreneur fails he just disappears. When the large company fails-
" on a project, it has to pay dearly to recover and take care of its customers. The
large number of entrepreneurs-can try an infinite number of ideas: I propdse
‘that we need entrepreneurs and [ propose that society and government should
encourage and promote the entrepreneurial spirit., ' e
In our society we discourage entrepreneurship by giving more value to the-
individual who criticizes than on the organization that.does-things: Most :
people want to be on-the side-of the “hasslers” and not-the “hasslees’™. Not: -,
long ago, it was very hard to find a president or a dean for a college: If you -
-were a college professor, you:made.points with your social group by hassling
the dean and the president. No ong wanted to be the hasslee. -+ CE
For example, we as a society are very interested in protectlng the privacy -
of the individual, particularly if he or she has some criminal: history. There is
no privacy at ail for someone in business. The government can: ask for your -.
personal check stubs for-the Iast 10 years or.all your files,your correspon-: .,
" dence. Then, once the government has your material, it’s open to everybody- -
- Ouz society. holds business responsible for safety, pollution, integration, -
it seems; but individuals are protected from any. responsibility: .
What can our government do to help? I would like to propose:that most .-
important is to stop the constant changing of rules. People need a feeling of "
stability if they are going to-invest their efforts-as entrepreneurs or their .
money ag investors. I would even suggest that they don’t change the tax-.
laws to encourage entrepreneurship: The feeling that the rulesare unstable
is probably the biggest discouragement to investment. © ... -
The.computer: mdustry in this country. is-one of the most fascmatmg
stories in modern industry. It moved so fast in this-country that.the govern—
ment:icould not catch.-up with it to “help” it or control it, much to the frus-. .
tration of many of the bureaucrats. Many other governments;worked hard to
- encourage and help their computer industries, yet the Americans have domi--
nated from the start. And we'll probably-continue to dominate; if the gnvern--:
‘ment doesn’t step in to “help” ' ;
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The Entrepreneur; -~ <o o
An Endangered Speaes S

KENNETH H OLSEN

I wﬂl not contmue the Iambastmg of the government at- least not very much'z
‘Many people lament the passing of the entrepreneurs and Blame the gove“ o
‘ment for-their extinction. Instead, P'm going to attempt to put the citrrent -
condition of the entrepreneurial spirit into some perspective for you. To do
that, I would like to start with three basic points:

First, “the good old days” of twenty or th1rty years ago were not tlmes
when it was easdy to start & cornpany . N
Second, the period of the late ‘60s"and early “708, which saw a flurry of
~ new business start-ups, was not a norm but a spurt, and should not be'con-
- sidéered'the point of reference. At that time many pnvate invéstors, mcludmg
some very conservative endowment funds; 'decided to-invest recklessly, at’ the
. same time the fovernment jomed the act dnd decided to encourage aggres- w
" sively new busmesses w1th the formatlon of Small Busmess Investment COI’- :
poratlons - ' :
~Third; we probably have imore’ entrepreneunal sp1r1t and actmty today
- than at any ‘cther fime in eur }ustory, except for that time in the late™*60s,
but we must be careful that we don t st1ﬂe that sp1r1t and lose the advantages
that come with it. ' :

I can tell you a little bit more about what it'was like to start a technical
company in ‘“the good old: days™ of just 20 years ago Se\feral of us were
makmg transistor computers at MIT. The world laughed at us and said that

“what we were doing wasn’t useful because we ‘wete acadernics. We felt we had
to show them that high-speed trafisistor computers were simple, inexpensive
and reliable, so we started a company.

We had no money, so we went to American Research and Development
(ARrR&D) Corporation, a risk capital company, and proposed our idea to make
computers. The Korean War was over and a recession had started and the
people at AR&D were a little riérvous. But they were fascinated enough to

. send us to their Board of Directors armed with three bits of advice. They told
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FIGURE 7 Factors which infiuence financing new-enterprises. -

P ; A Relatlve
e - 'Importance . i
i1 investment Liquidity S 92
_ 2 tncreased Capital Gains Tax 7.6 .
. 3 Reduced Management Incentives 72 '
‘.4 increase in-Business Risk 7.2,

5 Larger Capital Requirement ) 6.4

6 Fewer Entreprenetrs = ' 5.6

7 Government R&D Procedures 3.4

*10—Very important

patentabmty and the d1fﬁcult1es of government R&D: cons:dered of
minor interest. . . : I
"These results are consistent w1th the views of almost all of the venture
cap1tal community. A recent review of earlyrecords of two of the-country’s
largest venture: capital organizations showed:that not one single company.
founder had- survived in the chief executive position after his.company: was -

technlcal compames (50)..

' No.:' . "'":I;\;'Iarginéll‘y' “Moderatel Vér_v

tmportanca | mpbrtan€ © | tmportant -~ | Important -~ inigdrtant

Market Acceptance :

Product Techmcal
Feasibility

Management Ability

.| Cost of Doing Business

Difficulties of
Government B&D

Lack of Patentability

Capital Avai[ability .

Large Company

{ Market Competition ", - .

Governmental Regulations
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FIGURE 3 :.R&D Directors and Executives: Relatlve factors mﬂuencmg
reluctance to perform government R&D RN s :

1. Opportunity.Cost -

. 2. Government Bureaucracy

" 3. Know-how Disclosure’ ~
4> Government Patent Policy. -

One hundred twenty-five directors of research rated their corporations
-relative.to otherindustrial organizations in terms of their relative ability to-
. commercialize innovative technology (Figure 4). Less than 5% of the re-
=++ search directors believed:that their companies were better than Xerox,18M,
‘Sony and Hitachi; and 55-66% felt: they were much less innovative than -

these groups. Nearly 48% of these directors'said they were much more;
innovative than US or Bethlehem Steel. - » o

- These:answers:are in general agreement w1th ear}y studles at the Sloan

School at MIT. whlch indicate that our more mature iridustries such;as-
steel and ‘automobile are considered to be: far less innovative than our newer
mdustry groups which have-been developed.on the basis of recent:advanced .
technology,.and maybe are notso dependent on large cap1ta1 expendltures
and labor costs.

1., Corporgre Environment. - Thirty«two corporate executwes reported that
thelr time, .spent on government regulation had increased 17.8% in the’ past
10, .years. The average cost-of legal-accountmg expenses of 41 compames

;i is.up 260% (Figure:5). : R

+This information isnot. entner unexpected in view of the current trend
* of affairs in.this.conniry. While the impact of the-executive time devoted to
~ government regulations and the corporate expense are important; such fac-
~ torsare havmg a tremendous influence on the sma]l COmMpany commumty

. _FIGURE 4 Ability to commercialize innovative technology (125 R&D
Dlrectors) ;

Relative to. Much Less o Eeual o Much Gre'éter )
Xerox, IBM ‘664% - 31 3% CgigepTa T T
Sony, Hitachi 545% .. 406%  4.9%

- GE,West, RCA™

US, Beth. Steel  ~ 9.4% 47.7%
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and the commertialization of innovative new technology. The very size = =+
alone-of our major corporations, with the attendent rigid'stfucture and 7=
necessity for long range planning and financial control, creates an atmosphere-
that is not attractive to the entrepreneur or innovator. Our national preoc-
cupation with large *“‘systems” and the never ending repetitive systems anal-
yses, economic and engineering studies and computer modeling leave no
room for an innovative scientist or engineer to develop someth]ng new to
meet an unknown market. :
Most large industrial compames now operate on the prm01ple of “Manage—

ment by Ob]ectlves are organrzed 0n_a group or division basis by market . . .
area and have well conceived executive incentive plans | based on performance )

' Unless appropriate mechamsms are provrded some management incentive .. . .
plans may overempha;nze short- m financial results at the expense of takrng ,
technologrcal risks and long -term research programs that .may be essential for -
future corporate growth and even greater ultimate proﬁtablhty The. mcreased;
cost of capital and executive empahsis on “Retumn on Investment”’ (ROI) now'
tends to ‘place greater emphas1s on cash management and, the ﬁnancmg of pro-.
grams assocrated with cost reductmn and the purchase of fixed assets that can

_ demonstrate a known ROI _ ‘ _

The very, magmtude and length of the R&D cycle of most government and ‘
many industrial development programs leaves little room for the entreprenelr
or really innovative individual. It’s hard to visualize just how an Edison or.
Land could contribute effectlvely to multi- bllhon dollar, 20-year PIOEIAMS
such as the B-1 bomber or the breeder reactor program of the Department of
Energy. Inventors and entrepreneurs are unique mlelduals They donot . -
usually “ﬁt” into structured orgamzatlons They are nnpatrent and want to. -

see early resulls of their endeavors. Few:real innovators would put up, with. -
the ever increasing analytrcal studies, economrc “analyses and-now so- called
“risk analysas programs assocratcd w1th highly structured R&D. Very few
of our truly innovative ideas would ever pass through the types of analytical .
filters being imposed by the decision makers—who: :usually never have been
involved in real hardware research and falsely assume you can schedule cre-..
ativity,

Thére is a great dlfference between conductmg large deveiopment programs
associated wrth known technical ob]ectlves and the environment in which a _
real entrepreneur or innovator will operate, The mcentwes for “high risk”.
ventures in areas of uncertain markets and unproven technology are hard to

sell to management in many industries in the current business environment,
rticularly those which require heavy capifal investment.
.. Inan effort to obtain some current thinking on. these subjects an op1n1on £

survey was mailed to the principal executives of our major corporations, their
directors of research, selected small high:technclogy companies andventure =
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different approvals prior to the start of a research contract. Government
regulations and the program, technical and management contiol systems -
introduced by the government bureaucracy have now reached the point
where many small companies as well as larger ones have elected to 20 out
of the government R &D business—some of our more innovative and better
managed organizations ae 1o longer avaﬂable as support for unportant
government programs. .
This country has now developed a very large m~house :component of
our national R&D effort which consists of the defense/acrospace industry,
- government laboratories and a varety of profit and nonprofit institutions,
whose “business” depends exclusively on‘funding by the féderal government 8
" In general, these organizations do‘not have-the ability or expérience to-coms
- mercialize the results of‘their research, and the all important ¢ couphng to
the marketplace® factor found in a well run R&D program, is missing.
Because of their size and experiénce in‘dealing with the government, larger
~ compariies have a substantial advantage over any 'small techmcal company-In
fact there is'reason to believe that thére is a critical corpbiate size below
which-it is rather unpractmal for a technical company to-seek effectlvely
government contracts for support of new technology.
With-creation of the Energy Research and Development..Admini'stration;
and now the Department of Energy, we have an urgent need to develop a
better working relationship with' our more innovative large and small tech-~
nically based industrial companies. Now for the fifst time wé have a tremen-
dous new department withi the sole objectiveé!df cotfimercializing its R& D’
programs. This objective is quite different from that of the National Aerc-
nautics and Space Administration or the Department of Defense. No national
R&D effort has been ldunchéd on such a scale whose success is'solely depen:-
dent upon public acceptance of new products and procésses and ultimaté =~
industrial participation in the market place with private capital.-
" The responsibility for technical and program management, and financial
control of contracts in the energy field are now delegated to in-house labora-
tories and/or non-profit institutions. These same laboratories and non-profit~
institutions are also often in direct competition with industry for funds to
maintain or expand in-house staff and programs. Current government policy
permits R&D funds to be transferred to government laboratories, or ¢ontracts -
made with non-profit institutions, fituch easier and faster than a contract can '
be given to industry. This factor is often responsible for ‘the support of govern-
ment labs and 'non-profit instifutions even when such wark m1ght be more”. '
.\,»-,‘,effectwely performeéd by large: or. small industrial organizations...
- Govérnment employee-salaries are' now often higher than' mdustry, and the S,
industrial experience, knowledge and abﬂzty to commercialize R&D results i 1s :
; ) not available in this-govertmerit lab/nos-profit sector. These institutions are”
L a great national asset and their unique expertise and resources should be per-
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The Changing National = ; -
Env1r0nment for Innovat10n

: RICHARD S. MORSE

. “The process of technological innovation and the ability of industry to com-
. mercialize the results of research and development activities are fundamental
aspects of the American economy. Our past position as a leading industrialized
nation and exporter of high technology products has been directly dependent
upon the concept of rapid exploitation of innovative technology. The crea-
_tion of new employment opportunitics and the generation of new technical
enterprises depend upon our continued ability to commercialize the results
of R&D activities, and the availability of management: talent, entrepreneurs
and risk capital.

There is also ample evidence that a disproportionate number of innovative
ideas emanate from our smaller technically based corporations.® It is the
growth of these smaller companies which is so essential to counteract the
relative loss of employment in many of our older and more mature industries,
A recent study? by the Commerce Technical Advisory Board, for example,
showed that over a five year period, five high technology companies—only
six to 14 years old—created 35,000 new jobs. These 35,000 jobs were direct
employment with the companies and did not include the additional jobs
associated with such corporate activities.

For a similar period six mature companies such as du Pont, Bethlehem
Steel and General Electric, with combined sales of $36 billion, had a gain of
only 25,000 jobs. If this country wants to create jobs, lets create a national
environment in wlich our great human, technologlcal and financial resources
can be more effectively employed.

Many factors in our national environment—within the government and in-
dustrial sectors, and probably the academic community—have now changed.
These changes appear to militate against the continuing role of technological
innovation and the generation of new technically-based enterprise. The United
States has a unique position of technological superiority in an-ever decreasing
number of commercial areas. American industry also does not enjoy. the effec-

tive cooperation of government, particularly in the areas of finance and regu-

28
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that political freedom exists only in fre¢-enterprise countries which are also'-
countries that lead in technology, although all capitalist countries are not:
free.5%) The present article has Jimplicit throughout it-my firm conviction "
that our Western industtial world and especially the US cannot. rétain thelr -
freedom without growth and that such growth must, as in the past be based
- on technology. " . :
While I do not feel it appropnate to address siuch a ma}or quesuon in greater'
detail herein, T think a recent quotation from Richard Rovere ® a well kriown
writer for The New Yorker and one whao is by no medns'a conservative, is.
especially relevant. He speaks of the voices raised in recent years against further
industrialization and bigness, including many who “would like to go at least
part of the way back to the world 6f cottage ‘industry, to the vision eloquently
- set forth by the late E. F. Schumacher in h!S 1973 book Small is Beaut!ful ”
He then goes on to say, e

“Advocates of the small-is-beautiful v1ew make many telhng pomts . But
for most people in most soc1et1es growth i5 the way | out of such mlsenes .
as hunger, severe heat’ and cold, disease, ﬂhteracy and wars undertaken for:
plunder. Mere growth cannot a]lev1ate suffering, but it can provide the
necessary condition— capltal 1nfrastructure employment—for a social ap
proach to alleviation. Growth in itself cannot bring abundance, leisure and
_ convenience, but they are seldom to be had without it, and to oppose
2 growth on tiie ground that if is agsthetically offensive or that 3 wewould =
all be better off leading simpler lives is to take a ratheér callous view of the
human condition in those parts of the world— mcludmg sections of this
country—where life tends to be szmple indéeed . .. To ask the poorer coun-
 tries torconserve oil and to eschew nuclear energy 1s to ask them to’accept
~ continued poverty as‘a condition of their existence. To ask Arnerlcans to
mark time until solar energy comes into our homes and factones isto™
resign ourselves toa rate of unemployment higher than the seven percent—
far tugher in somée’ places and categones—that most find intolerable. (The
prospect that sucha proposal offers is of a society in which by the end
“of the century almost the entire industrial Tabor force is 1die and the en-
gines of agriculture are men and horses.)

Karl Deutsch, Professor of Peace at Haivard, puts the same thought thlS '

way:S?

.in order to keep life tolerable We. must, contmue o grow economlcaliy )

‘f"tn the “highly: developed countnes _The doctrine of' ending growth here
and'now is a doctrine of civil war w1thm most countnes and a doctrme L
of international war .. . The politics of the fiext 35 years will be, in'sig-
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The Need for Innovation

There is still a continuing great need for innovation ‘in ‘¢hemical téchnology.
My friend, Robert Malpas; an executive director of 1CI and former Chairfan
of 1ct Europa, has written a paper recently on this topic, which he called -
Chémical Technology—Scaling Greater Heights in the Next Ten Years?®® It is”
avery thought-provoking account of both the difficulties and the needs for -
chemical innovation. There are two charts he shows to illustrate some of his
points, and 1 take the liberty of reproducing them (with permission). It is no
coincidence, I feel; that Halton is not only mentioned fhereiri but the second -
chart on “disinventing” seems to'have been drawn Wlth us in mmd' He too, a
addresses the orgamzatmnal questwn saymg, : —

orgamzatlons must cater both for the optimizatiori of existing: assets

. a.nd fundamental change. They probably neéd two different cultures™ -

- existing withiri the same organization, staffed by different types of peo-
".plé. There must not be-a conflict between the full utilization and improve--
‘' ment of ‘existing technology and the creation of new. The first must fi'nanee

“'the second, and the second is needed to'Témain proﬁtable in the long run

I agree with the conclusion contained in the final paragraphs of Mr. Malpas’s

o .. Ethylene and Ethylene Oxide Yield

1930 1940 1950 1960 1970 ngsu: e

FIGURE T Ethylens oxide yields have improved greatly © r'_the Vear
‘they are still-improving throagh:bétter Catalysts! ‘Now Halcon ‘International’

" have proposed an-alternative route through to ethylene glycol with-gven -
" higher yields. .
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funded corporate pension fund liabilities, the problems of the Wall Streét
‘firms themselves, etc, Thus; investors today are ‘emphasizing risk'and return;

. rather than ret‘urn exclusively. And'if the risk prefmium is unusually great for:

. investmient in large companies, then it must become astronomically high for
new risky enterprlses and thls is why $0° few can make 1t” or even get
started: today. - SRR = L s
~ The former Chairman of the Councll of Econom1c Adv1sers Alan Green— B

span, has also ‘written about inivestment risk asséssment by business today.?’

He says, “Thus; thé critical focus'of économic policy in the' westérmn world

has got'to be to réducethese abnorma]ly high risk premiiims. Théy have:’
created a private-decision‘making atmosphere which gives'short-shrift to

long-term bénefits and costs and undue mphiasis to the short riin.” He -
stresses that because most Western governinents have been activist-in policy
and will not rediice'such intervention overnight, it is all thé more 1mportant
“'tolower taXes on'business arid cap1tal ‘These cuts, e siys, are not 2 *‘perma<
nenit substitute for lowering risk, but to the extent that:aftef-tax retuns to-
capital are‘increased; they will offset some of the high-risk {discount) in the
investmiént process . . .There'is no substitute for a not-inflationary environ-
mentif prosperity is our goal.” Another expression of this viewpoint was also
contained in the 1977 Economic Report of the President (p. 28).
I have béen and am involved with- ity such investmeit ‘decisions both as
a shareholder and as a'chief execiitive officer, and I can only confirm the’ truth
spoken by these authorities on the'subject. Entreprerieurial risks require a
-longer time horizon than is curtently demanded by investment and uncertamty
conditions today—about a four-year span, which accounts forthe curréntly
low price/earnings multiples. In a recent speech in Vienna*® [ amplified some - _
of these subjects as they affect the international chemical industry investment
_patterns. Another example from current industrial real-life situations may be
found in’the aluminum industery It is no'secret that new technology is within
reach to permit utilization of the abundant domestic clay resources instead of
im‘port_ed bauxite, which therefore would contribute greatly both ta national
seclirity and the balance of payments. But the inflationary bias of our econ-
omy is reflected most actitely in the rapidly escalating costs ‘of building new
“and risky capital projects of this kind. In addition, the long range policy of
the US with regard to the structure of power costs and pricing, choice of fuels,
' environmental restrictions, forced recyclifig, etc.; is undecided if not contra-
dictory.: Any-siich conversion of the luminum industry to domiesticiraw -~
materials requires not o"nly"adequate profitability expectations such-asa
~closer-approach-to: replacement pricing (takingthe competition’ “fromyother
- materials into-account) butid- reduction in the uncertamty Jevelsso-that' longer R
range earnirigs neéd not be'so heavily discountedas at preserit. There are-ex- -
amples like this throughout the US, in old as well as-new enterprises.
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