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INTRODUCTION AND SETTING

In 1964 the Pres:dent -of the Umted States chrected the Department of. :
0 explore new. ways for ¢ speedmg the. development and spread
of, new technology M Because ‘one.of the ways in which.a government. can -
accomphsh this. end, is to Jmprove the climate for techo_ logtcal change, the. .
Secretary of COmmerce created an. ad hoe Panel on Invention and Immvarmn... ‘
and asked it.to explore the, opportumt:es for improving such cllmate-semng
pohcy areas as antitrust, taxauon and the reguiation of mdustry ‘What fol- .
lows is the report of the Panel .

1 Economic Report of the Preésident to the Cowgress of the United States. 1964
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‘Fhe-answer;18: thaL invention: and Ainnovation- lle/nt«the, heart of ths prccess‘

by wiuch Amcnca has rown and rcncwed 1t5e1f )
'_ Let us expand upon this 51mp1e truth and explore more specxﬁca]ly some
of the reasons why .the Federal Government, must be concemed about - the
chmate for 1nve11tlon and. innovation. . :

o First, there is a very sngmﬁcant relatlonshlp between mnovatmn and eco—
* - nomic growth Although estimates of: the conmbuuon of technologlcal
iprogress to increases.in the Gross National Product (GNP) are imprecise,
“gconomists agree that the contribution is substantial? For example, if we
compire- the ¢hange in' the Iabor input (“Hours of Work” in Chart 2)- with

CHART 2 &
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The average annual hours of work remamed pracucally constant whﬂe the .

-GNP rose substantlaﬂy during the period in question. Indeed, the GNP
__nearly doubled. Without presuming to say how much of this mcrease in
GNP .was atmbul:able to technologlcal mnovatlon, we are conﬁdent that

2 See, for example, Denison, E., The Sources of-Economic Growth in the United;
States, Committee for Economic Development, F962; Kendrick, J., Productivity
Trends in the United States, National Bureau of Economic Research, 1961; and

" Solo, . R., “Technical Change and’ the Aggregate Production: Funcuon, ‘Review

of Econom:cs and _Statistics, 1957.

the change in GNP over the penod 1947 1965 We 5e¢ 3 marked dlﬁerence :

i Civilian Labor Force
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CHART, 4

A FEW EXAMPLES: OF TECHNOLOGICALLY INNOVATIVE -
COMPANIES THAT HAVE EXPERIENCED MUCH OF THEIR
GROWTH N THE LAST 20 YEARS (1945 1965)

* AVG. % ANNUAL GROWTH (Cumpuunded) R

© Net Sates Jobs
= BTSRRI R : Faz, A R T
Polaroid . , 134% . 75% |
3M “ue%w - | 78%
BM 1 wsw o | 121%
XK oy T oo225% | 178%
T puments ) oo
(Texas instrumen 28.9% 7 10:0%

Average % annual sales growth of above companies™ 15.3%§ e
Average % annual growth of GNP: 2.5% 3

‘Excludmg Texas Instruments fcr which da'!a are avallab?e only for the past 18 years

INTERNATIONAL - TRADE -

H we consider the effects of technological change on international trade,
we can see another very persuasive reason why the Federal Government
shuuld be concerned about the promotion of inventxon and innovatwﬁ
called the “technological“ balance of payments This international account
reflects payments for techrical’ know—how, patént royaltles, and ihe like. Tn -
a recent study of the technological balance. of payments of various countries,
the Organization for Economic: Cooperation .and Development (OECD)
published data for the United. States, which are depicted in Chart 5.

The OECD compliation shows the United States receiving rough[y ten times
as much in technological payments from abroad as goes’ oit in payments to
other nations. This is a very sngmﬁcant secondary effect of lnnuvatlon in the
American economy. " i

Technological change aﬂfects mternauonal trade in subtle ways Let us
consider, for example, the so-called “displacement” innovations. These do
not have the dramatic result of a new company, such as. the Xerox Corpora-

.- tion or-am’ ennrely new: -product: or_pro substitute existed -
before—the electronic computer is a good gxample. “D]spiacement in-
novations displace existing products or processés. The effect of such innova-
tions is illustrated by the invasion of the cotton ancl wool fiber market by"'
synthetic fibers. : I e e A e e e
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We can see in Chart 6 that synthetics, which sprang from considerable
inpovative effort, have maintained our share of the international yarns and
fabrics market. The total exports of cotton and wool yarns and fabrics have
declined by about a third over the period 1956-1965, whereas the total ex-
ports of synthetic yarns and fabrics have increased by over 50%. The export
of high-technology synthetic yarns and fabrics has therefore maintained the
U.S. export of vams and fabrics roughly at the level it was in 1956.

) We could give other examples of the secondary effects of innovation. We
. are satisfied that the international stature of a nation with respect to trade—
and, it is important to note, assistance to under-developed countries—be-
comes increasingly dependent upon. its innovative performance.

WHOVATION AND ’.‘C?J’P‘FT}

ToN

There are other reasons why the Federal Government should be interested
in promoting invention and innovation, among which is the close and complc—
mentary interaction between:inhovation and- competition.

Competltlon has traditionally- involved rivalry among manufacturers of hke.. i
prodircts, as well as the stimulating. effect of -inntovators who- intfoduce fiew
- products*and ‘reduce costs’through- new-methods:of ‘production-and :distribu-+:
tion: " For' example; thé: advent of the airplane:had’ a powerful. influence ‘on::;
competition in public’ transportation, and - the -automiobile - brought -entirely .
new forces into the private:transportation sector:” To take more récent ex-'
amples, the introdection of the tramsistor and mtcgratcd c1rcu1ts has stunu-
lated competition in the electronics irdustry.: - : - : i

The’ mﬂuence of - innovation on compeunon has " bécome 'strongér and
developed between entirely new types -of products that pexform old functions
better or make possible antlrely new functions. To give just three _examples,
con51der electrostatic copying (“xerography“), symheuc wash and ‘wear.
fabrics, and' 'nstant photography. ’

The 1mportaﬂce of innovation has become s0 su'ong that no Ionger may'
we look only to the conventional limits of a given indusiry fo examine, com-
petition, Increasmgly, innovations of importance are coming from companies

that do ot fit within the conventlonal classifications, of 1nd1v1dual industries. "

For example, synthetlc ﬁbers came from the chcm.lcal mdustry, not the textile .
industry. H;gh—speed ground transportauon is now as much the domain of',
the aerospace. and eIectncal manufactunng mdustrzes as it is that of the’
automotive and railroad industries. Instant .photography. (the. Polaroid’
camera) was not developed by the photographxc industry. And electrostatic |
copying came from, outside the conventional office eqmpment mdustry '

It is easy:to. see, therefore that _innovation, from the outs:de (aCl’OSS con- .

ventional industry boundaries). is a powerful force. mﬁuenemg competition.
Consequently, a climate conducive to techrological progress is important. not,
_only with respect..to -economic g'rowth and international stature, but is also
essential to the maintenance of a vigorous, competitive, econqm:c _cI;mat:
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, inordér to artive at'a reasonabl
of costs in sucéessfol product. innovations ahd; particulatly, to-examine the
role-of resésrch: and* developmcnt in the total process “of- ‘bringiiig- & new

product to- iarket; we pooled: the: ‘knowledge- of ‘experienced- membéis-of-the: -

Paitiel:- On- this' basis, we-tied ‘to diséern a representatwe ‘pattern-in the dis-
tribution - of costs' in- ‘successful - product’ mnovanons There was “sufficient
sinilatity in'the experiences we covered-to-convince us that-it would be de-
sirable-to present the foHowlng rule ‘of” Lhumb” ﬁgures as the basxs for our
d.lSCUSSlOn R S : : : .

TYPICAL DISTRIBUTION OF COSTS IN SUCCESSFUL.
' PRODUCT iNNOVATIONS s

Tasoarch -
Advancad Davelopment- 5-10%
Jasic Inveniion, R IR
Engiﬁéering and o - -
Gesigning The Product i 10-20%";
Toollag—" R S
Manufacturing Eﬁamenrlng ) 40-60%
"Gﬁltms Reudy fur i»ﬂa:\ufacwre) .
Manufacturing
Start-up Expenses 5:15%
Tharketing
Start-up Expenses 10-25%
. | 1 | 1 | }
Percent 0 w300 30 60 70 80

This breakdown of cost and effert indicates that the step we commonly
call research, advanced development or basic invention, accounts, typically,
for less than 10% of the total innovative effort. The other components,
which we-do not usually associate with the innovative process, account for
something like 90% of the total effort and cost. Enpineering and designing
ny actu ing-engineering, manufacturing start-up

ara ali gssential fo the ‘totdl proe-
ess, Itis obvmus therefore, that research and development is by no means
synonymous with innovation:

The above analysis concerns successful product mnovatlons We tried to
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«If-R&ID)-percentages- of- GNP-were-an appr_opr__iate:rmeasuréwpﬁw-innovatI;.u T—

performance, the above data, compiled. by . the : Organization. for. Economic.
Cooperation-and Development (OECD);. would -imply -that.innovation is as:
significant .a factor . in the non-military, non-space, sectors . of -the United
Kirigdom {1.4% )-and.Belgium. (1.5%)-as it is in the United States (1.5% ).
However, it is. clear that these countries: are not running a.close race: with.
Tespect to innovative successes -and economic growth.: :Such R&D data are.
obviously. misleading when they are relied . upon as: mdexes of- innovative’
capability or accomplishment. - . .

Itis important to bear in:mind, therefore, that an oversmphﬁed assump-.;
tion is probably made whenever it is assumed:that more money spent. on.
research and development antomatically has some kind of multiplier -effect:
on innovation into the market place. Those who equate R&D expendltures'
with mnovatwe accomphshment are, not Iookmg at_the. mnovauve _process.

" the way businessmen must. For the main, concern of busmessmen is the total," '
cost and the tofal proﬁtabﬂlty or loss of the ennre venture.

.This is- not to say that R&D is ummportant It should -be undcrstood that'
we apprec:ate the vital ‘role of RED and that our "discussion is_not meant to.
imply that there are not important sectors of the economy in which addmonal:
R&D effort would be desirable. For we believe that there are several sectors
of the economy which should be given special attentmn in any analysns of
the mnovaﬁve process mcludmg the role of R&D. : :

SCCHAL INNOVATICN 1IN THE PUBLIC SE CTGR

There are many pressing, pubhc-sector pr.oblems that reqmre 1nnovanve'
solutions. - By way of illustration; we have listed a few cxamp]cs of some of
the problems that call for social innovation.

SOME PROBLEMS REQU!RING SOC!AL lNNOVATION

Envnronmenial Pollution . Urban Redeve_lopme_n; .‘
Fresh Water Poverty
Crime Prevention_j_ .l Highway Safety
International Organization Urban Transportation '

Arms. Control.and Disérmam_ent

B Any con51derat10n of the tc)tal mnovanve process shou]d mclude analysns
of the interrelations between social and privite:innovation. . Private innovation
in the industrial sector has produced conditions which call for social innova-
tion in the public sector. Moreover,..__advances in private innovation are
dependent upon the climate provided by.social innovation.
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{}NAL DIF FERENCES'

Cmes and regwns appear ‘to vary markedly” with” ‘Tespect to successful .
generatlon ‘oF niew technologncally, based enterprlses Unfortunatcly, there are
no stansnc_ ‘ 7B )
no more proof ‘than that—tell ts that; cmcs and regions do vary w1dely in
their’ propensrty 1o exp]mt their innovative “potential.  We surm:se that” im-
portant factors exist which go beyond such indexesas the total number of
scientists in thé atea, or the tota[ R&D expendltures, or the avallablltty of
capltal

?’.\,’3‘ A "‘“ﬁéﬁ&n« m’
‘ VARIATiONS—CITY T0 CITY

: IN.-THE PROPENSITY. - TO GENERATE... .
NEW TECHNOLOGICALLY BASED COMPAN|ES

£.8, Many-Such Companles._ e Few SUCh Compames
" Bostont o ' Philadelphia
PaloAlte " 7 - = Chicago
‘Washington, D.C. © - 7 * 7% “Kansas City
Pittsburgh Atlanta
RS 3k ﬁ,ﬁmmmw&

We tried to’ analyze—again,  of necessnty, “largely on the ba51s of our
personal experiences—what differentiates cities with' respect to their ” pro-

‘pensity to generate new technolagical enterpnses As we have-indicated,

Bostort' is “an’ area wlhiich -genérates ‘many’ new technological -entérprises,
whiercas Philadelphia, by éomparison; dpparently generatés few. We asked
ourselves, first of all, whether the difference between these two-areds:is due to

-the. existence of greater potential venture capital in one over the ‘other—
‘whether this factor is 'a”major barrier to the -creation of new technologlcal_

enterprises. We are unaware of any evidence to this effect.

There is abundant potential.venture capital 2vailable m.the‘-Phlla_delphla
area.. What we are led to believe is thatin the. Philadelphia area: there.is poor
linkage, poor communication, between potential venture capital sources and’
technological entreprencurs.. There are also. other factors that bear on- this
problem. We shall explore them, but at this time it would be well to analyze
the one piece of evidence we have that comparés the attitudes of techno]oglcal
entrepreneurs in the Philadelphia and Boston areas with respect to the climate

.for genérating fiew tcchnologrcal enterprises in these localities. ' This evidence
Wi developed ‘by the Federal Reserve Bank ‘of Phlladelphla 271t is a report
.based.on interviews with sc1ent:st busmessmen regardmg the probiems of

seeding’ §cisnice-based indistry. T

-2 Elizabeth P. Deutermann, "Seeding Science-Based Industry,” Business ReVlEW
Federal Reserve Bank of Phrfadelphra {May 1966).
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ieed it this™ ense,” tifsympathetie” bankery inatEnive sducaiamal - insu="
. tutioiis, ‘overzedlous tax- authorities; - and ‘other environmental: barners, are”
negatlve charges that work agalnst the cntrepreneur A :

=S .—uﬁG NG h‘H}USTEiES

Many mdustnes are. apparentiy under-spendmg on lnﬂOVatIOI'! (Agam we.

must emphasize that we: lack adequate empirical - data .to substantiate this
" feeling.) A number of factors bear on this problem, the most important of

which would be the absence of adequate managerial and technological skills-
in an industry. We often see companies with an abundance of these skills
enter ‘such an industry for the first time and.make significant contributions.
The invasion of the textile 1ndustry by the: chemlcal mdustry (N ylon; Acnlan,
etc.) is.a-case in’ point.

~We -looked at- variations: among selected “blg ‘sales™ mdustnes Sincc_'
empirical. data- on irnovation -were: unavailable,  we resorted again -to R&D’
percentages. In particular, we selected the steel, transportation, chemical,’
and drug industries—and noted the variation in the ratio of compa.ny‘ﬁnanced
R&D to net sales. :

.ARTI

VARIATIONS IN COMPANY- FINANCED R&D
AS A PER CENT OF NET SALES, BY INDUSTRY.

" Net-Sales. R&D R&D

" (Billions) {Billions) Net Sales
Steet .o |78 011l 06%
{Primary ferrous pruducts) )
Transportation Equipment |- 343 . ) 4-.‘._‘0._855":-5-; L a5e
{Excluding aircraft} R B N
Chemicals 256 | 083 | . 32%
Drugs = | D M 503. | 0229 . 45%. -

Source: RSF (ﬂﬁE)—’Figures‘ar! for 1964,

The above tabulation shows the steel industry (primary ferrous products)
spending, in-1964, a mere 0.6% of its-$17,800,000,000 in net sales ot R&D.
In.contrast, the drug industry was spending 4.5% of its $5,400,000,000 id
net sales on R&D, a percentage almost eight times that of the steel industry.

-We asked ourselves several questions about the differences between hlghly

' mnovanve industries and those which are relattvély uninnovative.’

-Are the highly innovative: industries progressive because of the ‘manner in
which they respond to technological opportunities? ~Are they. primarily. this
way because their managements have extraordinary capabilities for grasping
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A A IANGVAHONS B the 2Dk fialysis)
over half of them stemmed from-independent inventors or. small. firms.%:
—Professor Dariiel’ Hamberg of the Univer: ity of. Maryland studied ma]or
inventions made during the decade 1946255 and found that over two-
thirds-of them’ resulted from“the work of mdependent invenfors and smails
companies.’ ; . :

—Professor Merton Peck’ of Harvard studied 149.inventions in aluminum . -
welding, fabricating techniques and alummum finishing. Major prodixcers -
accounted for only one of seven important mventlons g

—Professor Hambérg also studied 13 major. innovations in the American
steel indusiry—four. came: from inventions in-European-companies, sevemn.::
~from mdependent 1nvent0rs and none from mvent;ons by the Amencan
steel companies”- . - i

—Professor. John *Fnos of the Massachusetts - Institute of Technology
studied what were considered seven. major inventions .in the refining and:.. ~
cracking of petroleum—all seven were made by independent inventors,
The contributiong of largé companies weié: largely’ m the drea of i 1mprove- S
ment inventions.®

© Chart 13 whlch is"based on the above studjes, illustrates some of the
important inventive contributions made by mdepﬂndent inventors and small
companies in this century. One finds the range and diversity of these inven-
tions impressive, Indéed, the mercury dry célls-in‘our electronic watches, ‘thig
air conditioners in our homes, the power steering in our automobiles, the FM
circuits and vacuum tubes in our Hi-Fi and television sets, the electrostatic-
copying machines in our offices, the penicillin and streptomycin in our medi- i
cine ‘cabinets, and the list goes on—all 6f' these inventidhs, which are gén-~
erally taken for granted, take:a néw meaning When oni identifies them with' =
their sources. The point fo-be made is that indeperident inventors and smiall "~ -
firms are responsible for an important part of our’inventive prograss, a larger”
percentage than their relatively'small investment in R&D would suggest, « - -

47, Jewkes, D. Sawlzers, and R. Sillerman, The Sources of Invention, §t. Martin's R
Press, 1958, particularly pp. 72-88, and Part II.

8 D. Hamberg, “Invention in the Industrial Research Laboratory,” Journal of
Political Economy, April 1963, p. 96. See also, Concentration, Invention, and
Innovation, {7, §. Senate Antitrust Subcoruninee, 89th Cong., Part If (Govern-
ment Printing Office, 1965), p. 1286.

s M. J. Peck, "Inventions in the Post-War American Aluminwm Industry,” in
The Rate and Direction of Inventive Activity: Economic and Social Factors, Na-
tional Bureau of Economic Research, (Princeton, New Jersey, 1962), pp. 279.92.
See also, U. S. Senate Antitrust Subcommitiee, op. cit., p. 1296 and 1438-1457.

Hambérg, op. cit., p. 98. See also U. 8. Senate Antitrust Subcommittee, op. -
, p. 1287

‘91 L. Enos “Invention and Innovation in the Petroleum Refining Industry,”
in Rate and Direction of Inventive Activity, op. cit., pp. 299-304. See also, U. S:
Senate Antitrust Subcommitiee, op. cir., p. 1287 and pp. 1481-1503.
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THE SMALL COMPANY ENVIRONMENT

We turn naw to an analysis-of ‘the "environment for innovation at the
- company level. We will do this first for an jHustrative small company, then
for a large company. We will analyze thesé large and small company
environments by describing théir growth &ycles and some of the character-
istics and:-problems encountered in- 'ea‘c}i'cas‘c. “Our recommendations will
then be made in reference to these factors o

We analyzed thé growth cycIe of an 1llustrat1ve Lechno[ogu:ally based small
company and divided the cycle into whatwe perceived for our purposes:to be
the key stages of growth. These are shown in Chart 14.

Let us discuss each of the stages of the growth process in detail.?

e
(R J

i

|

We begin w1th fh_e idea stage. An iniréﬁtor, or an invéntor-entrepreneur, o
has an idez to which he is committed.” Typically, the product or' process
which underpins the idea is the subject of a patent application. The people

- -we are talking about are individualisis, who usually have voluntarily “‘spun- ~ "

off” from another organjzation. Their educafional backgrounds are usually
in science or engineering,

! Italicized words in-the text correspond 1o terms appearing in Chart 14.
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a very tortuous obstacle course and,.therefore, in this first stage of the cycle, -
there is & high degree of uncértainty as to the ultimate outcome of the venture. ™

Typically, these individualistic, technical people- have little: or no business.: .
experience, but are totally committed and prepared. to'risk their hvehhoods
and ‘their -future secunty in order to champion their idea. . i

We' turn now to-the problems the inventor and the entreprenerir- have dnee
this stage of their venture... We have listed two which are pertinent to some of -
the recommendations that we shall make. First of all, they néed capital:- As -
a rule they have none, and nothing will happen to their idea until they get
some financial backing. It is not just any kind of moréy they aré seeking.-
What they, reguire is venture capital, and they must know something about
the intricacies .of venture capital acqulsmon or find somebody who. does.

“an invention and “thé market plade gy

Secondly, they are faced with.a Jlegal issue of whether or_not they, are o e

“in business.” As we shall see, this question is important from the standpomt -
of the tax laws, for the deductibility of expenses that they incur at this stage
in the growth cycle of their hoped-for company will depend upott,, first of
all, their tax acumen and, secondly, whether or not they are in ‘business. -
Althongh. we shall explore this question in detail later, it may be helpful to
note at this point that even if the Internal Revenue Service regards them as
bemg in business at this stage, they probably have no personal income agamst
which to deduct the expenses in excess of income which. the, “business” is
incurring. - o

THE MONE‘( STAGE

Venture ‘capital is very high risk money. H1gh risk: money requu’es htgh
potential -return. It is important to note the very:high risk that venture
capital sources assume in underwriting the formation- of new technologically.:-
based enterprises; and governments, the universities, and- society need to.-
understand this risk.- There must be opportunities for large gains from.a
few successful ventures to offset the risk’ of losses-from the many. failures...
Notwithstanding . the risk element, venture capital is available (to those who-::
know where and how to get it) precisely because there are extraordinarily
high potential returns for the successful undertakings. We need only recall-
the histories of the ventures listed in Chart 4, Chapter L.

The morney needs of a fledgling technological venture in its first two years. :
are comparatively ‘small, typically under-$500,000.. These costs, however;.~
are much greater now than. they were only twenty years ago. ‘

By and large, the technical people, who have the idea and want to buxld. i
a company on if, have little if any business expericnce. and know nothing.
about the venture capital market. On the other hand, the sources -of capital,.
—Dbanks, wealthy individuals, underwriters, investment trusts, and others—
usually have no technical background and only rarcly have available to. them..
adequate staffs to perform the .complex investment appraisals required to
measure ‘the merit-of ‘any single entrepreneurial proposal.--We are:dealing
here with ideas that have high technical content. The venture. capitalist needs &
to-weigh their prospects. He may'have a great many new ideas -presented.:
to'him. He must pick winners some of the time and: make educated gambles» :

2
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firm, on the other hand, can probably survive such a cancellation, although
we appreciate that such 2 cancellation is always a shock to any organization.

BECOND STAGE BUSIMESS

Our company is maturing. It is now maybe as much as five years old, has
annupl salcs in the millions of dollars, and is in business in every sense of
the word. The loss of a single customer is no longer decisive. It now has
many impetsonal customers.

The company is_no longer solely’ dependent on technology Fts. central
problems are now related to product manufacturing—to improving product
quality and lowering manufacturing costs.

It needs a new kind of financing. But this new money will not be ex-
clusively high-risk, high-return, venture-type capital. The earlier risks and

uncertainties have been reduced and, therefore, obtaining secondary financing 7T

-is’ usually easier than was the.acquisition of venture capital, . This time the
. company can look to conventional sources of capital—through public stock
- offerings, for example. After additional. financing has been acquired, the
-equity of the original-owners. of the company has probably been-significantly

.v.-diluted in terms of the. degree. of ownership control they can exercise. .

What.are some of the new problems? To get to this stage, a company has

» :to solve the key management problem we discussed with respect to the pre-

vious stage of its life, But now key functional staff. ate probably .missing.

Research, development, marketing, and production are new problem areas,

and skilled personnel are needed to handle them. Control techniques are

now needed to keep the business on course and operatmg effectwely and
" efficiently. Costs have taken g new meamng and Complexxty o

Market analysis is also ‘a hew problem.” In-this stage”of its life the firm

may find that its product is not just a domestic item, but has international
= possibilities.

" The company ‘has become successful and thus has attracted other com-
panies to its field. The competition intensifies.. ;

A SUCCESSFUL GROWTH BUSINESS

“The company, in its wisdom, persistence and good fortune,. has solved its
initial problems. It has become a successful growth business. Its contribu-
tion to the gross national: product is growing, its products are filling many
additional demands, and it is-employing many more people. '

It has new problems. The founders—the entrepreneur and the inventor—
are not the central figlires they used to be. They may want to escape. They
championed their idea into a success story and the challenge may not be
there ‘any more. The time for taking a high rettirn on their total*commitment
over the years may have come:” They might want to do this by selling their
interest in the company. Of théy might want’ to $efl the company or merge
it with another corporation. For the first timé, a new word appears in their -
vocabulary: -“Antitrust.” To them-it may appear-as.an: unwarranted gov-
ernmental restriction that-prevents them from realizing the maximum possible
return on their personal investment and commitment; and yet,.in larger

L perspectwe the restriction tay be required to safeguard -the public interest.
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The company has annual sales of one b:lhon doilars der:ved from estab-
lished products; ifi. & séries-of ‘markeéts which: it-hias penctrated, on the aver-
" age, to the extent of 25%. The total demand for the oldest of these products

"~ is falling at a rate of 5% per year ($50 mdhon) Moreover, the price erosion
of its whole range of products.is.2% -per year (320 million).

"This company is well-managed and has substantial resources. It is mot
conteént to detenorate by $70, 000, 000 -each year. Nor will it be satisfied
merely to remain static. On-the _contrary, it wishes to grow at a fairly high
tate—say, 10% ‘per year ($100 miillion). Adding these figures up; then,
this company finds that it needs $170 miltion of added sales in the first year
of its growth program.

- The new sales can only come from a combination of (a) mcrcased sales

of its established products through greater market’ penetratmn or the invasion

= of new markets, (b) development of new products in its _current . businesses,
" or (¢) entry into completely new businesses.

With the demand for some of its' established products declining,an in-
. crease in the-sales of its better performmg products {amountmg toa 17%
year-to-year rise) will be hard to achieve, partlcularly in view of the sub-
stanitial market penetration the company already has. Ultimately, therefore,
the company will have to enter new business fields or abandon its growth

' objective. The important point to bear in mind, as we procéed now to dis-

cuss briefly an cxample of the large company environment, is that this re-
quirement for growth leads a large company to launch innovative business
ventures. The small, fledgling firm is therefore not alone in this respect.
Whatever the differences between the small and-large’ firm, the goal in each
case is a successiul new growth business.

For_purposes . of - discussion, we have. divided the management of tech-
nolog:cal innovation in a large company into four stages, as shown in Chart 16,

We identify the first phas¢ s the busiress planning stage. Next comes
the, pcnod of cxpcnmcntai appraisal. Out of this, if all goes well, an embryo
business appears. And if everything falls into place, the result-is a successful
growth business. Let us consider each of these stages in turn.

FUSIMESS PLANNING

In almost every detail the large company environment for innovation is
different from the small company situation we have discussed. -In-one crucial
respect, however, they are identical. At the very beginning of a new “busi-
ness innovation project” there is an individual who has an idea on how to
solve a problem, or how to créate a novel product,:or how to fil a need
which he believes will be manifested in the market place.

Because the company is committed to innovation, this individual has an
opportunity to perform some experiments to develop his concept he then
has a chance to present his idea for consideration by management. -

We come now to an important difference between new. and- estabhshed :

companies. In the large company the merit of the idea is judged by analyzing
the totality of the proposed new business venture as an alternative investment
opportunity. This analysis in the most sophisticated companies can be used
v+ to. establish a “best guess” for the net present.value of the new venturé-con-
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i

cept, taking info 'account the nsk of fallure:, the time value of money, and :
*. the company’s performance in its establlshcd busmcsses The new idea is thus
4 ]udged as an’' altéinative to other itivestment opportunltles avallable to_the
R company Such alternatives are not available to.a new company, of the kind
" we explored in Chapter III. ;
- As. part of its venture analysis* the company also engages, in d:rect:onal
" planning, based on the realities of the market, place and asplratlons and
B capabmt:es of the orgamzatlon Dlrectlonal planning 1nvolves .questions. such
~ as: “Where are we?” “Where are we gomg‘?"‘ “How will we. get, there?”
) “How did we get to where we are?” S“What business_ are we in? “What
_ should we be in?" "‘How does, the idea we're considering fit.in with what
: we are or should be?” o _
. Desplte the logic and helpfulness of the planmng proccss, it cannot cope
- with certain. mternaI bamers to the, ncw 1dea being con51dered If it has come
from outside the company, the new.. ldca may undergo -2 fatal battenng be-
cause of the “not invented here’ syndrome As Charles Kettering once put
" it, “The greatest obstacle course in the world is trying.to gct a pew idea into
) 'a factory vz
A larg company has greater concern for the titne value of money Unlike
".a small company beginner, a large established company has the option of
o _applymg its money to a number of alternatives. An inyestment. that will not
‘ yle!d returns for several years is made less attractive because. it is discounted
‘.;subsrantlaily As a consequence, the cornpany may choose: less -ambitious
_rshorter-run opportunmes } .
. A large company tends to. be mbred in extreme cases the company may
thereby actively resist any change. More important, however; is.the problem
.that-a new market represents to. the: large company’s established -marketing
staff. Indeed, there is no guestion that good innovative opportunities often
are not exploited because the company lacks the requisite market familiarity,
The jrony, as we have seen, is that new markets-are the key. to the kind of
new growth businesses that the large company necdq to develop

‘-EI{PE‘?]MEhiAL APPRAESAL

. In’those cases, however ‘where the large company management elects to
try to develop 2 new busineis opportunity, it proceeds next to an experi-
~mental appraisal of the key elements of the new business. This often involves
a research effort for Whlch the company has an institutionalized researck and
" development activity.
. 'However, the comipany’ rnay hc mlssmg some of the technical skills nceded
in the new field it is exploring. If, for example, its traditional busmess is in
_€lectronics, but the new ventuze has to do with washing machines, its techmcal
people may ot possess the reqmred mcchamca[ skills for the new busmess
But a large company lias the resources to acquire these ‘skills.
“The large’ company is a complex” social organization.  The’ fast’ reactlon )

* Italicized words in this chapter correspond to-terms appearing in. Chart 16.
2 See Concentration, Invention and Innovation, U. S. Senate Antitrust Subcom-
mittee (Government Printing Office, 1965), pp. 1099, 1115,
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on mvestment the large: company may drop the venture a]together

A SUCCESSFUL GROWTH BUSINESS

Just as the desired final stage of the small-company cycle was a successful
growth business, so it is for the new business development within ‘a large
technologically based company. Here, too, the characteristics of the firm -
inctude growth contributing to the gross mational product, jobs to provide
new emnployment opportunities, and products to fulfill needs and to dlﬁuse
technology.

Antitrust can be a problem if, for example, the corporation seeks to enhance
its new business by acquiring other companics that are capable of comple- .

. .menting it.~It should: also” be noted: that if; -in the ' first- instance, the large
"corporanon instead of developmg a new business venture completely inter- -
nally {as in our illustrative example}, had preferred to add a new business
through external acquisition.or-merger, antitrust questions could have arisen
then.

As a further observation on the large-company example discussed in this

... chapter, we_ should mention; the - difficult problem- of .assimilating the new

; growth busmess mto the parent corporation. Adjustments and. dislocations
are mev:tabie,, dlsharmomes will occur. This is. a-painful ‘but absolutely

. 'necessary step, since the. full value of the rew business-cannot-be realized if ft- - = - - .
..operates separately from the.supportive strength -of the entlre company, to

which it can also add strength and. skill.. :

It is apparent, therefore, that small and large technologma]ly based com-
panies have similar goals and problems, though different environments. Both
wish to develop successful growth businesses, but they goiabout the:task in

- very different ways. :

No attempt has been made to construct a generic model.of the.innovation
process as it occurs in “the” smiall firm’ or in’ “thig” large ﬁrm " We chose
instead two illustrative examples of the procéss:” Miich moré ¢buld have been

-said about the problemsand characteristics of farge ‘and small technologlcally :

" based companies. We believey: howevcr, that we have 1denuﬁed an adequate

‘" numbéi ‘of* probléms”and charactéristics’ of the innovation process in large
*"and small firms to enable us to explore, in a4 more reasoned approach ‘possible
“sways to-improve theé environment for technologicat: change. ©

" Moreover, what we-have noted regarding the respective charactenstlcs and. ..
problems of large and small technblogically based firms suggesis an important

! ““challenge to the business world. 'The challenge is to explore new, ways for

T large compames to work with small technologically baséd companids, while

maintainiog the creative ‘qualitics of cach—-—or, altemanve!y, for Iarge com-~

“panies to- develop, within themselves, -sub-environments ‘that foster the en-

*“thusiasm' and entrepreneunal spirit of the small firm, while beneﬁttmg from
o '~the over—all resourcea of the total corporate envxronment
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progress from that of the rest of the world. )
How, ‘then, have we decided to recommend some tax pr{)pDSdlS while re-
_;P.ctmfI 50 mcmy others? We “have tried to give adequate consideration to tax
incentives that opcrate across the total procéss ‘of - ifimovation,- and have.
avoided recommendauons which, in our view, would tesult in unTeasonable .

or unjustified ecopomic distottions, We are’ ‘wary of proposals that would Jead
.one 1o believe that a tax incentivc for R&D alone would automahcally lead *o
_major increases in innovation,

In this vein, a common propasal xs 4 75% 1ax credit on alt R&D expendl-

.fures. Let us revicw our reasoning in re]edzrrg this proposal.” Tts Cost in lost
" tax revenues.would fa]l in the range of I, 25 1o 1.5 billion cl'oIIars a year,

. for between 5 and' 6, hiltion, dollars per yea: is now bemg spent on Jndustry-_

.supported research It should be undarstood that a 75% tax cr ed‘zt means the

. goversment would, in effect, be bearmg thrce—fourths of the cost of mdustry—_
- supported R&D. At the present corporate tax rate of 489, it bears roughly

half the cost.. An additional 25% % of the burden wouid thercfore be a very

“costly tax change.

This recommendation gencrally ﬁows from an assumptlon that what our

: society really needs to get more innovation is _simply more research dnd

developiment. We have indicated earlier that we arc unablc to conc]ude that

QI country. is lacklncr :in-this reoard Also, and more 1mportam Wwe believe
- we mugt look mcrcasmgly at the mnovatwe PIocess the way businsssnien do—
.that is, at thc total new venture, the foral cost, the rotal profitability or loss,

not just the R&D portion, which i usually only a small segment of this total

It is very likely that an across-the-board (and therefore costly) fax ‘credit
would be enjoyed -largely by the very large and already technologically-.
oricnted companies. As recently as 1960, only 300" tompanies accounted: for

~90% of the R&D. expenditures.: As we have already noted, to many of these
~’companies; research. and development is mcreasmgiy a way of Tife.

We :should seck to provide incentives ‘that will mcrease the ndhon g total )
innovative potential and should aim our efforts at compames whcrc the extra

+ incéntives are genuinely needed, or will.provide the maximum, lnhovatwe
‘response per. dollar spent, . We, do ot beligve an across-thc-board 75% tax_
 creditfor R&D expendilures meets these. crlterla

- In looking for unique cost-benefit relanonshlps, we were 1mprcssed as we

have already noted, by the-apparent leverage. of ﬁma]l compames ang individ-

-zl inventors and entrepreneuss in the whole process of invention and innova-

2 tion, “We-were also impressed by the great difficully 111aL apparemly exists in

‘communicating the avallab:llt) of tax benefits to smal! companies _ and inndi-
" viduals. -

It is mot enough o say that; a gwen tax change w111 produce dramatlc
results.: Even if the economic theory is_sound, this assumes people will know

impact of tax benefits on small technologically . based compames ® It would

2 Baty, Gordon, Initial Financing of the New Research-Bascd Emerpnse in New -

y Englaud Report to Federal Reserve Bank of Boston Na 25 (]964) Maslers :
* Thesis, MIT, pp. 72 73 o
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CHART-17 - B S e -e‘r“w‘éi?&%ﬁmﬁ

LARGE ys. SMALL COMPANY IMPACT OF CURRENT
5 YEAR LOSS CARRY FORWARD

(1} Large compames generaliy have other proflts-agamst-whmh ;
- innovation project losses €an be wWiitten off immegdiately...therefore;
Government shares current ly in -
. 58% of these losses. )
(2) Srnall ccmpames often-do not.make pruiats fsr fwe years or:
- fonger,..therefore,. -
“Tha government eithor defers its _—
centribution untii profits. are real-
. Ized, or it Inssas persist.for longer
then five years;-the government .- .
,...is never cailed upon to share in
.;- these losses. .

* Qurtask is to look for ways to femove taxX disincentives or- provide ificen-
tives for inndvation, Tax clianges that hive little effect on intnovation are
not within thé scope -of our missiod, Thus, if ‘we are to favor: cxtensmn of
‘the peried’ of toss’ carry-forivard, as we do, we feel it desirable to' Jirfiit the

' appltcabﬂlty of -this ‘extension to compameq or act1v1t1es that mvolve inno-

“vation. :

o We Kave struggled w1th ‘this 'question. To allow'siich an extensmn for all
* Companies. would be 'to"oftcn allow. ‘benefits “for ificompétence ‘rathier “‘than
) nsk)'(', rovation: On ihe other liand, ‘to allow such’ bénicfits only fot projects

that ‘'aré “innovative” would' be to- tequire advance  cerrificalion pracedures

 which woéuld llkely ‘be eumbersume at best and destrucnve of the mnovmon
""process, at worst.”
" We have thereforé dec1ded that the’ approach most. 11Le1y to strike the” nght
balance in deﬁnmg the right targets for fax incentives, without i imposing” “anti-
innovative certification procedures. ‘is 1o describe: the kinds of companies
t‘hat are most likely to produce the desired kind of innovation.

As ‘we indicated in our’ analysis Of the $mall eompany environmerit (Chap- -

- -ter HI),:small, technologically based companies, which in.the past have gen-
. erated so much effective mnovat;on would probably have o .

L A product or know-how that can.be sold or lacensed :

2. Ahigh ratio of technical people to the total number of employees
" 3..%A highivalue-added as percentage of sales. . .
- 4. A small size in terms of (1): number of people,. (2) do‘ ar sales and

(3) net worth. -

5. No affiliations with other companies (e.g., as a subs1dlary)

~These are illustrative critéria. . A maore refined and defipitive Tist.should be
based on a detailed; emp}rlcal study- of the, characteristics- of. such firms.
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SQME'OF THE MAJOR 1964 REV!S!ONS OF STOCK‘ OPTION
PLANS ENTITLED TO CAPITAL GAINS' TREATMENT

' Before 1964 After 1964

i. E R ' 160%
- 1’ of Of i

1 Misrket Valus " Market Valug

-~ SEN AR ;
+ ; 10 Years o 5 Years
i . .
]

* The'latter two changes pose, we believe; especially significant problems for
the small company. We belicve that at ‘the time of-the change,. the major
thrust of Congress’ intent was to minimize certain_ abuses of. large company

"optioh holders.: We question-whether there-was’adequate understanding, at
the time, of the special-impact of this change on, the small company, But

- first, ‘let us’ consider the- small' technically based conipany’s. need.to. attract
and motivate experienced. managerial talent.

“Aswe noted in"the disciission of thesc small compamcs (Chapter IlI) they
tend to go-throlgh a ;growth:cycle :where, in the early stages, technical know-
how is the dominant skill required. :Then; commercial products are.developed

“ from i thi§ kriow-ow. = Initially, the number of: customers .is. very limited.

. Later] as-markets grow, new requirements develop: how 1o manufacture and
market products on a broader scale and how. to.control increasingly. complex
operations.- This stage reqmres managetial.talents. that are more likely to be
found in-larger .companies than in the small compamcs

- The:problem, of course, is;how to atiract, these men from the ]arger com-
panies. - Stock options in.the small. companies are, relatwely speakmg, sub-

“stantially less: desirable than they were, and less de51rable than many laroe-
company options. - There :are at least two reasons for this: :

—First,the absence of a- broadly based public markct for ‘the stock of'

‘many small, techno]ogically based - companies increases substannally the
borrowing -difficulties of the sought-after cmployee (the. stock .can be

offered as security on loans), especially over a three.year period. .

—-~Scc0nd the employeé of a-large company can limit his downs1dc risks,

in the event the stock market declines; by selling- his stock immediately -

should the stock fall-beélow: a gwen ‘point. .: The very, limited market for .

the stocks of -many sihall companies: makes the:downside. hazard of the -

_stock optlon ‘f such compames smuch greater than that of a large. company.,

For reasons wé have a]ready éxpressed; it is our belicf that therewould be
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faif 16" take adequately ifite " aecoint tie reatitlesof s the - intovative- process;=
with its very uncertain 1n1t1a1 stages Acc:ordmgly! we make the following
recommendanon - : . .

" RECOMMENBATION. 3.

The Internal Revenue Code should be amended so that 2
casual inventor or innovator can deduct cut-of-pocket
expenses legitimately incurrad for the purpose of ulti
mateiy pmciucmc income.

Alse, WE see cases \nherc the mventm-emrcprcncur was mdced seriously

- intent upon going.] into business by the fact that.he is now 'in. busmcss. At the.
time he was doing his. research and dcvelopmcm “he miy not haw d:.clared'
his c0>ts as a, deducnon We, nesd mly rccall the grcat Uricertainty in. the
first (the “uiea”) stage of our small company exampm (see Chapter III) ‘
This fallure to deciare dcductlous frequently happens bccausc the invéntor-
entreprenéur is usually not a soph:smatnd person in the tax 'l"T]JL(.tS of h1s '
work and, does not get adequate counsel until he has an esmbl" 3
Accordmgly, we make the following proposal o

RECOMMENDATION 4 . &
The wccessfui inven‘to. who has a going business buj cild.
not declare-his-earlier development costs should.reccivea - -
“generous backward locik! bv the Internal Revenue Serve, .
ice and be permitted to reconstruct his ou\re!opmﬂrt cosis. |
and wrlte them oﬁ over.a. perlod of five years o

b. New '’ Llnes of: Busmess In 4 rccent case before the Umted St_ltcs Tax S
Court,* the -Commissioner. of Internal-Revenue. unsuccessfully, aroucd that
Section 174, allowingia current. deduction. for-rescarch. and dcvelopmcnt
expcnditurés is not-available inthe.case of such expenditures incurred.to |
develop pew products unrelated to the taxpayer's current.products. This .
contentionn has ar'‘obviously. adverse impact-on a. busmess that seeks to. :
develop a fiew product.: Aeccordingly, we urge the Internal Rcvenue Service
10 issue a ruling that it will no Jonger make this contention in litigation. . .
The Internal Revenue Service has indicated it will. review_this. case- and
consider whether it néeds to clarify the treatment of R&D ouila}s directed ..
toward launching &'new product line..- That such a position.was ever-taken in ..
litigation is in itself evidence of a point of view that, at least occasionally, puts.. -
the innovation- process on the. defensive.. Almosi by definition, .the more;
51gn1ﬁcant the innovation, the more likely it is to be a “Qew product lme )
Accordingly, we make the following fécommendation, - . .

< Best Universal Lock Co., Inc. 45 T.C. No. 1 (1965)..
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mtmmurn advancc payment for hc is unccrtam' as to how. aggressrvely a gtven )
company will exploit his patent. In other words, he negotiates a final ‘contract ..,
in an earty atmosphere of very :mperfect t\nowlcdgc as to whom he is dealing,.
with znd the extentto which:the other party will tap the potentlal uses of his o

invention.

From the company’s. standpomt thc va]ue of the -patent is not c!ear because
it often does not know its value unti! further dcve]opment{ work i pursued,. ,
practical production or englneer:n problems solved, and market cxptorations -

Conducted

Thus, .at th]S early pomt of ma\.'mum tgrmmnce on both sides of the nego- .

tiztion, the inventor and thc company must make a cqmrmtmcnt for “all sub-

stantial. r1ght< Af the inventor is to receive capttal gains,, treatment -Several .
panel members have had personal experience on both sides of this kind of
‘negotiation- and are- convinced - it- substantta]]y .deters .the process of .getting -

patents translated into commercial products.

For this reason, we believe that. the, two provisions of the Code shoutd bc‘;;
reconciled to permit qualification under Section 1235 in the case of a tiansfer .

of substantially-all the rights in.a patent Emited to a parttcular field of use, or

to a particular geographical area within a country. This would afford to the
professional inventor; the same capital:gains advantage available under present.
law to the amateur mventor We believe there is ample ev1dence that much "

effective invention:is.done by- mventorq who . arc prohﬁcﬁl e professrona]s

If we want to encourage these IﬁlelduﬂIS who, by, any.study of history, have,
contributed so much to the innovalive status of this country, we feel a positive’

incentive is warranted.

RECD'\AMENDAT!ON 6

F'rofess:onal mventors shoutd be placed on. the same tax
footing ds amateur-inventors by interpreting or-amending -

Section 1235 of the Internal Revenue Code so that.a .
patent license qualifies as a transfer of “‘substantially all

rights,” even though the grant is legally limited to-a par- -~

tlcular field- of -use or.a partlcular geographical area.

We recommend that thc Treasury first censrder whether it would be feasible

to accomplish this by. amendment of its Regulations, without Iegtslatlon I -
this ‘cannot be accompltshed we recommend that appropr;atc Iegtslatmn be-

sought

6. TAXABLE PURCHASES OF TECHNOLOGICAL ASSETS

The Treasury Regulanons 1ssued under Secnon 174 of the Internal Revenue

lrlcurred by a busmess in its development of an mventlon or mnovatlon. and

the cost of-dcquiting another’s Anvention or innovation. While expen_ttures

incurred-for internal development are dcductlb]e against.current. mcoruc, the
cost ‘of acquiring another’s. patent or process. must be caprmhzed (U S.
Treasury Regutattons, Section 1.174-2()(1)). sl
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(5) Such values of tcchnologxcal ASSdY ot ld b Wiitier o ff BVeR B TrteRval™
“of 17 ‘years, which corresponds to the penod over. wh1ch the costof an
vaUIICd patent can be amoruzcd ’ :

To further narrow the scope of the. above recommendat;on, it may | ‘be de—i
sired to limit its apphchbl ity to purchascs fr om mdmdua[s ar companics that
qualify as.“small tcchnoiog]ca!ly based compamcv.’ »9 Tt showld be notéd,
however, that the 1llog1eahty of retaining the tax dlstmctlon bétwéen 1nternally‘
developed technologlcal assets and (hose externally acquu-ed is not dxssmated'
where the seller is a targe company. “The distinction is 1llog1ca1 and Jmproper
irrespective of the size-and wherewtthal of the seller.

A.-Fi‘N'AL WORD .AB"OUT‘ TA‘XES
. .Considerable ef‘z'ort and time will be requlred to review and act on the tax
recommendat:ons "discussed here. In the ‘meantime, while these tax recom—
mendatlons are being constdered we urge an mtenstve effort: :

-+ (1) . To acquaint responsnble employees of such. agenc1es ‘as. the Interna!
. ‘Revenue Service, the Small Busmess Adm:mstratmn, and the. Depart—
s ment-of Commerce with the 1mportance and umque problems of small

.o ., technological engerprises; and o
- {2): Toapprise such firms of t]n: ex:s.rmg govemmcntal mds and i mce
e directed: to' them. There is good-reason to believe that 1mpcrtant
- existing tax incentives. are-having far less than thelr maximum poten-

- -tiak 1mpact on-the encouragement of mnovatlon in this country o

-B THE FiNANCING OF INNOVATION

We tum now to the role of venture capltal in the mnovatlon process, its
sources, some rough eqt' flates as 16 the amount potemlally avaﬂable and its
significance with respect “to the credtion of jobs. - We ¢ould summarize this.
sub}ect by saymg we have found afi abundance of ignorafice—in government,
in busmegs, and in ‘the’ universities—on- what'the venture capitalbusiness is
about. .1t should be apparent "by now that thelack of knowledge, understand-.
ing and. appreaauon of the 1nnovatwe process is ‘the central theme of our
report S e

1. THE AVAILABILITY OF VENTURE CAP[TAL

Quantltatwe informaticiy on the ava:lablhty of: venture cap)tal is not readﬂy
-obtained. We were unable’io find any published data to support the widely
stated notion that there is a lack of adequate potential venture capital in this
country. Accordingly, Wwe ‘tried to. develop. our own Tough estimates of po-
“ten available véntiire capital through discussions with: experienced indi-
v1duals in the busmess and ﬁnanctaI commumt:es -Extensive conversations

& See Page 33



553

* PROBLEMS AND RECOMMENDATIONS 43

: att:tudeq A Iarge numbcr of investinent. bankmg groups also. operate in. thaw -
venture capital field. . |
Small Business Investmcnt Companlcs—Although Iess than 10% of the
. total amotint of available SBIC capital is currently invested in techno]ogwally
otiented businesses, the SBIC as an institution has undoubtcdly created
* interest in the venture capital business, and some $500,000,000 is potentially
available from this source.' Because of its relatively small size, however, the.
typical SBIC has had difficulty in developing 2 competent staff to tackle
‘the formidable project apprafsal problem and in carrying the necessary over-
head to administer a complicated portfolio of new technical enterprise invest-
ments. It is doubtful,in our view, that an SBIC can be successful in a diversi-
fied program of financing 1cchnoloolcally onentcd ventures, if its size is less
than 15 to 20 million dollars. Only a few SBIC's are currently of this size.
Much can be learned from the developing experience of these few. .
" 'Tt-is important to re-emphasize the project-appraisal problem which faces
all sources of venture capital.. Entreprencurship. is at best a nsky business.
. Markets arc rapidly changing, and the success’ of any venture.is closely
coupled to management ability. Capxtal reqmremcms for new businesses are
almost always, in excess of initial estimates. The, time reqmred _particularly
today, to,reach the stage of profitability is usua!ly several years, longer than
orlgmally anticipated. .

The more cxperienced and sophisticated venture capltal sources compete
with each other for the most atiractive investment opportunities. Their deci- -
sions to invest are keyed to their judgments of the quality of the management,
the quality and proprictary character of the product, and the. timing with
respect to the market. Experience shows that investments fail; -primarily,
because of management problems—the inadequacy of the key individual as a
manager of peoplc, OF hlS lack of sensmwty to extemal cond;tlons, Whl{:h
available capital.

In view of the above considerations, and our feelmg that the alfeged
absence of potentially available venture capital is not really the problem, we
see no basis.for the establishment of any new federally supported programs Tor
the furnishing qf venture capital. Accordingly, we make the following recom- -
mendation. . ) ) ‘

RECOMMENDATION 8

ln view of present information on' the availability of ven:- -

ture capital, the Federal Government should take no action -

with respect to the establishment of new federally sup--

ported- programs for_the furnishing of venture capital. -
_ However, appropriate mechanisms should be developed to

provide information on capital availability and ‘the prob- -
B ‘_I‘ems of new enterpnse development at the reglona[ level e

20 h‘ is :meresrrng io note !ha: some. 40% of the SBIC's (on a dollar basrc) are
located in three states, whick alreddy have large, we]l—orgamzed and i'ng-es!ab- :
lished, venture capital sources.
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.19 concetn., primary,. ..r'npfo}fme‘n’t’ .only.and..do: not. a;count- for”the much
greater secondary employment (in the food and service industries, etc) that
usualiy buﬂds on thc pnmary job base : .

L

C. SGVE ASPECTS OF FED“RAL RESPONS!EFL:TY

I'here are severa] areas in wh!ch the gmcmmcnt bears # specml responSI-'
bility with respec* to various aspects of tcchnolog:cal innovation, but in which,
through action or inaction, this lcsponmblhty is bemg either ‘ignored or
frustrated. Perhaps this is because the areas in question are relatively less
1mportam_ thian other, more  noteworthy fields; such as antitrust-and taxatica.
We considered three areas which have been neglected: studies of the.ifnnova-
tion process, the adverse impact of governiment contracting on’ small tech-
nologically based ﬁrms, and thc absence of 4n effective fedcr 3 spokesman for
such ﬁrms - e

1. STUDEES OF THE I\’NOVATIOV PROCESS

ThlS nation spends tens of billions of dotlars evcry year on mnovatmn__.' .
twenty billion on the rescarch and deyelopment c:omponent of innevation
alone. Yet we know very little about ‘the, processes of technolov{cal chan;,e
and growth As. we havg noted (ime and Again throughout our ana]ym,'
insufficient effort. is bcmg devoted to the developmeént and expanswn of our-
knowledge of ‘these processes.. Until adequate data and better insiglits ure’
developed, we will have to contintie o rely of’ mappropr;ate ‘imformiation,
educated guesses and, unw1tt1ng]y at tinies, on lore: Tt is inexcusablé ‘that
decisions, . both in. and out of government as to the’ probable impact of pro-’
posed policy changes on techno[og1ca1 mnovauon, have to be ‘made on’ t’\e"'
basis of such 1nformat10n -

Additional tesearch on_the pmcesscs of techno!oglcal change is thereforc=
badly needed. The initial studies being workéd on in- the Commerce Depa:t—’
ment’s National Bureau of Standards, should be expanded and made more
comprehenswe “These studies, concernmg ‘the processesrof invention -and
innovation'and the secial, econoriic and legal forces with which they interact,.

_ should be undertaken in close cooperation with the universities, industry, and
other students of the subject. .
Accordmgly, we make the foHowmg recommendation.

RECOMMENDATION 9.

The Department of Commerce should broaden and com-‘
plement its studies. of the innovative and entrepreneuri -
processes by initiating an integrated program, in coopera-
tion with the universities, including the preparation of
empirical data and case materials on these processes;:
.studies of the venture capital system, and experimentation
-with teaching methods to deveiop innovaiive and entrepre- N
neurial talents. . ‘

~t mmea o Aa aa
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+3v A FEDERAL SPOKESMAN. . .- __

The above recommendation ‘ean at: bcst bc only a pa]liative For it does .

The basic problem is that the? sma]l techno]ogrca]ly based compam-s, desprtc

all they have contributéd fo Amcrrcan progress rt.aﬂy have no eﬁectlve repre- -

sentation in Washington. B
There is fio Fedéral spokesman for them.,, Withii the I"edcral Govemment
there is no single place-which is spec:lﬁcal]y concerned with the generaticn
of new teclmologrcal enterpnses and the probicms of lhese unique organiza-. -
tions. :

The, Small. Busmess Admmlstranon cannot dcal effectively with these -in-
hcrently “high-risk enterprises because its enabhng statule’ prevents it from
doing so. In any event, there is:very little undcrstandmg in the SBA or else-
where in.the government (mdced ‘as-we have'noted, in-socicty at:large)- of -
the spemal prob]ems and nccds of these busmcsscs We thercfore make the
fo].[owmg rccommendauon - :

RECOMMENDATION 11 .

The Department:of Commercr. should serve as the Federal |
spokesman representing the interests of new technologi-
cally based enterprises and should develop the necessary
competence and organization te deal effectively with prob-. .-
lems associated with venture capital availability and the
generation of such enterprlses

: Thrs recommendatron is closely related to the program of studles proposed
in Recommendauon 9... For, only through greater. understandmg of the -
processes of invention and innovafion will the Department of Commerce bc"
able to perform the role we urge.

D. ANTITRUST AND THE REGULATION OF. INDUSTRY

Itis probably fan' ‘to:say that most well—mformed mdrvrduals, .who are not' :
du'ectly concérited -with the fields of antitrust and regulation, -are unaware of
the’ nimerotis Federal -agencies that are active in these: fields.12 L - .

Chart 20 is'a’ pamal tabulation, not'intended to be.compreliensive, \\hlch
illustrates the magnitude of the gove:rnment s involvement i‘what we Iooscly-
call a “free enterprise economy.” Of course,.our economic’ system is: notl
hterally free 1t is much too complex for that 1 S

Seeed B o .

e An excellem drscusswn of govemmem ac:rawrres m these ﬁelds appear: m:_
“Massel, Compelition and Monopoly, Brookings Inititution, 1962. :
T asSes A ppendix B for-some' of The relevant: siamrory prowswns aﬁecrrno conrs.
petition in the American economy. ; . .

B )
it s
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“Sometimes, a given practi “both ‘of these. objectives. Sometimes.
it does not. If it does; problems of concern to us are unlikely to arise.. Prac-:
tices that promote both competitive and:innovative objectives or that promote;
one and are neutral as.to the: other, are-acceptable i, ternis of ‘our mission.:
Practices that impede both or impede one without promoting the other; are
unacceptable. A practice that promotes one of the ob;ectlvcs and 1mpede¢.
the other, however, is another matter. In' this cvent, we must try to find aa
accommodation that minimizes the conflict betwecn the two, and decide
whmh ob]ecnve shall. prcvall in those c1rcumstanccs where the confhct cannot
be rcsolved or 1cduccd

Past }udxcm] leg1slat1vc or admmlstratwe eﬁorts to resol\'c this conﬂ
disclose no, clear-cut, uniform patiern. Nor.do we have sarzsfac tory empmcal.
analyses. of ac.frral srruaﬂons to serve as the ba‘srs J‘or such _resolution. Some-‘
times, competlt:ve objectives scem 1o be the dominant concern in the consxd—
eration of competitive problems; . sometimes, innovative ob]ectwes prevall
Often, ‘the ob;ectl\e Tastenéd upon is pursued w:thout apparem concum for
the pass;b]e adve1se cﬁects upon othcr ob]ectwcs

Neither Ob]l_CthE can safely’ be. dlsreﬂardcd in our present sacial, economxc
and political circumstances. The support and furtherance of beth are too im-
portant in terms of public interest for’eithel to bé heedlessly pushed -aside
in the inmterests of promoting the other. Fortunately, only minimal conflicts
seem likely to-arise:in the arcas under discussion, sinee it appears that on the
whole, a well-Balanced: dhd heal.rhful comg:et:rw(' econom}' stmmla(es rather
than jrustrates innovation. s

‘Let us turn now 10 an examination’ of those areas in which mnﬂrm are
most likely to arise——since it is conﬂlct ‘not complcmentary acnon, that poses
the problems we are concemed about = : :

2. AREAS DF POSSIBLE CO\TFL]CT

Thc thrust’ cf the anntrust ]aws is agamst (1) commercual or mdustnal
combinations which prevent ot limiit the competltmn upon which our free
enterprise system depends, (2} the création of ménopolies that” destroy or

- impede such competition, and:.(3) ‘unfair: competitive and-business practices
that hinder competition and:contribute fo -mondpoly. :Qur-concern, therefore,
.is directed to those structural characteristics of the innovative process amd
specific practicés mvolvmg innovation’ that ‘may Tesult in monopoly, restramt
of trade, or anfair trade pracuces of- the kifid mentioned. % :

Technologlcal innovation may be uiidertaker” By (1) md'wduals or other
fsmgle entities, or' (2)*two of more éntities” (of .an " industrial; govemmenta!
‘éducational or other nature) acting cooperatively.: Neither of these ordi-
narily need give us concern, as such, in dea]mg w1th the compctltlve—mnova-
twc relationship. . o “ : S

The corlduct of lnnovatlon by mdwldual mdependent enm:es is not only

L

4 See Appendrx C for some hyporhenca[ saruarrons !kat l”u:.'traze poss:ble con-
ﬂrc!s‘ be.rwacn Federal polrcxes or comperrrwn and vartaus pracnces mvolw-ig
fhnovation. :
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policy-in- quesuon is- determmed at: the lcgmlatwe, admmzstrdhve OF. judlCIal R
level® ‘ ’

Beyond this, in thc vast arda of private acfion and 'policy makmg——where -
the businesman, the ‘entieprenctr, the inventor and the ifinovator operatéir
" decision ‘and ‘conduct, and the cffect-thereof, may be ‘even less well' definéd
and more haphazard. Here, it not only. bécomes increasingly difficult for the ™
decision~-makers: to evaluate and properly balance: the effects ‘flowiag from: -
their coriduct- and the public:policy“considerations invelved, but: they. may
also- be influcriced by m:szaken nortons of whqt the law permits and ‘what jt-
prohlblts w0 : N A

In terms of mﬂuencmg thEl]‘ conduct ibis not: what the law rea]ly is that
matters. ' It is what the-decision-makers. think it is.

We want:to emphasize that' what we arc sayingsis not limited to: rechno!ogz-‘ ‘
cal inpovation, The problems go’ deeper, and so must. our inquiry inte them::+
Innovation occurs in-finance; marketing,: methods. of::distribution, business
structure, business adiministration, labor reial:ons—mdeed .in vlrtually ever) .
area of activily that the proeesses of business touch upon.. -

In methods of distribution, for example, it may show up in brand selhnc
introduction of new products, price:‘discounts; offer .of side inducements .and
collateral attractions, advertising, dealer relationships. and. development, serv-
ice and- advisory activities, extension of credit, and so on. Here, as in' tech-
nological innovation, the activities may. run-afoul of the. antitrust: taws,-in-:-
cluding the Robinson-Patman Act. They may also come into.conflict with
other trade regulation laws, such.as fair trade laws, trademark laws, labeling
laws, the Shipping Act, the Food, Drug and Cosmc_tic.A;:t. These intenjif—_ .
Iationships have been a part of our inquiry, ., .

The problems, described generally in the forcgomg dlSCUSSlOIl may b..,,‘
summarized as follows:

(1) Long-standing 2nd settled public policy supports and dcmands the
promotion of competitive objectives.

(2) Public policy also supports. and demands the.prometion of mnovatlon

{3) These two public policies, while “usually compatible, may at times
comes into conflict with each other,

(4) It is often difficult 1o detect, define and evaluate these‘ conﬂlcts We

Vhave not, on the whole, developed satlsfactory proced .es for _ch:c\-

g an understandmg of thieir relatlonshlp'and r.hel accorn .odat:on

" to dach other. “This is true'at all Tevels o' i

private, legislative, administrative and judicial,

e

. ;RESOLUTION. OF CONFLICTS ., .. . .. .. -

Our investigation has felped us to se¢ whdl*somu of thL pwblemb are: h :
has not enhghtened us on how to solve them. We must pxomotc bot}z com-

g

15 See,: for eXample; a currens: s!udy by:-the Oﬂfce of Jrvention: arrd Imm\ afiom
National, Bureau of Standards,  entitled. Judicial Cons:derauon .of. . Technological..
Factors in Antitrust Actions. The study will be published in early 1967,

*¢ For_a Incid discussion, aimed at providing a betier rmdersmmimg of Hie ft Id
of antitrust (o business executives and others: who are not expert.in the field. see

. Kintner, An Anntrust Primer, MacM:IIan 1964
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olicies upod Bath ¢om:
petition and" 1-1novauo'1, “and shnuld Be'in a’ positionido evaluate such- in-
formation in-erder to ‘achieve .a. proper balance: and coordination. between
these policies. In.today’s fast-evolving, economy, both the necessary. informa-~
tion and the means for evaluating it.are often seriously lacking, .

-(2) While.the ultimate formulation of specific ‘black-and-white™ ru]cs
or gu*dclmes for: determining thc chahw or illegality of: given pracuc‘, scems
desirable, this cannoi:be done, e‘(ccpt in a few small areas, untit more ‘ex-
tensive studies have been made of the many r'1m1ﬁcauom of the xe]anonshapq
betwccn «competition and innovation.

“€3) Antitrust, regiilation and innovation have 4 déiandéd inereasing’
attention in recent years. As a result, agencies operafing in all three areas
have proliferated. Inevitably, conflict and lack of mutual assistancc among
them have resulted. Thiscondition is 4 nmatter of concern to many, including
the agencics themselves. Unfortuna:e]y, the independent and separate status
of those'affected has made it difficult to;resolve or lessen this conflict. More-
over; the formulation, of the: rules: and guldcs :cfe:red o the prc;eumg
para“raph becomes the most difficult. it the very t mie that. thexr need chomes
the greatest, S .

Ixi‘thesé‘éi'rcﬁmsténcés; wE believc thait' 'thé uitimatc.development oE such
rules and guides, as well as the day-to-day administration .of policies concern- .
ing competition and- innovation, would: be furthered if a group-existed, in-
dependent of the agencies charged with .the administration-and- enforcement
of the antilrust and regulatory laws, to whom these agencies-could turn for
expert and unbiased advice and assistance. - The. creation of such a group, we
emphasize, is a response to recognized needs for coordmauon and mutual
accommodation. It does not infer any | unreasonableness or known remediable
deficiencies in existing policies and admm:stratton . .

Hence, the function of such a group would be to offer ddVICE and ass;stance
rather than exercise authority of any-sort over its “clients.” I should be a
continuing staff, designed to service the administering agencies and the policy-
makers by conducting studies and providing information, data, and sugges—
tlons for modifying policy and procedure. : ue Fe—,

‘ Greater understanding and judgment should also accrue to- the aﬁected
public, thus lessening the likelihood of conduct based upon misunderstanding
‘and misinformation. The group could, -for example, provide -information,
analysis and advice concerning the competitive and innévative aspects of
various types of joint R&D programs, foreign trade and technology trans-
actions, patent pools, mergers and acquisitiofis, restrictive or limited hcenses
relating to patents or know-how, government policies in awardmg and fl"im—
ing R&D contracts, and 50 on,

Such a group should operate sub_]ect to the follcwmg ccmdmons

—1t should concentrate on empirical anialyses. ’

- —1t should be an advisory rather than a supervisory unit, maintaining

_”contmuous communication with the: pertment agenmes and dclmrtmentc
and with the Congress.” : - : :
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strifchure and operation be kept-as-flexible -as-possible-in’ order-to -permit-ex-«
perimentation and adjustment in the light of experience.
Pending the estahlishment of the central group we urge be formed, we be-
lieve that much could be done in the legislative, executive and judicial
. branches to broaden understanding of the problems under discussion. In
particular, we make the following recommendations.

'VREQOMMENDATION 14

To enahle the antitrust and regulatory agencies to give -
greater attention to questions concerning technological
*innovation, their staffs should be strengthened by increas-
ing the nuinher-of personnel who have 2 deep understand
ing of economic and technological deve10p11ent

RECOMMENDATICN 15

---1n the'legislative-and-judicial processes.involving anti_tr.u_s,t-. :
- and regulation, more consideration should be given. to the-.
. interaction. of technological change and competltmn

.. We should note in this regard the continuing, eﬁorts of the Senate Anmrust
and Monopoly Subcommntee to explore the mterrelatlonshlps between com-

in /]'us report

RECOMMENDATION 16

(a) The antitrust and regulatory -agencies should provnde
% uidelines clarifying the legality or illegality of business
onduct aﬂectmg competltron and technologlcal mnova-_:, :

éb) The agencues should also devote more attentlon to the
effect of remedies, orders, and decrees on innovation in
" relation to'competitio

Durmg l.he past ycar, the Antatrust Dmsnon of the Department of, J ustu.e.
~ with whom we bave had a very rewardmg relationship, has been dcveIOpmg
 guidelines to help clear away some of the inevitable uncerfainities that édflerge
‘as antitrust policies evolve. “We are “hopeful that thcse gmdelmes will “help
ritoln oz of the issucs we Tave d:scusﬁed in our analys:s of the po!;-.:es
flecting -ﬂp‘.mlon ared innovation.” ’
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U of, tec] _'_olqglcai mnovanon are hke 2 ‘f re:gn language mdeed

understanding and appr’eciatidﬁ"B_f""thgélii‘oblems and opportunitie's' associated
with technological change.

X RECOMMENDATION 17

' (a) A VWhite House. conference on: “Understandmg .and
%lmprovmg the. Enwronment for Technblogical: ¥nnovatlon

= - {b)-"Soon thereafter, a; series of regional: mnovatlon ‘con-

. ferentes; composed:- of - -gOVernors, mayors, bankers, aca-
“demicians, - ‘scientists, - engineers,. entrepreneurs;. and
""'others——almed at removing barriers o the. development
of new technologlcal enterprises,  jobs, and, community
f "‘_’prosperliy in“thie respective regmns -

Lty

Summmg up, we ﬂnd ﬂxat the® concepts uncertamtles and other real;txes o

" world;_to foo many. of us.. B ] ;
initial task before us is to become more wme]y acquainted ‘with the
guage” and “world” of innovation.

- Understanding, as Alexander- Pope might have- put it, is the. key to a
drawer wherein lie other keys. When we come to appreciate and understand
the problems and. the opportunities associated with innovation, we can more
effectively act on programs that will best encourage beneficial chunge and the
continued renewal of our society.
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'|

" Government. Eiaison ‘With  .the ' Paniel.

1. Herbert Hoilnn;bq ié Assiéfant' Secréiét}:'(éf

Oommerce for. Science. and Ter.hnology

Stanley S. Surrey is Assistant Secretary of the_,--‘

Treasury.

Bonald F. T‘ﬁmer is Assistant Al!omey General

Antitrust Division, Department of Justice,

!ndusmal Analy&s, Businéss. and- Defense Serv:
ices: Administrﬂﬂop

"Padraic P, Fracht is Assnstant Adrmmstratorr for; -

Economlcs. Small Busmms Administration. .

. ,Andrew meellns is an oconumlst, Small Busmms
Admipistration.

Cecil G. Miles i$ Assistant Du'ector of the Bureau'
of Restraint of Trade,. Federal Trade Comnission.

<. Department of Fistice.

lnteragency Staﬁ. =

,J_os_ep'h; E. Sheehy is Director of the Bureau of .
Restraing ¢ 'fTTrade Federal Trade Commission. -
William L. “Hooper is ‘a member of the staft of" the:
"_PreSLdents Office. of Science and. Technology. L
.. Edwin S. M#lls:is Professor of Ecnnomlcs at the
: Johns- Hopkins Univérsity and was a staft econo-
Pzul W, McGann is Assistant Adniinistrator for

mist:with the Council.of Economic Advisers.
Paul W, MacAvoy i§ ' Associate Professor of Eco-

. nomics at  the Massachusetts Institute of Tech-
nology.and was a.staff econiomiist with the-Council
gjof Economic Adv:sers -

: Richard E Slltor is Ass:stant DIIECIDI’ of the
. Office - of -Tax -Analysis, Department of. the

Treasury. .. ) N

" Larry L. Yetter is a member of the staff of the
\!alLs Rym is af attorney in' the. Anmrust Bivi- -

Office of Invintion’and Innevation in the National
Bureau of Standards,
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i

" Niituré and’ Seope.of: Reg“lat“’“

Name of A'geﬁffjif
LR - Prohibits any vessel engagEd in forelgn trade-

of the U.S. from entering or passing through -

. the Panama Canal, lE such ‘vessel is owmed,

Panama Caral Act 37 Stat .
$67;-13 US.C.731; PL'- L
337 62nd Cong. - '@

- chartered, operated or_contralled, by a per-

son. or, corporation doing b.usmess m vm[a-
tion of the antitrust laws,

" Prohibits ‘contracting with any person who
* has enteted "or proposed to enter. into a

combination- to fix the- price of bids, or to

62 Stat. 704; 18 USC.
441 (1948). :

induce others not to b1d ior postal supply-- -:‘

contracts:

B. Supptemema! Em‘orcemem of ‘the Amzrrust Laws

Federal Trade s "Created , the Federal Trade Comm:ssmn
Commission -1 (FEC) and declared unfair methiods of
petition and _ ynfair or deceptivé acts

- practices in commerce inlawful, including

77 the dissemination of false advertisément.

..~ .The FTC was dlso given the powet to it~

' " vestigate and require annval reports provid-

“ing information on digasization, busme,ss ’

. conduct and practmes

Federal Trade

Commission of any wool product, which js mxsb:anded i
T unlawful--apd a--yiolation of the Federal

. ‘Frade Commission Act (FTCA).
Federal Trade ~ * ;  Declares the ‘ianufacture-for sale; sale, or°
Commission - - - advertising of any fur product, which i§"

* mishranded- or falsely or-deceptively: adver-:
tised or. u:wmced unlawful and a- vmlatlon of
_-lhe FTCA

- Decla:es the manufacture for sale sale im-

purtatlun into the U.S,, or trausportauon in
" commezse ‘of any aru::le of vedring appare]"_‘
which {5, deﬁned under thc Act.as highly §

Fedc:nl Trade‘ 7
Comnussmn

. b by mdmduals. uulawful a.nd
) the FTCA

Fecteral Trade. ol

Comm:ssronq EICR X vemsmg, transponanon m oommcrce.

cae kL lmportatlon into the U.S, of any textile fibet

product, which is nnsbranded or_false or’

o mon of the FTCA!

Dec!ares the’ manufacture fcr sale and sale N

dncepuvcly advcrtlscd unhl\\ful and a \no-'. :

“"Fedéral- Trade Commission
- _Act,
 US.C. 41ff; P.L. 203; 620d

38 Stat. 717; 15

Cong. (1914).

Waol Products Labeling

-Act of 1939, 54 Stat. 1129;
1715 USC. 68a; PL. B50;
.. -16th Cong. (1940)._

" Fur Products Labeling Act,

65 - Stat, . 175; . P.L.. 110;

-82nd Cong. (1951}, ..., . .

“"“jF]a'mmabIe Fabrics Act, 67
Stat. 111; 15 US.C. 119[—

1200; P.L. 88, 831'(! Cong

. in--(1953).
! flammable, as to be da.ngerous 'whe.n worn

V‘f._‘Textil.e Eilﬁer_ Products _
" Identification Aict, 72 Stat.
"1718; 15 US.C. 702 P.L.

85-897 (1958).
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Naturé~and*Scope:of «Regulation:
S -~ .. trust; or form the-subject of any contract-or:. -
" conspiracy-in-restraint of:trade in e mmmg S

or sellmg nf spe(:lﬁed mmerals :

" Secretary of ‘Agriculture Declares unlaw‘ful certam pracnccs in the-»..Packers and Stockyard Act,
: : - W eg e csale or transfer. of meats, livestock, poultry .42 Stat. " 159, 7 USC.
_or pouliry. products, such _as ,apportioning 1816, ‘P.LI'51, 67tH ‘Cong:”

their, supply if it has the tendency. or effect’ " (1921).

. of restraining, commerce or creatmg a mo-.,

’ nopo]y, mampulaung or contro;lmg prices.in

' commerce, creatmg a monopoly in:the ai

_qu]smon of any ‘atticle in commerce, of N
_‘conspu‘mg or combmmg to apporuon tetti-

© tores. Tt'also prohlblrs any unfdir, unjust]

. dlscnmmatory, or decepuve pracuce ‘or- de

) vlccmcommerce T :

Securities Exchange Dec]ares unlaWiul, nnless approved by the .. Public ‘Utility Act of 1935,
Commission Chairman of the SEC, the acquisition-of-any - 49 Stat. 817; 15 US.C.
securities, utility assefs, or any other interest.> .791; P.L. 333, 74th Cong.
in any business, or-the acquisitionof any - : '
seciirity of any public utility by a registered +.:
holding. company or its subsidiary: The -:

;" Commission, is authorized to examine and. ..

review- the corporate-structure of any. regis
tered holding : company for  purpose of
simplifying ;the :structure, el:mmatmg com- -
plexities, distributing. voting. powerhampgg‘. ’

shareholders, and. confining . properties. and. ..
 business to_the operations of an. integrated;
--public unhty system,

“Peclates unlawful certairi- pracnces or¢con- * Federal Alcohol “Adminis- :
" duetby persons.‘engaged in business-as a- ‘tration Aci, 49 Stat. 977;
.., distiller, brewer, recﬁfér,'b!cn’dei' ‘or bottler 27 UL.8:C. 202 ; P.1.. 401,
" of-distilled- spmts, wine or malt’ hc\Fcragcs - 74th:Cong, (1935).
Such- practices” declared unlawful are’ ex-" : Co
clusive retailing arrapgenients;” acquiting an.
" intérest in any fetailer’s license or-real or:
" personal “ptoperty; furnishing -or rentmg-
. equipment or ﬁxtures, ete; to'fetailer; payin
or. crediting ~the" retailet “for advertising
- guaranteeing - or - repayment of Vretailers:
- finangial obligatidh or providing other sim- -
- itar:benefits; inducing: any :trade. Buyer to.
+ ‘purchase" . such- products by. ‘commercial--
. bribery or offering of a honus or compensa- .-
"' tion te said buyer; and fo s¢ll or to pur?‘nqsc e
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Natu:e’rj.and;vSéo"pe,-of:-;;REgillainﬁ

~Name..of ;. Agency.
' . “formal. adveftising were. not independently--:
_»reached id open competition. He is required. ..
*"to refer any: bid he considers to be evidence:::
- of ar antitrust. ‘violation to. r.he Attomeyr‘:';
‘General. - R

Atomic *~ Enétgy

1954, 68 Stat. 938 42
U.s.C. 2135 PL. 703,
{ “ 83rd Cong. (1954).

. Atomic Energy - Declares that nothmg confamed “in’_ the’
Commission Atomlc Energy Ac! of 1954 shall retlevc any..
person “from ‘thi operatl i

laws, and in the event al

_: the conduct of the licensed-activity,:the-AEC. i

‘ may . suspend, . Tevoke, ..or. take" such - other .
. action:deemed necessary with respectto any -1
' license issued-by’ the AEC:In addition; the -

- Commission is reqiired- to- report to-therAt-y s
- torfiey General any: activity concerning nu-.:;
iclear material or atomic energy’ which' ;'
., appears fo, violate or tends towqrrl_ the vio!g—

& “ tionoF the antitriist & )

: Provides that,, -in, addition; to, bnngmg suxts " Natural Gas Act, 52 Stat.
in the Federal Courts to. enforce comphance 832; 15 US.C. 717, P.L.
with the Natural Gas Act and to enjoin acts , 688, 75th Cong. (1938).
or practices. which :constitute _ylolatzqns f“_
" this- Act, the FPC.may transmit evidenc
fconcerning apparent yiotations -of - the anti- .
trust laws to the: Attorpey. {
mstltute the NECESSary. cnmmal proccedmgs

JFederal Power -; -
Commission

Frderal Power " Decldres that combinations; ‘agreements, ar-": Federal Power Act, - 41
Commission rangements; or understandinps,expressed'or : Stat. 1070; 16 WU.S.C.
implied, to limit: the-output- of -élettrical > 803(h); P.L. 280, &6th
energy, to restrain trade, or:to'fix; maintain, Cong. (1920); as amended, .
- 0f increase, prices::for eIectncal energy ary 49 Stat.,
drvice are prohibited, . .

SR

: Provides that corpoi'atinné organized underi Federal Reserve Act, 41
* the Federal Reserve Act may purchase or Stat. 379, 380, 381, Sec.
System . acquire stock -in another:.corporation;:.and,; 25(2); 12 U.S.C. 615 and

' - sefs.forth the conditions under which such;- 617; P.L. 106; 66th Cong.
i (1919).

*Boatrd- of Govenors

metgers. or: acquisitions are - permissibl

. cluding the consent .of-the -Board. of.

ernors, It prohibits any corporation

. agents and employees organized undet” the
et E\ct from directly or: mdlrectly controlling er:’

: .

xihg the price of comm in corpmere
vhici subjecis the Cofl.u s chizrter,
,forfelture
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 Naime ‘of ‘Agency  Nature and Seope of

hiblte undEr the FTCA cfo apply 1o compe— .

ntlon inl export tiade.
Federal Maritime Prohibits certain anucompetitivc “practices
Commission. ... on the part of a common carrier by water
COULTRS bnd gives the Commission the' sutliority o
refer any *Violation to the CommIsSloner of
.‘C'usloms who shall refuse’a’ violating cafrier

’ ’mg these pro!ublt:ons, th¢ Comtitission shall,
ap Etcanon, perm:t ‘the e, prowded
; “in ‘Foreign‘cori-
"mercc of any contract, whtch is' availablé to
all shippers and con51guees on equal fermis
“and which prov:des lower ratesto & “shipper
who agrees to give all or- any fixed portion
of his patroriage to such cariier ‘or confer-
ence of carriers.

“Prohibits’ consolidations; mergets and-cer-
tain fnteslocking- relalmnshlps bétween com-
“Ihon cartiers’by air-without the approval of
the' CAT; and-Tequires -the CAB to- disap-
- 'prove’ agreemeénts  Between carriers which
" “are adverse g the publié interest.” However,
" any’ person or corporation afiected by any
order of the CAB, under the sédtions pro-
hibiting the practices listed above, is relieved
~from the operations of the antitrust laws.c
Proliibits any common carrier subject: (v the

' lnterslate Conunerce"'

<viding traffic: unless theCommission :finds
hat -such practice. will be in the interest of
it bettérservice:to the public or of economy. in

- gperation, and-will not uniduly. restrain com-
- pétition. It permits: two or more Cairiers to
“consolidaté -or ‘merge with the approval and

* autharization: of the Commission upon.its
" finding-that. such action. will be consistent
“with the public interest after weighing cer-
tain stipulated factors. :

-(1916)

- provisidiis “of the Act:from pooling or:udi-

Shipping Act, 1916, 39
Stat. 733; 46 USC 812

enitryin ady- port of the u.s- Notiithstang-"- .-+

«Federal . /Aviation. _Act of .

1958, 72 Stat. 770; 49
US.C. 1384; P.L. 85-726
(1958).

Interstale Commerce Act,

as amended, 63 Stat. 486;

t 49 U.S.C. 5; P.L. 197, 8lst

Cong, (1949).




579

ABPENDIX B-—MAJOR FEDERAL POLICIES THAT REGULATE COMPETITIVE ACTIVITIES AND PRACTICES 69

Name of Agency
. Secretary of Agriculture

Secretary: of Agricultute. ;

i

Secretary of Agriculture

~ Natiife did Seojie’ 8- Reégilatioh

Permits- driginél--'prdducers of agricultural. -
products to acquire; exchange, and dissemi= -

inate: past, -present,-and -prospective crop,
market, statistical, economic and-other sim-

ilar information’ by direct exchange between’

T (s e

g C;)dperative Marketing Act,

44.Stat. 802; 7 US.C, 451
fi. at 455; BL. 450, 69th

“Cong. (1962).

such persons and/or such associations - -

) thereof

Secretary is authonzed, af:er nohce. and,_._;;

“-‘ hearmg, to enter. into: markelmg agreements ;
with processors, producers, associations -of,’
producers, and others engaged in the han-:
dling of: any -agricultural - commodity, only .|
with tespect to such handling which directly.

- burdens, obstructs,.or affects interstate com

merce.:; Such- agreements : are,, exempt from
the antitrust laws. . .

Excmpts from the opefation of the anititrust™
.. laws awards or agreements resulting from
o :ﬂlB arbitratior: of hona fide disputes between

. cooperanve assoc:atlons of -milk producers

- :'and thé purchasers, handlers, ‘processors, or

Secretary of Interior

Sec;;riﬁes and Exchange
Conimission

State Insurance
Oommtssmu

. mitting . the.. assomatl .. of. bmlcers an

distributors of milk o its prodicts, as to' the
terms and, condmons of the sale. of mx!k or
its products : i

Permits persons engaged in the ﬁshmg in-

dustiy; as'fishermen or 25 planters-of aquatic’:
products te-aét together in associations.
- collectively’ Catching, ‘producing/- preparing :
... for ‘market, ‘processing, and' markeling: in-.
" comtnerce, Such productsi=“The Secrefary of:

the Interior is authorized to issue a com-

Provides thal the pm\nswns of th

- Provides for ihe regu[atmn by the states of
", companies i’ ihe i insurance business. Tt pro- -
vides that the” antirust Taws shall not- apply
Lo the business of insurance or to kctf- n

laint ‘and-an- order. to. cease and’desist-any: - .

-activity: which:- hexbelieves monopolizes-or. .. " °
- restrains ‘trade - to ‘'such.-an: exient: that ‘the-
‘- price -of an aquauc product :

provision conflicts. vmh any law, of lhe s,

Agricultural Adjustment.
Act, as amended, 61 Stat.
208, Title 11, Sec. 306(d);’

7 USC. 608(b); PL. 132,

§0th Cong. (1947).

Agricultural . Marketing

_Agreement Actof 1938, 62
“Stat. 1258; 7 USIC 6717
f;7P.L. §97, 80tk Cong

(1943)

- Fisherman’s Collective Mar-
- keting Act, 48 Stat. 12133

15 US.C. 521, 522; P.L. -

-464; 73rd Cong. (1934), -

Milosey - Act, 52 Stal. -

1070; 15 US.C. 780-3:
L 719;

McCarran Act, as amend--

“ed; 61 Stat, 448;-15 US.C.
1011 f; P.L: 238, 80th

Cong. {1947},

75th  Cong. - -
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Nature anid: Scope mf .Regulamm

7

ucultural',orgamzataons; instituted -for pur-
poses of muiual help,:and not having capital
stock or. conducted for profit -

s not.shall ;

such organizations-or-their- mgmbets be held N
or construed to be :Ilegal combinations ;gr.:..

- conspiracies in restrain of trade under the .

antitrust laws. RS N

aws -an association entered. into.by matin
insurance compames 0. fransact  a. marine

- Exempts fmm the operation of the antitrust
laws any, agreements or comracts prescnbmg i

. mininium or. shpulated prices for the! resal
- ofa commod:ty whicH

" or trade fitme of the produée£ or “distsibufor,.
when such contracts or agreements ate law-

“ful as applied to intrastate transactmus un
der_gny ‘state " low.
. contracts or agreemtnts provldmg for s

mum resale price_ofi any, commodlfy, b-e-‘ )

Exémpts from; the operation of the, antitrusi;.._

j'_ U.S.C. 13C; P.L. 550; 75th,

....Amgndcd tha_ She_rman Act.

It does mot exempt =

s '_Exempuon of Nonproﬁt In- ]
“stitution - from. -Price  Dis- ...l

crimination Provisions, 52 -

" tween, manufacrurers or beiwéen pmducers. b

* or between wholesalers
.or berween reta:lers, o ber.ween persons or
corporauons if nmpeu on wuh each other

' "Gooperativrc associations or tmethod ‘or-act

=" thereof whi¢h comply with and are bound by

- “the District of Columbia Cooperative Asso-
ciation Act are not deemed a conspiracy or
ifiation it restaint of trade or-an illegal

. tiog: orﬁx ric ces arbitrarily.

“advertising, oflcriiig for sale;, ot -sclling any

" conmmodity al Jess than the priceier prices.

/, or_@n -attempt to lessen eompet:-

-’Exempts frnm thn operanon of anmrust.
- laws- the enforcement of the -right of action. :

_created by stare law to- obtain. damages for.
wincluded i Sec.

r between brokers,

District of Columbia Co-’
operative Association Act,
54 Stat. 490;:29DC: Code?. .
840 ff (1940 ed); P.L. 642 g
F6th Cong (i940) e

McGuire Act, 66 Stat. 632;
15 U.S.C. 45(a); P.L. 542,
82nd Congz. Amendment
S{a} of the
At

Federal Tride Convin.
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Appeadxx c.

VARIOUS PRACTICES INVOLVING INNOVATION. -

EXAMPLES OF POSSIBLE CONFLICTS BETWEEN POLICIES ON. COMPETITION
AND VARIOUS PRACTICES INVOLVING INNDVATION

The. following. hypothetical. situations; illustrate
varjous: business practices ‘concering technologi-.
cal matters which could possibly conflict, with na--
tional. policies, concerning. antitrust. and competi- -

tion. These examples also illustrate the kinds of

questious with respect to which the. group, pro-.

posed in Recommendation,.#13, would conduct

research m:ld provlde adwce based .upon the re-‘

sulfs‘of ifs investigations. .

Situation 1; The owner oE a small manufactur—

lng corporatmn, mvents and patents an mventxon

highly important,_in its field, and usefil in_ other”

ﬁelds as well, Hels willing to grant :wenses under
bis patenr. but nly if fie can impose, what he Te-
bards as appropnate condluons on, ‘his- Ilcensee in

_t:r.} of ‘produ'cuoxi, geographlc area in wh1ch thc_

Ixcensee manufacturcs aid’ sells, ﬁeld of usc, and

grant—back of nonexclusw& rlghts under 1mprove-,.

Hient patem.s
. Situation -

its mdustry, engages in the. foIlong practices:

(a) imposes :stringent : contract &onditions . on -
= . its employees ‘which:.preclude -divulgence:

- gr use of ifventions -made or learned:of
while in its employ and for two years:fol-

Jowing - termination of cnﬂp]mmcnt \mh’

_the icompany;, -

0 In order to strengt e -its. posmonf_
vis-a-vis competitors, & company which dominates:

(b) bars employees: . from workmg for com-
- petitors.for. two years after leavmg its em-
e PO, s s s
(¢) hires away competrtor s kcy research per-
- 5onnel and, follows a pracuce of ontbid-
;ding competitors: “for promrsmg Aew per-
sonnel; - :
'dehberately de!ays by lanul means the
i, ¢ issWance of an important patent covering a
product (hat is unlikely- to become com-
merc:a]ly srgmﬁcam for 20 years.

patems ‘under w, ich'it licenses other corporatmns n
t6 ‘manufaciure arficles covered by its patents.;

_The hcensmg agreemen! mc]udes a pr0v1smn

ar. lmprovemen re]atmg to r.he ﬁeld of '(hc T
censed patent, b
Srtyanon 4: A gruup 0{ wmpdmu wn]nn .
spéc:ﬁcd ustry forms . a- restrictive or ciosed"
patent and_know-low pool ) -
Situation .5 A= mmber of compames form. pat«
ent and ‘know-how pools by which: - :
«#(a) Partics -cross-license conﬂlctmg and com--
petingpatents 6n & nonexclusive basis 2nd-
¢.:grant oné:licensee the right:to-subslicenise:
- under all the patents. Licenses are grant-
+ed -to -all applicants-on: conditionof ‘a
~grant-back? of - inventions . in
field. . Lic:.r)xacs are eranted confy: by acs s

s heensasl .
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VARIOUS PRACTICES INVOLVING INNOVATION

Situation 1I: An independent inventor sells his -
invention to the highest bidder, which is the domi~ - .+

nant companyin the field: to.which the invention ..
relates, ! .
Situation - 12; Slm:larly, 8 techmca]ly onented

' entreprenelr (mdwndual'or corporate)- seeks to
sell out to the hlghest

- the sale is permitied, and- adverse effett 'on” inrio:

vation stimulus, if prohlblted present. conﬂlctmg__

S.ema:mn 13: A machmery company,‘the doml—‘
nant firm ' in its indtustry, invents ‘an atlachment'

that will make its machine s& much more éfective

than those of 1is’competitors asto redice seriously i
the effectiveniess ‘of theit ‘competition; | However, .-

fear of antifrust vulnerability. causgs. it to::

(a}) refram from mcorporatmg the device in. 1ts :

machine;

{b) selI machlnes contai mg;thf: device at. a_'

higher pnce than it othierwise would; or

(¢). refrain from the v:gorous sales eﬁom that

the improved machine would justify.
Situation 14: Tn'the interests of more: effective
- and econormcat merchandlsmg, a- gompany con-
scders undettakmg the: Eollowmg

(a) formmg, w:th other concems, a buymg co’

operative to* take advamage oE qruantlty'

discounts;
(b) formmg,
tive merchand[smg program,

with -other cancems a coopera:’.
“including -

such features as joinL advertising and
+: 3> common use of.a collective symbol; or

e forming,:: with-others in the industry, a

i a ‘new product

* - quality-contrel program to improve the in- -
dustry’s .pérformance and reputation.

- However, it-decides against these because of

the ficld. The adverse cfiect hpon p ompelltlon 1t“". possible - antitrust and Rohmson-Patman conmpli-

canons

Srmatlon I 5 A company, m order to mtroduce )

(a) Gives-a distsibutor a long-term excluswe
d[strlbutorsh]p within a limited temtory

(b) Oﬂ'ers the product at a pnce below: the
cosr. ‘of pmducmg it.

S:xuauan 16 A corporation, attempting to

: “'break into & riew market, reduces its selling price

“in that market below its price in other areas.

 Situation-17: A'corporation, iniroducing a com-"
plex and expcnmenta! product into the market,
téquires- that! purchasérs buy their supplies and
‘ replacements; arid. iobtain their semcmg. from the
corporanon e e

+ Situation 18 Bulldmg comractors and their fa- .
bor {union enter into &n agreement (in the face of
4 trike threat) not’ 5 ‘use certain’ ncw minterials

and oéihiods ‘of construction:: Thé: new methods -

»-dnd materials will improve the quality of building -

aid reduce its -cost, ;hut will also sharply reduce

the amount of manual labor required.
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is an option granted by a corporation to an individual,

for any reason connected with his employment, to pur-

chase stock in the corporation. The two conditions are:

(1) the individual must hold the stock for three years,

‘aftér the transfer’ pursuanr. to theé" exercise of the option,
. before He makes a disposition, and (2) if the individual

‘Ceases t6 be: smployed by the: corporation granting the
i pption, hiE milst exercise the optiod’ within three months
following the- termination of the employment.

The option  muist’ alsp méet-a number of eriteria, the .
two-most pertmcnt for’ ‘present urposcs being: (1) “
option’ by its teifiis, mmst be'éxercised within five years
after the date thé'option-is granted and (2) the opiionee
canngt own' stock possessmg more than 5% of the total
Lo combmed voting power or value of al] classes of.stock of

the: employer corporation; except where the equity capital

“of ‘the corporation is less thian- $2,000,000 . (where this

excéption applies: a formula-is used to determine the per-
- “-missible percentage of‘vo"tin’é p“chéfs. which may range
= from 10%; the’ maximum; down o 5%)

Sec12351'RC _'— Sale 0r exchange of. patems Thls section permits long
- ... term capital ‘gains treatment. for- payments received by a
... holder from the “transfer .of property consisting of all sub-
. .L\_stantlal rlghts to a patent”. The payments qualify for this
. freatment even, though they are . payabie perlodlcaily over
.. the hme of the tarnsferee’s use of the patent,” or they are
7. o contmgent on the producnwty use. or disposition of the
. property transferred,” . The . “holder™ is defined as “any
., individual whose efforts created the property, or who has
- acqmred his interest in the property . from the -creator
_prior to actual reduction to practice,. of the invention cov-
ered by the patent, i such individual i nelthel thve cai-

N plgycr of or reiated ty thie creator,”.

24-270 ) = 78 - 38
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Appendix E__ .

THE RECOMMENDATIONS RECAPITULATED

RECOMMENDATION- 1 ... "Page

We recommend that losses.of small; technologtca!!y based...
cempanies, meeting -criteria; along 1he lines we have sug-... .
gested, be allowed  as-a .carry-forward-against profits-of . - -
the succeeding ten years instead of .only.five years.. .

RECOMMENDATION 2

We recommend a Ilberahzat:on of the. stock opt:on rules
. for smali techhblog:ca!ly based’ conpanias by (1) extend- .
- ing the permlsmblé option period from a Maximum’ of flve
years to tenyears, and;(2) feducing the’ ho!dmg pemd
required to ¥ eive’ captta! gains treatment to less’ than T
three years; preferab!y to six.. months :

RECOMMENDATION 3

The Internal Revenue Code* shouln ‘be ame ed,so that a

““casual’’ inventor or' v :
iexpenses Iegtt:mate]y rmcurred for the ‘purpose of ultis
Emately producmg income.

+

2 RECOMMENDAT!O

g pred iy
LA

ipos
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RECOMMENDATION 9 .. - .

The Department. of Commerce should broaden and £om-.

.Pnge_

plement its studies of the innovative and entrepreneurial ..

processes by-initiating an integrated: ;program, in coopera- -

tion with :the -universities,. mc!udlng the.. pre—paratmn of

empirical data and case materials on these Prof

cesses, ...

studies of the venture capital system, and experimentation -

with teaching methods to deve!op innovative and entre-
preneurial talents, I

S ear

- RECOMMENDATION. 10, .

An mterdepartmental aci hoc rewew of current; contractmg.;‘_‘

" policies and procedures of such agencies as the Depart-

ment of Defense, the National Aeronautics and Space Ad-. .

ministration, .the Atomic Energy ’Comm:ssmn, and “the *
- National Institutes of Haalth, to enstre that th°5e pollmes i

are conducwe to the [ong range growth of smaII enter-

pr:ses ;

" RECOMMENDATION 11

The Depa“, ‘ment of. Commerce sﬁould serve as the Fe dera["" :
spokesman representing the interésts of: new technolugl-

cally-based enterprises and should develop thie necessary

competence and organization to deat with probiems asso- -

iy &l ine G povsiio

cizted with venture caphial avalia
of 1och enie fu(i:;;".o

47
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APPENDIX E—THE RECOMMENDATIONS RECAPITULATED 83

RECOMMENDATION i4

To enable the antitrust and regulatory agencies {o give
greater attention to guestions concerning technological
innovation, their staffs should be strengthened by increas-
ing the number of personnel who have a deep understand-
ing of economic and technological development.

RECOMMENDATION 15

In the legislative and judicial processes involving anfitrust -
and regulation, more consideration shouid be given to the
interaction of technological change and competition.

RECOMMINDATION 16

(a) The antitrust and regulatory agencies should provide
guidelines clarifying the legality or illegality of business
conduct affecting competition and technolcgical innova-
tion.

(b) These agencies:should also devote more atiention to
- the effect of remedies, orders, and decrees on innovation
in relation to competition. = "

“iZL C RECOMMENDATION: 17

(a} A White' House gonference on "under_ztandmg and 1m-
proving the environment for technological innovation.’

(b) Soon thereafter, a series of regional innovation con-
terences, composed of governors, mayors, bankers, a;ad-
emicians, scientists, engineers, entreprenetirs, and other,
—almed at removing barrlers to the development of new.

Page
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THE ROLE OF NEW TECHNICAL E.NTERE’RISES )

IN THE. U, S,V ECOROMY 0 EORAE AR

by Jobin U. Flender & -Richard S. Morse

domestic-and:world-widam=~-dnfluchce-the:lS.- economy ,
and empiloyment. ecause of the increasing cost of imported energy, declining:.
supply of domestic natural rcsources, and competition from goods manufactured
abroad with low’ cast labor;-the Y,5, must rely more heavily on the export of

high techaolegy products j.n order to maintain a high level of employment and

a favorable baldnce of payménts. Technology does play’a very:important.role: ...
in the maintenance of a sound domestic economy, the enhancement of productivity,
and our ability“to" compete-in the world marketplace. Against:this" background,

it is important to review che current environment for technologicsl Innovacion

in the United States. I

Many foreign-countries recognize the importance of maintaining a

healthy climate .for technical .innovatrion and have taken.positive steps,
particularly in-the support.of-new product development, to encourage

the innovative . process. This gountry unfortunately has no effective S
spokesman for either the entrepreneur or new enterprise generation. Corigress’
has historically shown an increasing lack of understanding of the ifnnovative =
process, the need for incentives for the entrepreneurs, the venture capitalist,
" and the role of:new Lechnical enterprises in the [.5. economy, !

While mechanisms for more-effective. applications.of science, technology,
and innovative.management, Tepresent a general requirement of both ‘large.and
small companies, the "new technical enterprise”™ has made a.unique:contribution. - ..
to the fmerican economy. The enviromment for a new generation of "technical
enterprises” to become a futyre Texas Instruments,. Xerox, or Polaroid appears
to have deteriorated signxfxcantly in recent“years. e e

In 1967 the Technical Advisory Board of the U.S. Commerce, Dapartment

studied and reported.on technical innovation. (1) -One important -fact ‘came =
“to light, namely, that the rate ¢f sales growth and job creation occurs
more rapidly in the innovative high technology tompanies than it does in
the more mature: organizations, The data for those relakively new innovative
companies shown in-the 1967 report has been revised to cover the penod :

1945 - 1974 and. appearq belaw.‘ For comparative purposes, data for the same
period for selected mature- cotnpanies from a variety of industrxes is also i
shown, :

Hessrs. Morse and Flender are ?restdent and Treasurer respﬂctively of l:he
M.I.T. Development Fourdation, Inc.

“)chhnologtcnl Innovation:  Its Z“nviroament and Manapement, ¥,5. Department
of Commerce (Washington, D.C.: Goverrment Printing Office, 1967).
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buring the -five-yeax period 1969-1974, the average per cont annual grwth
of the compnnles it cach of the above three. groups was: N

Sales . . -

Innovative Comp:iuié's P
.-Mature. Companies . . e e
Young thgh 'I’cchnology Cnmpanics

young, high technolugy

2 net increase in employ‘r’n’eht of almo
companics with combined sales of $2£
106,000 new Jobs. :

based new entcrpr'l se
products W 3
‘ the concept

The foregoing data, while in no way a statistical ‘study of different '
groups of compan1es ,.does neverthe less, indicate trends 1n the busxness

The busincss environment which led to the growl:h of companies like IBM,
3M, Polareid, Texas Instruments, and Xerox in the post World War IT years,
and which™ encouraged t,he. esta . igi 1pment NaLlunal .
Semiconductor, i ) the 1950s aud" 19605 :

was a favorable o1 gnthusu-xstu:. They

on DOD and NASA cotitracts which’ préviddd the bas:u.s for commercxa producl:s.‘
Capital was attainable, either from established venture cdpital sources,
invididual invcstor’s or throughrthe_'sa]_..e_ of securities to the public.

‘y entcrpnses.:
s wére snarted

and testricted
the devclupment 13 |nany of Elie 'small compa astablished durlng
the period, These changes ap_ ear to fall m the fullowxng areas:

" About

Fu

chcrnmcnt ing  of * Rescarch and Dev010p .
five years “age’ @' ‘prowing ' ‘disenchantment | with science aud
echnology begarn “Bavelap in this country as ‘a result of ever




599

- finds that:the potential: "aiter. tax' galn, from, starting his own compluy muy -
ot be :conmensurate: with ithe risks, and, that, cmpluymen 2 largL company“
t a rnlativcly high %alury may have greatLr overall ﬂtLlﬂCLiOn

Y

requiremeﬂt

health regulations: el
business -climate. for .both large.. and small compan 3. Somet1mes ‘the’ small
company can operate more :freely than: the large cnmpany wlthxn this neu
climate; but.when. conformity is required, the smatl entrcpreneur is less o
well equipped Loth financially-and with respect to manpoyer than the large '~
organf_zatlnn R .

* The dirvect cost of conforming with specific new regulatory requirements
is easily identified, but what about rhe indirect cests to the small company
which have resulted from compliance with the expanded requirements of the
established regulatory agencies? Consider the Securities and Exchange e
Commission. One of the leading national auditing firms cstimated receatly
that in the last five years, the requlrements for a Form S-1 registration
have been e¥pended to’ the point -where an- ‘equivalénf registration statement i
today would take two and a balf times the number of man hours it would have i
requived five years apgo. The resulting increase in cost combined with thé i
effect of-inflation has made vegistration: prohibitively expensive for the ... :
small. company. Furthermere,.expanded teporting requirements are now so
onerous and expensgive that many small publicly held companies are locking .
™\ ways to reduce their number of stockholders te a point below which :

.porting will no longer be required,

Reduction of Liguidity. In recent years, many professional investors

have been discouraged from providing seed capital to new companies because

of concerns about liquidating their investments in a reasonable time period-
Three factors have contributed to the reduttion in liquidity; first, the

cost of "going public" has for many companies become prohibitively expensive;
second, the public, as a result of bad experiences, ‘is unwilling te invest
.in speculative securities; and third, SEC regulations’ significally

restrict the large stockholder from disposing of his securities in 2
reasonably short period of time. The SEC's new Rule 144 has been bene-’
ficial to investors by clarifying a sumber of unanswered guestions

regarding the resale of unreglstered securitics when a public -
market exists. The problem is that in the abscnce of an established markct
Rule 144 does not apply, For many;years, the SEC has becn-promising a
Secondary Private Placement Rule, but the rule has not been forthcoming. At ey
the present time, there is mo way a large investor can liquidate-a~sipnificadt
portion of bis holdings in a private transaction without runtiing the risk of
being in vxolatlon of the Securities Act, .

H

Reportxng Proccdurcs and Fublxc Dlsclnsdfes. Tn recent years;the SEC
has pushed {or more prompt and detailed disclosure of matters pertaining to
the business of & so-called "Reporting Company", The result has been a

aggering incrcase in legal and avditing costs as well as in the von-

wductive work load. Small compariiés liave been particularly hard Hitc

these requirements which take a disproportionately large percentape of
overhead effort and executive time.
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hrarion oi ﬂew huqincsq ancrpriucag Thc Enllowln

Lo G0 .0 S T s A,reduccd,&apitﬂlbr ins. Lax. 29
stment in smwall technical enterpr sheuld Lu an
effective incentive to make venture capital avaf{lable for
“Srart-ups”, Such an ineentive should be availabic to both
corporate and individual investors.

2. "Founders'" Stock., A new mechanism is needed to facilitate the
acquisition of "Founders'' stock by officers, directors, and
key vmpluyevs ducing the formative yeara of the company. GCare
should be taken Lo prevent adverse tax conscquences which uegate
the value of the stock in attracting key talent to the enterprise -
team.

3. Recognize the Role of Corporate Tnvestors. The institutionalization
of the venture capital community and the increasing use of the
industrial corporate. venture mechanism suggest that it would be
desirable to allow corporate and. partnership participation underx
both Sub-Chapter S and Section 1244 of the Internul Revenue:Cede.:.

4. Tax Incentive for Direct Investment in.Small Technical Enterprises.
An jnmediate deduction against income for individual, imstitutional
and corporate investors for their direct investment in small
technical enterprises would be an effective incentive for start-up
financing. The investors would :zssume a zero tax base, and capital
gains tax liability would be incurred only upon salte of the investment.

W

Review SEC Rules, SEC rules, not withstanding Rule 144, continue to
restrict the small company investor's liquidity, New combinations
of helding periods and rates of distribution (for both prxvate and
public companies?) should be considered

&, Review Reporting Procedures. Reporting requirements under the rapidly
growing stavre and federal regulations rules should be reviewed with the
intent of simplifying the requivemcats for small ccmpanlcs.

zth
7. _Review Tax and SEG Regpulations. General cost increases ;;gglnfldtxon
have made dollar limits in certain rules too small. Tor stock,
the maximum asset value should be increased Lo $1,000,000; the loss
altowance should be imcrcased to 550,000 on-an -individuial basis,
and $100,000 on a joint return basis. Similarly, the capitalization
limit for a Reg. A reiislration should be inecreased to’ $1,000,000.

The small business tax rate should be applied to the first
$100,000 of income rather than $25,000, 7The tax-loss carvvy-forward
perfod should be extended from five years ro ten years.

Review Ineentives for Managoment, TFor the new small enterprise, the
value of stoclk optiens as a managewent incentive can be restored by
reducing the holding period for shares issued under a qualified,

-]
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LETTERS OF TRANSMITTAL

Qcroiss 92,1976
Po'thed

Pransmifted heratwithiisa comipendi 3 z
and Eﬁ'lclency'm Pederal Research an evelopment *? prepared for -
the Subéonimittes o Pnunt]es and Dconomy in Government and the.
Library of Congress by Williatn 'D.. Carey; Louis Fisher,. Ed\vml
Mansfisld, Albert H. Ruberistein and Lester C. Thurow, .

This compendlum results from Senator William Proxmire’s con-
cern about the a]locu,tlon of Federal funds. for fesearch and develop-
ment and the wiy those furds are spent. In, ﬂew of the large annual
outleys’ in, this aren,. the Stibcomimittee saw a need, to, obtam inde- .
pendent ¥eviews by outside gxpeits.of the procedures followed by the.
executive and legislative branches, and assessments of the guality of -
information’ avmlafhle, in the, determma.tmn ‘of research and develop-,
ment priorities, policies, programs and PI‘GJGCt support levels. o

A's. the ‘stiidies, concern ways to-imprave research and development:.
alloeation declslons .and enhance ‘the. benefiéial effects’of research and
development on the economy, I believe the Members of the Joint Eco-
romic Committee-will find em most useful.. .

-: Tha responsibility for planning; coordmatmu and edltlng the' stuches e

veas carried.out by Richard F. Kaufman, Gene.ra,l Counsel of the Com-,
mittee, Susan, Doscher: Tnderwood of the: Library.of Congress, and:
Lairy Yuspeh of the Comimittes staff; The assistance of Walter Hshn, .
of the Library of Congress and Ellen Croshy of the, Comm1ttee staff is,
gratefully acknowledged. i

The views expressed in the study are those of the uuthors and do not
necessarily represent the views of the Members of the Joint Economic
Committee... - -. .. ... .

Hoperr H. HuMPHREY,
Chairman, Jvind Economie Commitiee,

Qcroerr 18, 19786.
Hon. Huezer H. Hunrarey,
Chairman, J oint Economic Uommzttee,
U.8. Congress, Washington, D.C.

Drar Mr. Cramaan: Tr imsmltted herewith is a oompemhum en-
titled “Prlontms and Efficiency in Federal Research and Develop-
ment.”” The compendinm consists of five studies anthored by William
D. Carev, Lounis Fisher, Edwin Mansfield, Albert 1. Rubenstein, and
Lester C. Thurow.

The Subecommittes on Prierities and Eeonomy in (Government has
long been concerned with the way Federal funds for research and .

[keed)



611

CCONTENTS

: R . Fage
'Letters of t!‘nn.smlttaL oL il liE oo el R ¢

'PR[ORITIES AND EFFIOIENCY IN FEDERAL RDSEARCH AND
DEVELOPMENT

.The re]a.tmnsh.\p between defense-related and mvﬂmn-orlented l‘eseurch- :

and development sriorities—Lester C, Thurow. s L
Senate procedures or a.uthorlzmg mﬂ:ta.ry resea:'ch and: development—
Tiduis Fisher | 5o i, it et e oo . 20
~Bome Observatlons on the eﬂectweness of Federal c1v1hﬂ.n-0r=ented resen.rch T
: -and develtopment programs (FC/R. & D.)—~Albert H, Rubenstein___.___ 46
. The Relationship between Federal, State and: local gcvernment support"'
~ for research and developmentr—W Alliam Ty Carey. . oo oo .o - .68

* Foderal support of R. & D. activities in the private sectur‘]:dwm Mans-_
- field: )




613
86

sector, we' regard all privately :jo'\’_'w‘ﬁed"ﬁrfns" and nonprofit oxganizs-
tions as belonging to the private sector. However, we recognize'that

> gorné stiel’ fTme dnd orgAnatioNe do s Teavy voliihis 6 Husiesg Wih - e

«the. governiment.and.are.so.closely.linked -with.government-agencies.

that the distinction between the private sector and the public sector’
canbesomewhatblurred, - 7 et et

. 2. Froerar, Coxnrracrs anp Grants ror REsparcH anp DevELOPMENT

" To begin with, we must look briefly at the present extent and pat-
tern of Federal support of R. & D. activities in the private sector. An
important part of Igu's support is encompassed by Federal contracts
and grantg for research and development.-As shown in table 1; total -
expenditures.in the United States for R. & D. were about $32 billion -
in 1974, of which about $17 billion were financed by the Federal Gov-. -
ernment. Thus, about 53 percent of our Nation’s R: & D expend:’
tures Were financed by the Federal Government in 1974, and much of
this-federally financed R. & D. was carried out by the private sector. As
shown in'table-1, government liboratories carried out only about 30 .
percent of federally financed R: & 1. About 50 percent of federally
financed R: & D: was tarried out by industry.” 70 0 T
Federal R. & D. expenditures are concentrated héavily in i relatively
few areas: Tn'1972, as-shown in t4ble 2; almost $9 billion was spent on
defense R. & D., and almost $3 billioii was spent on space R. & D.
Heelth R. & D. accounted for about$1.4 billion, and energy R. & D. .
aceounted for about $0.4 billion. Other areas where significant amounts
of federally financed R. & D. took place were environmental protec--
tion, transportation, agriculture,- and -education. A. considerable
arount was spent by the Fedéral Government on the general advance- -
ment of science and technology. Despite the fact that defense and space

. B..&% D. were a smaller percentage of total federally financed R. & D.:. .

than they were a decade before, they still constituted about 70 per="
cent of the fotal. - o o R
. The extent to which various Federal agencies perform R: & D: out-
side government laboratories differs considerably.’ As shown in table
3, the Department of Defense performs about, one-fourth.of its R. & D. .
In government laboratories; most of the remainder is performed by
industrial firms, Similarly, NASA performs about one-quarter of its
R. & D, in government laborateries; the rest is performed largely. by
industrial firms. On the other hand, the AE {now ERDJE)_QEI‘--
fornied the bulk of its R. & D. in federally funded research and-de- .
velopment centers (like Ouak Ridge, Sandia, Brookhaven, and Los
Alamos), some of which are administered by firms, some by universi~ -
ties. And other agencits, like the Department: of Agriculture and
ths. Department of Commerce, perform most of their . & I in' their. -
own laboratories, - T T
There are also very'substantial differences among industries in-the:
extent to which the R. & D. that they perform is financed by the Fed-
eral Government, As shown in table 4, in 1972 the Federal Govern~
ment financed about 80 percent of the R. & D, in the ajreraft industry, -
#hout 50 percent of the R, & D. in the eleéctrical équipment industry,
and about 20 percent of the R. & D. in the instruments industries.
These. are the industries where the largest shire of the R. & I per- -
formance is federally financed. On the other hand, in the chemical,
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TABLE 4. FUNDS FOR RESEARCH AHD DEVEEOPMENT PERFORMANGE, BY INDUSTRY AND SOURCE, 1973

[n mi.IIEuns uf:&pllars]' )

Iﬁdusi C Féﬁzral!y

Endumbey oo

i, lANGed f,;m_..v%ﬁna[ncudw,

{ PR

Food and kindred products__.. : : : I 268 2 270-
Textiles and appare) i 53 1 64
Lumber and furniture.__.. (91; oy 55
Papar and allied products. 1! 1. 198;
Industriaf chemicals. 940 N | I 1 &
Drugs and med - [G) ; 383
Jther ch 1 : e (B ! 330
Petroleum refining and extraetion. ... . . fenmamm——— .49 R 4 0 v .. 504
ubber products_ . ___._ g . . ) 251 33" . 285
tang, clay, and glass products. . S 193 3 176"
Primary motals. ......... ooahd 1 7
bricated metal product: .. 255, 12 -
Mashinery..._.. © 1,806 334 7,142
- " 4 . n
E and 2,678 2,852 5, 330
lator vehicle: .. 2,03 402 PL2,437
Adrcratt and missiles. .. oooceeeioenn. 1, ugo 3, g% . - B;05L

Professional and scientificinstruments.

1Notsepuraie:lyava]iablebu_li.ni:i!zde:qiﬁipiaL - M

Suu'rcn:Scinn_pn Respurcas Studjes Highlights, Natidnal Science _F,_uunda':i::ﬁ, Dec. 4,.1-‘.37‘4.

Turning: from industry to the;unj\'rer'sities, itds also clear from fable :

1 thet our:Nation’s colleges and nniversities are heavily dependent:.

upon the Federal Government for R, & D, fiints. About three-fonrths:
of the R. & 1. carried out by the colleges and universities is financed
by the Federal Government, The leading source of these funds is the .
Department of Health, Educatios, and Welfare. Tabls 5 shows the .
40 universities that received the most Federal sbligations for R. & D..
in 1978, ahd the amount each. received. As would: be expected,. the. -
leading research-oriented universities, such ag MIT, Harvard, Berke-
ley,;Michigan, and Stanford;tend to rank among the highest, In 19738,
the 100 universities and colleges at the top of this list received about
83 percent of the total Federal obligations to colleges and universities.
Since the'mid-1960’s, there has beensomie’ Pressure to allocaté sucly
funds more evenly, -~ e UG ST b T s

: : - 'TIves ForR ErFICIENGY ‘ |
Given that Federal R. & D. contracts and: grants to. the.private sec
tor amount fo-over $12 billion per year, it:obviously is important that .-
we consider the reasons why support.of this kind is in the public inter- - ©.
est. The rationale.for such support vﬁ%eslgfrom one ares, of support to;.
another, Many of the areas characterized by relatively large amounts:
of federally financed R. & D.;are.intended to provide new or.improved. -
technology for public sector. functlons. Nattonal secarity and space - :
exploration, fof example, are public goods —goods where it is ineffi-.
cient (and often impossible). to deny their benefits to a citizen whe is
unwilling to pay the price. For such goods, the Government is the sl
or principal purchaser of. the equipment used to produee them: ‘and:
sinee it had the primary responsibility:for their procduetion, it must
also take primary. responsibiiity for the promotion of technological .
change in relevant areas. iven though much of the R.'& D. of this type -
is performed: by-the. private seetor, it is important to note that the.
primary objective of this R. & D, is not to promote technologicalf

3. Feperan R. & . ConTrioTs AND Grants r RartoNALE anp Tvcex=
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becatse the résults of such research are mipredictable and usually of .
little direct value to the firm supporf:ihflgI the research, although poten- ~
‘the charagteristics of a public good.®

S Incentives foreficiency .o v oo n

We shall retirs to the question of the rgtionale for Federal support ..
of R: & D. in the privats sector; but for now, we turn our attention to.
the incentives for efficiency and cost reduction in federally financed,
R. & D. In a free enterprise economy, there are important incentives
for efficiency, one of the most important being that a firm can Increase
ils profits (or reducs its losses) by reducing its costs. In other words,
since firms under normal market conditions. use,fixed price contracts,
incéreased efficiericy means increased profit. Unfortunately, such incen-
tives, which are sp important in most areas of the economy, cammot be -
transferred at all easily to research and development, because R, & D. ..
is so risky that fixed price contracts are generally not feasible. It-is..
very difficult fo establish.'a contract whereby the contractor agrees to ..
obtain a certain quantum of information or to develop a certain-prod--
uet or process for a fixed price, because it is so difficult for'the con-
tragtor to estimate how much it will cost to achieve.this.result. Thus; .
maiiy government contracts for research and development ave basically -
geared to reimburse the contractor for whatever his costs turn out to be
{within reason) to achieve the desired result. As is well known, these
costs often tend to be.much higher than are initially estimated. Alter-
natively, for some types of R. & D a c¢értain contract amount g "
stipulated, and the contractor is expected to-achieve as much astis can-
with that amount. In either ¢ase, the incentives for reducing costs un- *
doubtedly are less than they would bie if & fixed price contract of the -
ordinary sort were feasible,. - - e Co

However, this.does not mean. that there are mo incentives for -
efficiency, In particular, if the award of new contracts is known to
depend, at least in considerable. part, on past performance, this can

a very important incentive. But-for this incentive to operate, at’ -

least two conditions must be met. First, the contracting government
agency must be in a position to judge the contractor’s performance
reasonably -well. Clearly, this is not as easy as it may seem, since
apparent failure may be due as much to Tuck 2s to lack of skill, and.
since the product of 4 research project may be difficult even forleading -
experts to evaluate. Second, thefe must be a reasonable amount. of
competition ameng potential contractors: If the Government allows
itsel [ to get locked in to partieular contractors, this ineentive cannot
operate at.-all well. Based'on the studies at RAND,” by Pock and
Scherer,* and by others, the problém of c¢reating ddéequate incentives *
for efficiency in government funded R. &D. earried out inthe private .’
sector is very real and very difficult to Solve in agthin_g- other than -.
a very approXimaté way. Certainly, however; the Government should -
male sure that reasonably objeetive and unbiased judgments are made
of contractor.and grantes performance and that competition Is-en-.
- ®fine Arrow [17 and Nelson [431; : S
' 7 Bpr example, see Kleln [22] and Marschak, Giennan, and Summera [32]. -
* See [Z]. mmers :

other words, basieseien- . . .o
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considerations, we know very little about the effects.of various kinds -
of régulation on R. & D, it the privite sector, This is unfortunate
since about 10 percent of the Nation’s gross national product arises

wfrom-th —;-eglﬂa.tedwipdusbrieg,"and-,since-fgegulatiom*has‘e ectsthrough— R

MO Lo, R
. ‘Antztm&s#_::,;., o

Qur Natjor's antitrust Policies seem to have important effects om -
resenrch. and "innovation in the piivate sector. Althiough the evidence:
is limited, it appears that telatively strong compstition tends.to pro-.:
moté research and development, so long as firms are above some thresh-...
old size. Since it appears that new, entrants are often significant.
gources of ‘innovation, it seems importaud o eliminute unnecessary -
barriers to entry. However, the effects of antitriist policy are cortainly
not-unmixed. For ong thing, antitiust policies may cut, the incentive of-
the dominant’ firm (or firms) in an ndustry to generate relatively..:
rapid’téchnical advanes: A ; _
with the patent system nidy in some cases reduce the incentives for:,
Rand D in some industriess® © . . - ool

-;'ﬁTﬂO]{'Mbg?{.rfﬂﬂerf e o

. The Governr ; ;
ferthe results of govermient R. & . to the private sector. To the ex- -
tent. that these activities ave. effective, thoy are likely to encourage
private R. & .- Perhaps the best kmown of these activaties is NASA’s .
technology: mtilization program, This program has included a num-
ber of research-institutes and universites. %dr'ex_'amplé, the Midwest ..
Regearch Institute and the Aetospace Research Applications Center
at Indisne: University have received information concerning tech-
nological -developments in'the space program, and dissemingted them

50, the fact that antitTust policy is at odds .~

currently ihvests ini a nitiber of Gotivities to trans: .

to private industry. The success and "effectiveness of this dissemina-_ )

tion prograim, and others'of 3 similar type, are difficult to megsure. ..~
The Federal Government’s poliéi% to'Bu]ppo'rt educition (in science -
and technology, and other fields as well). alsor encourage R:& D.inthe
private sector. Clearly, the extent of private R. & D. 1s deteérmined in
part by the .('E.m.ntity and-quality of scientific-and engineering talent
available in the society, Further, better educated managers and work-
ers seem to be better able to ufilize research results, and more inclined
to invest in R. & D. The links bet ween: education, science, and technol-
ogy are. important, and the Federsl' (GGoverniment’s attempts fo .
strengthen education eertainly have helped to support R. & D. in the
private sector - . 0 oot Do BRI
1 See Capron 15 .]Mﬁgee 1371, and Noll [4g].

11 See Scherer [56], Markham [31], and Noll [¢68]. .
4 See Mansfleld [0 and references clted there, - -
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“While the preceding arguments have a considerable amount of
force, they by no meais prove that there is presently an ander invest-
. ment in civilian te of one thing, these arguments generally
ire Bassd ot the ition, that Miarkets ard parfedtly dompetitive,

wheregs:in-fact many-important-markets:are oligopelistic.-In-oligopo=s-
listic markets; many économists believe that firms often stress product
improvement as a form of rivalry, rather than direet price competi-..
tion.  Becanss of tacit agreement among the firmis, this thay be the
prineipal form of rivalry, with the result that mors may be spent on |
Tesearch and development than is socially optimal. One industry in
which this is sometimes elaimed to be true is the ethical drug indmstry.
'This is not, however, 4, proposition that is easy to prove or disprove.
... Despite the arguments Tisted above, another reason why there may :
be n6 under investmient in various forms of civilian technology is that -
.the government is already intervéning in a large number of ways to-
support civilian technology. For example, as we saw in section 4, there |
are already some general fax incentives that encourage R. & D. Beyond
- this, in particular industries Jike aircraft, there are o host of govern-
ment influences promoting R, & 1. and technological change. For ex- -
ample, the Government has.paid for R. & D. related to aiveraft. It - -
has increased the demand for new airplanes by providing subsidies to
the aitlixes and by regulating the airlines;in such & way, as to discour- .
age price competition. Of eourse, the aircraft-industry is hardly typi-
cal in this regard, biit, as we have seen, there is considerable govern--
ment support for R. & D. of various kinds in the private sector, and it.
is not obvious, on @ priori grounds, that the Government has not al-:
réidy offsét whetéver latent under investment.in R. & D, that was.
present in.particular parts of the economy.te = v . .
Going a step further, some economists have argued that, even in the.:
_absence of oligopoly or government intervention, & private enterprise
econcmy might not under invest in R. & D). For example, it has been
pointed out that the inventor amight be in a position to predict and
‘thus speculate on price changes resulting from the release of his new
techno%ogy. In principle at least, this might offset the fact that he
could not appropriate all of the benefits directly. But it is important
to recognize how difftcult it is to foretell what price changes will be,
particalarly since there are many factors other than the technology
to be considered.* R - S BE
In sum, there are several important. factors, related fo the inappro-
© priability, uncertainty, and indivisipility of R. &.D. that seem likely
“to push toward an under investment in R, & D, by the private sector.
But these factors may be offtet, partially or fully, by oligopolistic
.emphasis on nonprice competition, by existing government Interven-
-tion, or by other considerations. Thus, on a priord grounds, it iy hmn-
~possible to say with any reasonable degree of certainty whether there
“is an under investment in R. & D, in particular parts of the private
ssector. o : . - e N
. See Eads [8].
@ See Hivchleifer [39]. ...
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One of the ﬁrst_studiés to use, this a.pp.roacﬁ was _Gfiliches’s Btuéy )
of hybrid corn.** Based on data concerning the increase in yields re-
. %he value of corn-output.each year, and the..

-sulting from hybrid-co

yuld estimate th

R;mding to ABCE giire 1 each yéar. Then using d
t

tuined out to be 37 percent. Clearly, a 87 percent rate of return is

high.. However, in evaluating this resalt, it is’ important.-to bear in

mind, that this is the rate of return from an invegtment which was

prising that it is high.

kmown. in advance to have been. very successfil, Thus, it is not sur-

Another stidy, based on much the same principles, wa3 carried out

by Peterson * to estimate the rate of return from poultry research.

This study, unlike the previous one, looked at the rate of return from.

all research in this particular area, suecessfnl or not. In other words,
it included the failures with the sucesses. The resulting rate of return
wasg 18 percent, which again‘is a rather high figure, Howéver, 4s wonld
be expected, this figure is lower than that for hybrid corn. A further
study, by Schmitz and Seckler; used basically the same kind of tech-

_niques to estimate the:social rote of return from .the investment-in.:

R."& D. pertaining:to the tomato harvester. The result depends.on ;'
how long workers. displaced: by the tomato harvester remained un-:
employed; but the authors:report that, even if-the tomato. workers::
reeeived compensation of $2 to $4 million per year for lost jobs; thenet
social rate of return from the harvester would still have far exceeded:

160 percent.?t ... -

It is important to recognize that all of the rates of return cited: so-
far are average rates of return. That is, they are the average rate of
return from all of the amounts spent on the relevant R, & D. Formany.-
purposes,.a mors interesting measure is the marginal rate-of return,.
which is the rate of return from an additional dollar -spefit, This is-

the mieasure that-is most relevant in determining whether there isan
under investiment-in civilian technology, If the marginal rate of return

from investment in’ civilian technology. is higher.than the marginal-:

rate of veturn. from wsing the extra resources in ‘other ways, mare

resourees shonld be devoted:£o civilian technology. Thus, a very-high -
marginal rate of return from:investments in civilian technology is a:

signal of an under investment in civiian R.&D. .-

Using econometric techniques, a:number of studics have estlmmetl ;
the marginal rate-of return from agricultural R: & . One study, by :-
Griliches,” investigated the relationship in .various years between -

output per farm in a state and the amount of land, labor, fertilizer,
and machinery. per farm, as-well as average edueation and éxpendi-

tures on résearch and.extension in & State. The vesults indicate that,
holding other. inputs-constant, output was related in a statistically -
‘significant way to the amount spent on research and extension. Asswmn- -
]:ng.a 6-year lag between research.input and its returns; these results:™

indicate & marginal rate of return from agricultural R. & D. of 53
1 gee Griliches P;]. 7 o S .
2 Sae Peterson [53]

from study to study. the results are not always entirely comparable. - °
= gea Griliches ﬁb’]." s L e

m Eee Seliiliz and Seckler [571. Blace thie concept of rale of retur varles gomewhat

o amount spent each year ol hybrid corh tesearch, he could estimate, :
the rate of return from the investment in hybrid corn research, which -
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compited the average rate of return from this firm’s total investment .

in’ innovative activities duriiig 1960-72,  the result being 19 percet
mdmn Privite Tite of retirt

in.the praviong paragraph. ALsp,_ ,c'omputed Jdéwer. hourids for.the,

social 'Tate of Tetiirti from the firm’s investment, and found that they
were about double its private Tats of return, whlch a]so agrees | thh
the resultsin the previous paragraph, -

The foregoing results pertain to the a,verage rate’of ‘réturn. In”
earlier mve.stlgatmns based on econometric estimation of productiofi
functions, Mansfield #* and Minasian ** estimated the marginal rate of
return ‘from R. & D. in the chemical and petrolewm industries, Mans-
field’s results indicated. that-the marginal rate of return was about 40
percent or moré in the petrolenm industry, and about 30 percent in the,:
chemical industry #f technical change wis capital embodied {but much. .
less if it was disembodied), Minastan’s results indicated .about a 50 ;.
percent marginal rate of return én znvestment in, R & D: in the. chem:l-
cal industry.

In a more recent studv Ter]ecky] 20-hag used econometrlc techmque's
to analyze the effects of R.&D. expenditires on productivity change in
33 manufacturing and nonmarmfacturing industries doring 1948-66.
In manufacturmg, the results:seem to. indicate about a. 30. percent: rate:
of return from an industry’s R..& D. based only.on the effeets of an. .
industry’s, R.. & D. on.its own-productivity. In addition; his findings
show o very substantial effect of an industry’s B. & D. on productivity .
growth in other industries, resulting in a social rate-of return srea.ﬂy B
exceeding that of 30 percent No evidence was found, however,
strating & ghat government .contract R. & 1. has any eifect on.the pro-
duetivity increase of the industries perfonmng it.: o

Griliches * has. carried out an.econoretric. study, based on Qata for
almost 900 firms, to estimate the rate of return from R: & D.in mamn-
“facturing. His results pertain only to the private, not the social; Tate .
of rt,turn -He finds that the private:rate of return:is about 17 percent :
It is much hlgher than this.in- chemicgls and’ petroleum, and much. -
Tower than this in aircraft and electrical equipment. He finds that.the -
returns from R, & D. scem to be lower i in mdustrles where much R & D i
is federally financed. '

Based on computatmns for the. economy as a Who]e, Demson con- -

2Imon- o

cluded that the rate of return from R. & D). was about the samé as the. -

rate of returh from investment in capital goods. His estimste of the

returns from B, & D. was lower than the estimates of other investiga-' -

tors, perhaps due to his assumptions regarding lags.” In his premden- S

tiul address to the American Economic Association, Fellner 2t estimated

fha average social rate of refern from teehnologlca.l-progmss netivities,: .

his conclusion being that it is “substantially in-excess™ of 13 or 18 per-. . '

cent, dependmg on the cost base, and that this is much higher than
the margmal rate of return from physma.l investment. at. a more or less
‘given level of knowledge, -

To sum up, practically all of the sf:udles carried out to date md_lcate
that the. average soeial rate of retum from mdustnal R. & D tpnds to

7 Qoo Mpmefteld [247.. s

2 Qee Minasian 351 ¢

2 Hee Terlecky] 59T,

s0'2ee GrilickEes [16],.

- B 8ee Danison [7].
32 See Fellner [11].

A
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disciplinary . areas. among several laboratories. normally- devoted to
basic research, There have been. “concerted: actions,” which establish
committess to.support research in fields like molecular biclogy and -
applied mechariies. Thera-has be i aid to pracdevelopiient™ pro-
.&ram,.designed to.help.cooperative.research-organizations.to.develop--
ment work on new technologies: There has been an “aid to develgp-
ment” program, providing loans”(which may be forgiven) to cover
development costs ineurred by private firms. S e D
-Additionally, there are a variety of tax incentives. ATl of the oper: .
- ating expensés in research and development are fully deductible costs”
of:doing business, Investments inbuildings-for R. & D. can be writ:™
ten off by 50 percent in the 1st year, the rest being depreciated over
the structure’s normal life. Firms that.combine their R. & D. resources:
into 2 new-organization can benefit from a.tax deduction on.:their
investment ih the new organization. And to promote industrial fund- .
ing'of research.institntions, thére is a°50 Percent depreciation rate for’
: shares taken in\public or private R. & D. institutions, deductions of
payments to R. & D.. institutions from profits taxes (up-to 3 percent
of the firm’s turnover), and exemption of taxes on legacies to approved: -~ .

B

R. & D institutions.® T R A S .

In industries like electrohics, French policy seems to have been to
maintain at least one domestic supplier of each politically significant -
techiniology. In the eyes of many observers, this policy hashad impor--
tant drawbacks. According to Zysman:

The dilemmsa hag been that’the protection’and Support required fo produce
specific.products of joterest to the state may, in fact, have weakened:the firms
that mugt be the long-term Instruments of state peliey. . ... Before the reality. '’
of technological independence, stropg and innovative firms, ean be realized, the -
syirbol of particular goods a})rcwlucecl‘ by subsidized but Feeble natiéhal companies -
may have to be abandoned ™" .0 " - . % oo o
Dt e cauyrdapen

‘There has beon . well-known Japanese emphasis.on theimportation-=: - -~ - - -
of technology. The Japanese Government has played a_very impor- .
tant role in determining which technologies should-be purchased from:
abroad, and which. firms should receive them. Besides relying heavily. -
on foreign technology, Japan has spent significant amounts.on R. & D. .
Asshown in fable 7, Japan’s R, & D. expenditures, as a percent of gross -
national product, have been lower then in. the United States, United :
Kingdom, West Germany, or France. But if one Jooks only at:non-
military R.:& D,, the gap between Japan’s R. & D. expenditures, ag
& percent of gross national product, and that of the other countrics
is narrowed considerably. This, of course, is due to the fact that Japan -
spends very littls on defense. - B TR S A T

# Sea Hollombn and Assoefates [20],

8 Zysman [63]. R e
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‘precmtmn for the building of R- & D. facilities and for startup ex~
penses: of Fesearch, associations, and 4 partial tax exemption of re-
ceipts from.foreign sale-of tochnologv ;

Mgpst ‘observers seem to b

10

Bipport of eivilian technology. But.it is difliclt, Particul arl)% ior out-
"s:ders, to charactérize-in a precise of detailed way the natute of some
of these programs, since the Ministry of International Trade and
Industry (MITI) has Telied on informal guidance and intervention,
as well as on formal contiols, to influehce the import of technology and
the direction of civilian technology. However. one rioteworthy featire’
of these programs is'that they tended to view R. & D). as merely a part
of tho entire process of technological innovation, and that technologi-
cal development has been viewed simultancously with such other parts'
of the innovation process 4s inveéstment, markets, and labor.#® These
views coincide with the emphasis in many redent studies of the innova-
tion process.

9. ADVANTAGLS AND Dis/ J\DVA\T AéEs OF VARIOUS MEGHAMSMS
FOR meu. Sveeorr

* As stressed in sectmns 5-7, existing evidence is too w@aL to mdl(‘ata
with any. degree of: certa,mty whether there-is an underinvestment in--
civiian R. & D. of various sorts. All that can be said is that prae
tically all of the studies carried ont'to-date conclude that the average .
and marginal social rate of return from R. & D. have tended to be very
high. Nonetheless, most economists who have studied the guestion *
seemn to feel, on the basis of the existing evidence, that it is likely that
some underinvestment of this sort exists. If 80, it-1s important to con-
sider the various means by whicl: Federal support for civilian R. & D.

g;ht be increased. Tn this section; we discuss the major advantages-

disadvantages associated with each of ; a number of mechamsms for’

Federa.l support of pnvat.e sector R, & Do bope ey e

TFirst, éconsider-tax incentives for prlvatelv ﬁnanced R & D Perha,ps
the most important advantages: of thismechanisin are that it invelves -
less direct-Government control than some of the other- teclm1ques, and
that it would be relatively easy to administer. Tts most important dis-*
advantages are that it would reward firms for doing R: & D. that they -
would have done anyhow, that it would not help firmas that have no
profits, and that it would be likely to encourage the same kind of R. &
D. that is alreadly being done (rather than the more radical and risky -
work where the shortfall if it exists, is likely to bé greatest). Furthér-
more, according to. estimates made bv former Seeretaiy Petersonof the
Department of Commerce, s 25 percent tax eredit for R. & D. would ™"
mean thet the Treasury would lose about $2-8 billion anrually.® Also,
any program of this sort mightrun into difficultiés in definirg B: & D,
since firms would have an incentive to nse'as wide a deﬁmtmn as pos—
sible. More will be said abont tax credits in seétion’ 11: :

Second, consider Federal contracts and grants in support of civilian
technolocry This, of course, is the routé taken by the Dspartment of
Defense and the National Aeronautics dnd’ Space Administration in

®1 Sap Peck [51] Oshlmn [481, and Giipin [18],
# Hee the papera In [41], Nelson, Pack, and K:ﬂachek [45] Armw [1] and Capron [4]
® Bee Wel nhaum {821 .
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of u§(:ocuis and sei:v'icés are very substantial. The Federal Government
conld encourage innovetion by using’ performance criteria, which

products;irather-than-product-specifications:. Proponents:of

pecify the désirad end vesult without limititiy the desigit to-existitig i oomimmes
f.performe-... ...

afnice-based Federal procurement srgne'that it will free industry €6 in:
novate {limited only by the requirement that it perform certain speci-
fied functions), encourage cost reduetion for the Government, and en~
eourige the Government to serve as 2 pilot customeér for technical in-
novations in aréns where it répresents a big enough market or a market,
sufficiently free from local restrictions or codes to make it worth in- -
dustry’s while to innovate. The disadvantages ‘of this mechanism are”
that performance eriteria may be expensive to .de"eloléiﬂnd administer,
and that the procurement process raay be hadé less efficient by adding
innovation to the list of sociceconomic objectives that already influ-
ence this process.*® Another suggestion ig that the Government could .

make greater use of lifé eycle costs in purchasing decisions: i
7 Tavie 8 Governmint solés Gi'a percont of total sutes, 196y

Porcent sotd |

e : R . to Pederal
Product line. - .:. ° - _ Government -
Food and kindred:-products__.. fmee, 188
Tobacco manufactures. . 3. 53
Textile mill products 1,13
Lumber and wood products. it - 0. 96"
Furniture and fixtures. - 1.99
Paper and allled products__-. . 0,82,
Chemicals and allied produets___ L1537
Petroleum and c¢oal products._-__ .. 1.45°
Rubber and miscellaneous plasties produsts 2.57
Leather and leather goods 4. 19
Stone, ¢lay, and glass products_: -, 083
Primary metal industries. 1.08
Fabricated metal products 3 20
Machinery .except electrical 3.39
Electrical machinery and supplies 14. 05
Trangportation eguipment : 28 01:.
Instruments 11. 05 :
1.87,

Miseellanieous manufacturing--_
Wholesale trade___~__: = : i : : i -~ L&
Hoirce’s Study Group 13A on Cometercinl Brodricta, Final Report to the Commission on
Geternment Procturement, Washington,; Febraary 1072, p. 2.7 - R 2l e
“Sixth, the Federdl: Governmenit could use it regulatory policies t
iy to encourage R. & D, in the privateé sector. According to some oh-
servers, some (but by né medns all) of the Federal regulatory agencies'
have, through' their policies and’ procedures, tended to restrain or dis-
tort technological innovation in the industries they regulate.s Because
50 little ‘is known-about the effécts-of regulation on’ technological’
change, it is hard to specify exactly what chariges might be effective-
(and cost-effective). Among the suggested alternatives are that tech- .
nology advisers belocated in the regulatory agencies, 2nd that s tech-’
nology-impact statement be appended to all ajor regulatory decisions.
Based on existing lenowledge, it is hard to say whether such actions
would be worthwhilets - = . & - © ‘ o : :

<2 See Davenny [6] and Weldenbsum [62]; ¢ - - : T ¢

“ For exemple, former President: Nixon, In his 1972 message on selenee and technology,:
clted excessive regulation as a barrier to Innovation in the E‘u?%ed Btates, -

4 See Mogee: [37] and Eads [3]. i . . : :
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mof,
s as. ¢ al Iaboratc silable’ for 'pei‘fd%'mance.
validation in cases where an entrepreneur obiains a conditional coni-
mitment o -buy from s public jurisdiction, it lias made university
réséarch capabilities available to several industridl sectors not cure’
rently doing much R, & D). it has established imterdisciplinary training °
and cornnunity clinics at several universities for the divelopment of |
entrepreneurial talént ahd the planning of innovations, it has experi-
mented with the use 0f a structured national systém to deliver technical
services to small and medium sized cities through thie use of a tech-"
nology agent, and it has established a training program and organized
procedure for obtaining clinical validation of new medical equipment.
Like'the other programs discussed in.this section, too little time has
elapsed ‘to be able to say. much concerning the nature of the results,
However, one thing that this program has demonstrated is.the difficulty
of establishing experiments.that are feasible and susceptible to precise :
evaluation. To formulate an experiment: that can: shed unambiguous -
light-on any of therelevant questions-is not as-easy as it may: seem.
To'do this, and at the same time remain within'the bounds of political
and economic: feasibility, is harder still.- Nonstheless, it is:to be:
hoped. that, when' they hecome available, the ‘results will-clarify a:
number of the issues considered inthisTeport, ~.- v . ... .

The National Bureau of Standards’ Experimental: Tecknology .. -
e e s W Ingendives: Program. w0 0w
-This éxpérimental program was started in 1972, but for various

reasons it was not until September 1973 that a full-time director was
present, atid operating funds were not available until February 1974,
This program has focused its attention largely on federal procurement -
and regulation. In the arén of federal procurement, it is working with

the Federal Supply Service to introduce life cycle costing and value

incentive clatses In-the prociiremerit of power mowers, air conditioners,
hot svater heaters, and o variety of other produets. Also, it is:working,

with the Public Building Servieé in the development of o life cyele.
costing methodology, for: use in planning and acquiring federal space,
and ‘with the Vetérans Administration and the state and: local govern-.
ments i, experiments involving performance specifications and other :
procureinént chanées.jIn the area of federal regulation, it-is working:.
with the Nuclear Regulatory Commission to see whether the formula-

tion of standards can be expedited, with the Environmental Protection ..
Agency to see whether 1t 1s possible to reduce the high costs of comply=:
ing with régulations concerning the development of pesticides, with

the Federal Power Commission and the Oceupational Safety and

Health ‘Administration to experiment with the use of computers and .
modern infermation hendling technology, and. with the Federal Rail -
Clommission and Food and Drug Administration on other problems. .

Finally, it is aléo engaged: in some studies of civilian R. & D, and of..

ways to encourage innovation by small business,

Accordifig to the program officials, the results fo date are Kc’arncour-.
aging. For, example, they. estimate that the .use of life cycle cost
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increases in. R, & D. spending would be: lass objectionable on thege -

Of Federal slippott; it §6
tive technigue would be desitable. . B T
Howesver, to utilize more selective techniques, some way. must be,
found to determine where the sécial payoff from additional federal ~
support is greatest (or at least relatively high). The way that most
economists would approach this problent 15 fo use some form of benefit-
cost analysis to evaluate the pay-off from additional Federal support
of various kinds of R, & D, Unfortunately, although such methods ara
of some use, they are not able to provide very dependable guidance as
to how additional Federal support for civilian technology. should. be. -
allocated, due in Jarge part to the fact that the benefits and costs from .
various kinds of R. & . are very hard to forecast. As the Department
of :Defense knows. so-well, it i8 diffignlt indeed. to forecast R. & D.-
costs. And even ‘major corporations have difficulty in:using various -
forms of benefit-cost analysis for R. & D. project selection, even though .
they have n much easier benefit concept to estimate than most Govern-
ment agenciesdo. - . . U S PO B
Thus, the choice between. the general and:more selective. forms: of -
support is not as simple ds.it Tay. seem. gt first..And when one ¥éeog- -
nizes that the estimates constructed.to guide the selective forms of
supporb may be bigsed for parochial, selfish; or political ‘reagons; the
choige. becomes eyen more diffioult. As BEads?® has pointed out, the
organizations and individuals that benefit.from, or have a positive.. -
interest in; a certain R, & I program may inflate the benefits estimate
by. claiming various -F‘sgco;ldglfy.’- or ‘“external” benefits that in fact,
are spurious or at least axag%erated. Given that it is so'hard to estimate
with, reasonable: accuracy. the-true social benefits of various R. & D.

“geniarally apresd that & imore’selses

programs, the result could, be a. distortion of social priorities, if the -

wouldbe difficult to prove them wrong. .. . 7 B TR :
“Another. consideration also bears on this chisice. "As noted. ift section =
7, some studjes have concluded that an-industry’s R. & D. expendi-
tures haye a significant effect on its rate of prodactivity incresse, but;,
that: the amount, of federally, fnanced R. & 1), pérformed by ati indus-.
try seems to have little or no such effect. In part, this may be due o,
tho possibility that output measures in industries like direraft are not
reliable me#sures of social value, But it may also be-dus to o differ-
ence in the effectiveniess of federally financed and privately finaziced
R..& D. At present, there is no.way fo tell how miuch, of the observed =
difference is due to the latter: éffect’ bul if it turhs out 6 be substan-
- tial, this would sesin to favor taX credits rather than inéreased Fed-.

To spri up, althotugh selgctive forms.of support have obyious ad- .
vantages. {where they areat all appropriate); it would seéii that they -
might well be supplemented with more general forms of suppost. Tax .
.. credits for.ineTeases in R, & D). spendinig ave less objectionable than g
tax credit, for R. & D. spending. Although there are problems in'de-

estimates are taken seriously. And if they -ate not talen seriously, it

0 Bee Bads [8], 7 - v .- 0 e Lo Tl oo onoo. 0 s e
42 For an argunent favorlng the nee of tax ¢redits for increments In R. & D. expenditures,
gee Boretsky [3]. -0 0 T LT TR TR T T T T an

RN
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steatl; the availible evidence seems toindicate that, when gove;mmenta :

ory siiccessiul ot

“Fonrth; 1 eny seledtive’ GVeTHTTeIt p‘rogla.m‘to’ )%
for civilian technology, it is vitally impertant that 4 proper eoupling
oceur between technology and the market, Récent studies of industrial *
innovitions point repéitedly to the key importance of this eotipling.
In choosinig areas and projects for support, the government shountd be-".;
sensitive to market demand. To the extent that it is ‘feasible, potential -
users of new technology-should play a role in project selection. Infor- -
mation transfer and communication between the génerators of new
technology and the potential users of new technology are essential'if
new technology is to be snccessfully applied. As evidence of their im-
portance, studies show thet a sound coupling-of technology and mar- -
ketitig is one of the chardeteristics that is most significant’ in distin- -
guishing firms that are relatively successful mnovators from tho%e that ;
are relatively unsuccessful inovators.s = >
Fifth, in Tormulatifie iy such program; it is lmportant to' recog-. -
nizé the advintages of ‘pluralism and decentraiized decmonmakmtr o
1f the experiencé "of the last 25 years in defense R, & Dland elsewhere_ ‘
" has thught us- a,nythmo- it Hias tanight us how difficult Tt i€ 6 plil téehs™ ™
nologieal development Teclinologieal change, particularty of & major
or radical sort, is marked by great uncertainty. It is difficult to predict =
which of a number of alternative projects will turn.out best. Very im- -
portant concepts and ideas come from unegpected sources. It woild be
& mistake for a program’of this sort to rely tooheavily oh centralized

become involved:in.what is essentmlly commerclal deveiopm Dby BheF e
50 :

planning. Mereover, it would ke a mistake if the governrment attempted

to carry. out work that pnvate mdustry can’ do bei.t.er OT more: eﬂicl" .
ently, -
: 13 TEGHNOLOGICAL Cizaxwer AND ANTITRUST POL‘IGY e

Beeades the cons1derutlons dlscussed iin. prevmus sectmns 1t ds im-
portant to. point out that our general economic pelicies ma.y have a.

notable impact on R. & D. and technological change in the private

sector: Like other economie variables, the rate of technologicsl chanige

is influenced: by the general economic climate or, environment, w hichi:.
in turp js influenced by our general economic policies. Thus, our poli-
cies regarding market structure, competition;: unemployment Anflaz-
tion, forelo‘n tra.de, and a host:of other cconomic matters are jmportant -
in this regard In'this section of this paper, we take up-the effects of one

aspect-of our general economie policy, namely, our-antitust policies: =

There has: ‘been. a. considerable amount written:; ‘by econoiists con-t i

cérning.the. effects of ‘market structure and antitrust policy on the: -
rate. of technological change. -Although we-ave far from having final
or complete answers,-the. § llowmg wenera.hmtmns seem wa.rranted
based on-the available evidence: . - )

First; the role of the. small. ﬁrm i very 1mpornmt at th stsr.ge of
mventmn and.the -initis), relatively inexpensivé stages-of R. & D
Studies by Jewkes;: Sawers, and Stillermsny Hamberg; Mueller and'

83 Hep’ Enﬂs a.nd Netson 19] Pavitt Eﬁsg rexJOrts thnt Bccordlng to a recent atudy by o
Gardoer, the British government &ince econd World: War-has recoverea ]ess than uue
tenth of 1ts outlays on tauaching aid for aireraft and airmft engines: -

4 §ee Freeman [127, Mansfleld, ‘J:\opurt Behnee, -Wagner,. and Hamhnrger {28].
Mansfieid, Rapoport, Romeo, ¥iitani, agner and Husie [29].
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plementarities or. interdependéncies. exist: among - firms : of various;
sizes. There:is often s division-of Jabor; smaller firms focnsing: on

.-ized-needaybigger-firms fhoeusing.on:areas requiring larger. production
marketing, or technological resourees. - . .. .. TR
“To sum up, the available evidence-does not.indicate that: we must

permit very great concentratiom of:American industry: in.order: to:

achieve Tapid technological change and the rapid. adoption-of new:
techniques.” Instead, it seems to suggest that. public.policy should try:
to eliminate unnecessary barriérs te entry and to promote competition:
in American Industry. At the same time, it is. worth:noting that the:
effects of the antitruss laws aré not unmixed, lor example, the ariti--
trust liws may reduce the incentives of the dominant firm {or:firms)
in‘an industry tointiovate: ™ C S S S
:14. Summary anp CoNcrLusions e
" In conclusion, the federal government supports R, & D..in the:

grivate.sector- in:g, variety of ways. Jn 1974, the federal governmeént
nanced about $8 billion of R. & D. carried. out by firms, about $3-

hillion:.of R..& D. carried out by.colleges:and universities, and about

$1:billion of-R. & D.-carried out by other nonprofit organizations. (OFf
course, some reciplents, such as State universities, are not in. the.pri-,
vate seetor. ). Much of the R. & D. performed.by.the private sector for
the federal government is directed toward technologieal change in
public goods like defense.and space sxploration, not toward private-
sector problems: The rationale for federally financed R. & D. directed.
at private sector problems:is.generally.that: the private costs and
benefits from R. & 1. .do not adequately reflect the social costs and.
benefits: Besides its contracts and grants, the federal government also:
supports and ‘encourages private-sector &. & 1. throngh the patent
laws, the tax laws, some aspects of regulation, the.antitrust laws, -
" federal programs.to transfer technology, and its educational policies.
There i8. 110 - way to-put an accurate: dollar figure on the amount of
support:from these activities .- . =% o LT T
». Bue. to 'the. inappropriability, uncertainty;. and indivisibility. of
R. & D., anunder-investment.in R. & D. may occur in the private
sector. But this may be offset, partially. or fully, by oligopolistic
emphasis: on nonprice competition, by existing government interven-
tion; of by other considerations. Based on simp?e models, economists
have attempted to estimate social rates of return from various kinds
of investments in R. & D. and technological innovation, both in agri-
cnlture and industry. The results seem to sugpest that hoth the mar-
ginal arid average social rates of return have been very high;and:many
economists have. interpreted these vesults. as évidence of ‘a possible -
under-investment in K. & D. However, these- estimates. suffer fiom
many-dmportant hmitations, and should be-viewed with cantion. ;-
There are o variety of ways that the government'mipght stimulate
additional R.& D.'in tho private sector=—ax cpedits, R. & I), contracts
and grants, expanded work in government. lahoratories, . loan insur-
ance forinnovation, purchasing policies with.greater emphasis oniper-
formance criteria and life cyele costing, altered regulatory policies;
and ‘prizes. An imporiant problem with o, general tax eredit’is its in:
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vrronment encompassing the government and industrial sectors and probably :
the academic community, have changed to produce adverse effects on inno-
~vation-and-entrepreneurship: Three major factors influencing innovation-
EOVERNINEnt R&D, new “enterprise"g‘ener ation and-theindustrial envirommsnt
are discussed. In conclusion, Dr. Morse presents results of a broad survey on
these subjects including the opinions of the principal executives and the
directors of research of major US corporations, heads of selected small high-
tech.nology compames and venture. capltal orgamzatrons _ o
In the final paper, Dr Olsen draws on-his personal expenence in the early i '_
days of computer development to provrde a perspectwe on'the current con- - '-
dition of the entrepreneunal sp1r1t .His comments hrghhght the major points
raised by Dr Landau 5 detaﬂed case lustory and Dr Morse ’s general observa o
tionson the state of 1nnovat10n and entrepreneurshrp He concludes, by reeom O
mendmg a posmve attrtude and encouragement for entrepreneunal mvestment
-as an 1mportant element in the economy of the: Umted States _ L
The general drscussron that followed the’ three presentatrons underseored
" the major current barriers to. 1nnovatlon and entrepreneurshlp h1ghhghted by o
the speakers mcludmg government taxes and regulations. However, other
factors were cited as being of equal importance. These included productivity,
technology transfer, labor and engrneermg educatlon concerned with produc- .
 tvity and produ ’ development )

iv
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LlncoIn Laboratory by the section which he headed. Mr. Olsen s'public’ -
service has included appointments to the President’s Science Adwsory Com-

e dmittee, the Governor of Massachusetts” Management Task Force and the,
. National Academy.of Sciences. Computer Science and Engineering Board

He is also a member of the MiT Corporation and a director of several other
organizations.
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Entrepreneurship in the
.':ii’jj,,chemlcal =Industry'. and .!mﬂithe L

RALPH LANDAY

Brief Htsrory of a Technologzcal Enterprzse— :,' “
Haleon Inrernanonal Inc :

There, are many definmons of entrepreneurshlp, but I hke Norman Macrae s ‘
.descnption of what itis not as.well as of what it s: '

[My Cl’lthS say that I] confuse orlgmallty and mnovatrve talent with .

e .busmess Judgment and the sensible assessment, of risk; [they sayl.it is |
the Iatter two wh_tch in ordmary language are the skills of the entrepreneur
Oh no, they aren’t. Those are the skills of the’ banker The role. of the entre- '
preneur (the ‘man who undertakes’) is that, havmg identified a market op-
portumty for wrdgets or for sorne partrcular service, he strrves every day to.
find a better way (sometnnes an innovative way, sometlmes an orgamza-
t:onal change) of producing more w1dgets of more units of that service
more effectrvely There is a grave danger when that roIe is...lost in the .
recesses of busmess bureaucra01es D

The entrepreneur in, short br1ngs people money, concepts skr]ls and markets
together to create somethmg that did not exist before and is profltable that -
is essentially our company’s role from our mcep’uon asa systems multr- B
natlonal hrgh-technology orgamzatlon o y

" However, the concepts of “systems” “multl natronal” and “hlgh tech-
nology” used to descnbe our company’s early begmmngs ‘hiad not yet been
invented in our day They evolved from expenence and the needs of the
marketplace. No ideology or preconceived phﬂOSophy has led to the w1de
usage of these terms, smce Ain other entrepreneurral companles ‘too, they
were responses to market needs. And this is. the hallmark of the entrepreneur—
he listens to the market, and shapes his strategy accordmgly Fo]lowmg isa .
brref account of. how we evolved Ieavmg out many of the setbaeks frustra—
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portant chemical intermediate, widely used in resins, insecticides, etc. While
this technology was not invented by us, radical nnprovement in the catalyst :
..,_..'and the oderrnzatron of processmg methods have led to the establrshment -
...of our, mdesprend position in this product ) '
We had, a little earlrer (1957) also formed a catalyst ma.nufactunng com-
pany and entered the chemicat plant constructron field as well. The flow of
royalties and. other income thus building up permitted us to think once agarn
about entering the chemical manufacturmg business ourselves.
Our ticket of entry to manufacturrng appeared when we invented a third
piece of original chemrstry (in 1962), the direct oxidation of propylene to
propylene oxide, agam in liew of the older and univérsally employed chlor— .o
hydrin - process but by very drfferent technology than that involved in ethy-
lene oxide. This led to our reorgamzanon to exploit it, by formrng Halcon -
International, Inc. in 1963 (17 years after we started). Within three years,
our changed mode of organization had successfully identified the best com- .
mercial opportunity for us, and led to the formation in 1966 of the Oxirane
Group with the Atlantic Richfield Company. Thus, 20 years after our founding,
we had created enough caprtal and technology to accomplish what we had”
.hoped for since at least 1948, namely, the establishment of our own chemical
‘manufacturlng, without surrendermg control of our enterprise. o outsrde
'ﬁnancral sources, via a 50:50 joint venture. Much has been wrrtten elsewhere
of the extraordrnary success of this el"fort in its first ll years,” but once _
again I want to pay trrbute to the nnagmatron and 1nnovatrve business skills .
of a great oil. company, our partner ARCO. These qualmes are often d1fficult
to sustain in large enterpnscs At ARcO, the Chairman, Robert O. Anderson
is himself one of the leading entrepreneurs in the US and thts accounts srgmﬁ-
: cantly for ARCO’s innovative spirit.
Since then our fourth major discovery has occurred (1968) in the form’ of
- OUT NEW lngh -yield dnect ethylene glycol process, which has just started up.
at Oxirane. But we are also developrng our fifth, sixth and seventh pieces of
ongmal technology, which we believe offer us opportunities for further dr- i
versification. We| recently announced the organization of Halcon Chemrcal
_Compa.ny to focus the efforts of the Halcon Group on contrnurng to explore
various forms of investment in our manufacturing. We aré ‘working on many.
aspects of the initial endeavors of this company, as well as other joint ven-
tures {we have had-one for several years in Brazil), and acqu1s1trons but we
are confident that our original work to develop new processes for such
products as vinyl acetate, methacrylic acid, methyl methacrylate, ethylene ‘:
oxide, phenol, aniline and other important chemicals will lead to commer-
c1ahzatron in a variety of forms in the future

The foregoing brref account, itis hoped, will have some general meaning
for others. I am not all that sure: we started at a particularly fluid moment

3
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 Once a new company gels on its feet, it may need new capital for ex-
___ pansion, and §ince few enterpnses can £0 pubhc ma.ny face the choice of :
“either stagnatmg or sellinig out to large corporatlons That hm1ts compe ’
‘tition in new fieldm '
T Whatéver ihie ) stacles; thé Tost taléritéd o the entreprenciiss w

" find Ways to wifi, Because the best of thé breed is good at clearing
hurdles does riot, of couise, mean that the hiirdles—such as burdensome
regulations and ‘punitive tax schedules—are good for soc1ety '

It is my purpose in this paper to add my own verification and amplification,
based on direct expenence to Bylinsky’s astute journalistic obsérvations.
Entrepreneursh1p is fragile, and’ requizes, even more than big companies do
: the creatlon of a cb.mate that is umquely favorable for 1t to ﬂounsh

Barriers to Innovation from Goverament

1 have said in previbus papers,” in‘chorus with many ‘other businessmen, that
there are excessive and unnecessary barners to innovation imposed by govern-
ments, which barriers may be tlassified s regulatory, tax, mﬂanon and un-
certainty. ‘

A. REGULATION

Soc1ety must have sore Tegulation, and there- always has been. For example
businessmen have never been allowed to shoot the competition’s chief execu--
tive or burnt down his bu]ldlng Where 2 society concludes a particular mini-
mum of social behav1or is necessary ifi the marketplace; the rules must be -
bmdmg o1 all so that no-one competltor can have an unfair advantage Thus,
there exists a legm_mate ‘basis for regulatlons as'to'child Iabor, po]lutlon “sales
to potentlal enermnies, unsafe factones tox1c or other\vlse unsafe substances
or products; and the like.” " - -
However itis essent1a1 that regulatlon -thakers come to understand that
every regulatlon Has its pnce and its practlcal [imits—in the‘'Cost peopie pay
for the goods and services produced', 'competltwe posture worldw1de in
impact on jobs and in possibly stifling new investments that, if successful
can mean a better quahty of life for our people: In other words; ‘there are
‘ always tradeoffs and ‘each must be carefully welghed debated and’ decided.
As the National Review® put it, “The [Fedéeral Drug Adminisiration’ s] sac-
.charin ban crystallized a well-nigh universal antl-regulatory sentimment that -
had hltherto been eonﬁned to thhbrow journals : Even The New York
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programs for regulatory compliance seem a roundabout way to get at this
problem, and in any event they do nothmg to ease the nonpecumary costs

- of, regulauon ‘

There ]ust' must be some way that the businessman (and those financing °
him) can have reasonable assurances in advarice of mvestmg thousands or more
likely millions or billions in a product, process or plant, that he won’t go'broke

. after proceedmg in good faith, because the rules of the game change in the
sixth i inning. The speed with whrch the ground rules have been chariging in the
last decade has had a great deal to do with the dechmng growth rate of the
economy, which: for prwate piant and eqmpment excludmg pollution control
expend1tures was, an average 4.3% per year in 1965- 70, 3.3%in 1970-75, and
may be expected to decline further to 2 5% per year in 1975-77.1* Dr. Charles
L. Schultze, now Chairman of the Council of Economic Adwsers hias recently
written a very interesting analysis of some of these problems ~and favors
economic incentives over regulatlons wherever possible. oo

An entrepreneunal company often finds that premature ‘going’ pubhc
soon alters its innovative attitudes, and the management, under SEc* and*
other external pressures, shifts to a short-term and less risky strategy, often : -
to.the detriment of its long-term growth dnd inrovation, Privacy is a greéat
help to boldness, but if boldness is to be sustained over longer periods of" )

' time, the investors must be confiderit that ultimately’ they ‘will be rewarded -

-~ by ﬁnancml gains. 13 Here tax considefations are playmg a ma} or ro!e and
these are examlned in greater detail below

B TAXES;:CAPITAL: FORMATIONAND TECHNOLOGY

It is no secret that if the natlon is to get the cap1ta1 investment it so despe-

. rately needs, the tax laws have to be 1evised. We are faced preseiitly with a

"~ sick situation, and Wa]l Street is sendrng us a rnessage ‘which is Aot cas "
'pnclous 14 A 1975 Us Treasury study showed that for 1960:1973 the
US ranked last among the seven pnn01pal mdustrlahzed countries in busmess
ﬁxed mvestment asa percent of real gross ‘domestic product tast'if rate of -

. percentage growth in productmty and next to last in percéntage gain il out: .
put growth. It is the belief of the business commumty and many economniists
that, mvestment has lagged because the’ real aftei-tax return o investment °
for non—fmancral corporatrons (adjusted for 1nﬂatlon) Has declined from 7.3%

'in 1955, and 9.9% in 1965, to only about 4% in 1976."5This is the real mes-
sage of Wall Street, according to Dr. Arthur Burns for a long tlrne Cha1rrnan
of the Federal Reserve Board fe. i o

*Securi_ties and Exchange Commisaion.
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~wood-products; etc.—are-matuse.in the sense. of .requiring.a.lot.of capital.for.
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investment to improve labor productivity, but even if the present inhibitions..
regarding capital formation are ameliorated, this effect is still low relatwe to. .

even small increases in productivity, not to mention capacity..But the return -
on tlns capital under present conditions cannot be expected to induce risk- .
taking or indeed any new investment in most cases. Lo
While. not neglectmg existing older industries, clearly what is most needed
for the economy as a whole is a greatly increased capital investment in the
newer industries, particularly those having. a Thigh technological component .
with, if possible, a lead over other countnes in the world. This happened after_. ;
World War 11, with the burgeoning of chemicals and pharmaceut1cals and the
creation of new technological industries like computers, modern agriculture,
instant reproduetlon, teleeommumc_atmns, jet t;ansp.ort, transistors and sili-

- cone chip systems, electronics, nuclear systems, aerospace, fast foods, etci ... ..

These are now also approaching relative maturity, so that we need more new.
ideas and enterprises. Furthermore, it is well documented that big companies-....
do not create such new.technology as frequently, but generally tend to im-. - .
provement of the old, although there are many advances which cost so much.
that only big companies can participate in such projects. Also, smaller com-

_ panies tend to provide more employment; large companies, it is well known,
+ can often expand by better usage of their existing employees. We need com-

panies and mdustrles with radical new. ideas and.technology, and the infusion
of new technology even into the older mdustnes such as steel, copper, alumi-
num, Eenergy. productlon and consumpt;on agneulture airlines, etc. All of
this takes a lot of encouragement in capital formation, and entrepreneunal

“growth, Government cannot do the job of tie prwate sector, but it can create

the c11mate which. will be. requn.red

Technology 1s aiso a key factor in, nnprovmg the env1ronmental and safety
aspects of our somety in our industry, and.indeed directly in our own dis-
coveries, more efficient processes are also th_e ones that pollute the feast and.-
are the most energy-efficient, and as described above, some of these replaced
toxic oxidants with either air or oxygen. Generally, it is the older industrial:
estabilshments whlch have the greatest environmental and energy problems ..
and the solutlon to these (often a very costly one, asin steel) also requires. . . -
more, capnal formatlon and hlgher technology. But here, also, we see the
contradlctory effects of different regulations and pohcles as inhibitors of . .
progress, The current clean air “offset” requirements that * “old. pollution”
be reduged before new plants can be built in the area means that “old. pol
luters” have been granted a high value by the law, under a sort of grand-
father clause, whereas the new, efficient, less polluting plants (such.as those
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Chan'man of the Federal Regerve Board Mr'G: Wllham Miller, to The New.
York szes on January 8 1978

I_ast January, Inoted that one of the best places to stlmulate the
'economy isin Cap1tal spendmg, and T pointed out thai oneé of the Targer ™™
" capital spending periods in our history came in-the early 1960s, when . . .
capacity utilization was quite low. I argued that low capacity utilization :. -
was not necessirily a barrier to creating.conditions that would stimulate -
capital spending. Our plant and equipment in this country is ‘way out of -
date'in comparison with:some other leading nations _ . . T still feel the
same today. One of the soundest approaches to ‘continued expansion and .
“job creation, which would not generate inflation, would be to create those .
kinds of conditions that would encourage busmess enterprises to expand
their capltal Spendmg ' ‘

* In this succinct statement he refutes-effectively the arguments of some- aca-
demic economiists (like Lester Thurow in The Economist of December 24, .
1977) who forget the role of technology and international competition, and
believe our existing idle capacity requires no urgency of capital formation.
Nevertheless, it is important that businessmen and-economists learn from one
another, and engage in more such extensive investigation of the realities of
- our technological age and of our free enterprisesociety. . ..
My experience and observations, as summarized in thlS paper, ciearly sup- :
port Mr. Miller’s thesis.-Efforts at equity for those abte to work should be
largely concentrated on structural problems for the next 10 years, such as. . ..
on the hard-core unemployment situation, remedial.education and assistance
in labor:adjustmerit and retraining of displacéd workers, without major new. -
general spending programs. The reward system all the way up the ladder .-.
- must be intensified. And the growth in government spending (which has - ..
contributed to the decline in'productivity growth as mentioned above) must. -
be stéadily but not suddenly reined in, not only to make possible the neces-
sary tax reductions but also to remove-the inflation effects of chronic budget
deficits, while the productive private sector of the economy. recovers its
. dynamism. A convincing comparison of the productivity of state employees.
in the UK and the US versus those in private enterprise was recently made i_n
England. 25 Another such study which deals directly with this issue and the -
impact thereon of technology was also published recently in London. Ina
review by The Econmmst27 of this book, two very important points are_ .. -
made I

“, Mr.-Hiirlow only skirts the most important question of all: if the ‘gr_d_wth
in productivity depends on technical change rather than'capital intensity,

1
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even if:the percentage of profits for R& D Spending remains constant; the-ab-

solute amount will.rise, With higher profitability; the fruits of R & D will be-
.. more quickly realized, and new investment in such technology w111 also be-

me, easier. to Jus’ufy :

It is certainly true that some of the new wealth that would be created by
the tax relief measures I will propose might tum out to be employed in less
useful investments than would be optimal, but this is 2n inevitable conse-
guence of the alteration in economic climate. Old wealth tends to be con-
servative and non-risk-faking; new wealth tends to support new ventures,
growth stocks of the riskier types and new technology investment. A healthy
stock market would be a reflection of such underlying changes.

1 am not a tax expert per-se, although an expert in paying taxes! Howevér,:
here are some ideas.that make sense to me in implementing the foregoing'con-
_ siderations, based on my experience, and I think they at least deserve some: ~ - '
cerious debate : R

a, We should stop applying the cotporate income tax to profits-that really. .

aren’t profits.at all. For example, depreciation allowances usually don’t~

+ generate-enough cash flow even to replace existing facilities, let alone:con-
.struct better ones. There are various ways of taking care of this matter—
faster writeoffs, indexing depreciation-schedules to-inflation and others=--
but whatever the technique, that'problem must be solved: Do

b...We have been hearing a.lot about getting.rid of double taxation of corpo- :

rate profits through “integration”, etc. This is a very; complicated issue,*?
and there may be some real mine fields in how financial markets would -

;actually respond. But, at the very least, it would make sense to reduce: -
the corporate tax rate substantially while the whole integration idea is .
-being thrashed out; After all, the lower. that tax the lower the. doublmg
effect. ... -

c. It should ﬁna]ly be recogmzed that there are Iegmmate reasons- to tax long- L
term-investment income differently from earnings realized every year. The
patient risk should be rewarded, and at the very least, the fact that-because
of inflation the dollars received on sale of: the investment:won’t buy as.. ..
much as the dollars invested and reinvested over the years, should be taken
into account. Maybe what we need is to get rid of the-term “capital gains
treatment”, and substitute-something like “AFRAI”, meaning “Adjust- .
ment for Risk And Inflation™. It is not too. well known yet that the -
Revenue Acts-of 1969 and 1976 have raised:-the capital gains tax maximum
rate-from 25% to over 49%; which applies to many transactions of this~,
kind. Taking into account the patient risk, inflation and lack of yield be-
fore sale which an investor in a new or-growing enterprise must face, this

13
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held longer than five years: Obviously; other features of the economies- .
of these countries may well provide countervailing negative influences—
..but there ismo.ideological or:practical reason why the US.cannot.adopt. ..
~--good-ideas.from any. source—and certainly these countries have concluded
that lower capital gains taxation is beneficial. One reason may be their : -
greater experience than we have —hfad\ with inflation and higher personal .
income taxation brought about by.social policy; which makes them more
conscious of the patient investor’s need for incentives to invest at all.. . .
d. Next, let’s get rid of the term “unearned income’. I'l make no bones ...
about it: I think anybody who saves and invests “eams” his income from
those savings. If there is outrage that by investing.in tax-free bonds for
schools and housing projects for the poor, by charitable giving, by in-
vesting in dry holes, etc., a small number.of wealthy people (for those. -
with incomes over. $30, 000 in 1975—perhaps 19,000 out of,say, - .
. 82,000,000 individuals-who file tax returns or 0.09% and some 61 000 000 ]
who pay some tax!) end up paying no federal income taxes, then so be it.
Impose some minimum income tax on them. But, let’s not tax:income ; .
from.an investment differently from income from daily labors on some -
theory that investments are not as important as daily work; both are-
vital. Progressivity? Sure, but do it through the tax.tables, not by pre-
tending the yield on investments, whether interest, dividends, royalties. .
or rents; deserves to be hit harder. . :
~Yet, it should not take great imagination to v1sua11ze that a tax struc-
ture which-taxes so-called *“unearned” income the same as “earned”’
income but gives no tax advantage to “capital gains™ as opposed to othcr
kinds of incomie; will result in a.total destruction of the riskier growth .
stocks {pethaps not of the 18M’s which can be safely bought by institu- .
. tions). It is obvious that investors confronted with these ground rules.. . -
- would gravitate strongly toward high-yield safe securities, mostly bonds:
~or other debt instruments;.and not stocks—particularly stocks.of risky. = .
new technological enterprises, The incentives to take risks would simply -
..evaporate, and. that is why there is and would be:a dearth of risk capital;
~ The most important single point-in all this is.that, whether the govern-
'ment tax experts agree with this assessment ornot, it isnevertheless . -
what the investor will perceive, or be advised—and in Wall Street it is the
perception that counts, not necessarily the underlying reality, as so many
frustrated investors know:to their sorrow. An example of only one among
many market letters which are passing out such advice to the public is
given-in McGraw Hﬂl’s Personal Finance Letter (PFL) of September 5,
1977: :

. What’s mb}'e, Carter’s new tax package, which might end the ﬁreférefﬁ-}‘ :
tial tax treatment of long-term capital gains, would make honds even more
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all taxation coupled with a negative income tax, which would reduce much. ..,
of the welfare and unemployment still unfortunately too \Vldespread in.
<...this country . .

C INFLATION o

Wall Street is now mcreasmgly an msututlonahzed market because our tax L
structure in an inflationary era is inimical to mdmdual.m_vest__ment in
equities. As Business Week>® put it:

Before secular inflation took hold in the 1960s, the total return on stocks,
had-averaged 9% a year over 40 years, and AAA bonds, while infinitely. .. .
safer, had hardly ever paid more than 5%. Now, with secular inflation in .
the saddle; the situation is reversed. The annual total return on stocks over,

. the last:twe market cycles averaged less than 1% AAA utlhty bonds—stlll
infinitely safer—yield more than 8%. .

Seeing-the writing on the:wall, in fact, individual mvestors have been :

bailing out of stocks-and getting into safer securities. Even with a rally as -,
strong as last year’s; figures.compiled by Merrill Lynch, Pierce, Fenner & . - .
Smith Inc. show that individuals continued to.take their money out of . . .
the market: Since 1969 they have taken 579 billion in cash out of the -, .. .
stock market. Since.1973 more than 7 million individual shareholders .. . .
have ceased to ‘own a sharé-of American business.’ . .. Institutional in-
vestors, by contrast, have stayed with stocks. . . oo

Whereas years:before, individuals accounted for. about 70% of the trading . .
* in securities, financial institutional: trading is.now.54.7%,*%.and is growingat- ..
the expense-of individuals, who were responsible for only, 23.1% in. 1976 (the, -
Temainder was by. Wall Street memberfirms, not-strictly speaking investors, ... L
trading for their-own accounts); yet it is.individuals who are most likely to. . ...
take the:risk in financing new eritrepreneurial companies. Of.the $230.4. . .: ...
billion of primary. debt-and equity. issued in.1976, five out.of every.six m- .
vested dollars wére instititional:*! Institutions are not.only bureaucratlzed .
they are bound by-ER13A Tules and -othersio invest very cautiously. But the .-
personal income of the: individuals who used to be.so active in the stock L
market continues 1o betaxed at ,-highly-g:adua_te.d‘_'rates,.an_d this, coupled . ... ..
with other factors such:as those discussed in this paper, largely accounts for., ..
the foregoing shift in trading patierns. Thus, the Tax Foundation surveyed
1975 tax returns and found that the highest 10% of the taxpayers, eamlng
$23,420 and over, paid nearly 50% of the total federal income tax bill'to” - -
individuals. Five percent of the taxpayers, earning $29,272 and over (and it . .-
is this category which was most likely in the past to invest in riskier equities) .
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/ paid more than one-third of the revenue, while the lowest 50% of taxpayers -

.accounted for only 7%, as an expert on capital formation for new ventures;
-.Alvin Zises, pointed out in The New York Times of November 13,1977. It .
- is also interesting to note that whereas for all taxpayers the percent of ad-
justed gross income which was paid in taxes was slightly under 14%, this

- number rises rapidly until above $100,000/year adjusted gross income it -
becomes just under 40%, and in the higher brackets just under 50%, even
‘with all the deductions and incentives the present tax code permits in order
to increase our economic efficiency. :

There is certainly a close relationship between the better entrepreneunal
record of the US versus Western Europe and Japan, and the relatively better .
control we have had until recently over inflation. It’s tough enough to face . .
the uncertainty, the inherent risks, of new products, new processes; and
new plants,‘even in the best of economic climates; today’s is very: far from -
ideal! But we must take further steps-to ensure that the proper condmons
for risk-taking will prevail in the future. :

Inflation is now a major concern of the accounting professmn withun-

-predictable results; For example, the recent attention to-unfunded pension.. .-

liabilities will result in due course in further incentives-to limit:employment. .-
and declifies in stock market values as investois'realize the potentially large: -
magnitudes of these liabilities. As a result of inflation, thése are almost equal
to corporate net worth in many cases;and may exceed market value of:the
stocks by several fold *? The burden of these liabilities has been placecl on::
the shareholders by ERISA. i

Inflation can only be solved by governmental action that creates a favorable
climate for new ifivesiment to-produceé more and better goods and services:

‘and that gets’rid of large government deficit financing as a way of life. Indeed, -
_Ambassador ngman Brewster, former President of Yale; puts it even more.
bluntly:** “The inflatiotiary bias-of représentative govetninent seems to'be - -
the greatest threat'to the survival of a democratic political economy.”. So:wer .
are back to the otlier parts'of this section, and the vital importance of en- = . . ;
couraging ‘capital formation in freedom. Again looking abroad, we find that ..
while Britain makes it almost impossiblé'to become rich out of incomé; West . .+
Germany allows people to bécome fich only to.discourage them from using .~

- that money creatively to setup new COmpzinies.-“‘.‘-:In- fact, the-German equity-.-
market is'largely dominated by-a few large:banks; a situation which is not..- .n
-permitted in-the US. Hére’iﬂ' lies the Americait opportunity! - v~ :

D UNCER TAINTY

'Perhaps above all else busmess (large and small but partlcularly the entre- ... _
preneur) needs a higher degree of certainty by way of general economic and‘. R
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attractive [emphasis in original] . Under the Carter tax proposals [then:
under consideration within the Administration] ,* capital appreciation in

a stock, which historically accounts for a hefty chunk of an investor’s total
return, would be taxed at the'same rate as‘interest income (PFL, August
22, 1977). That would kil much of the incentive to take risks in the steck
market: Hence, investors will probably turn to bonds because they’re not
as tisky as stocks and generally have a higher yield: And that’s already the
name of the game. The promise of future earnings increases or capltal
galns no longer carries much welght

e. Stock options, per se, have fora long time ceased to have much incentive
for most company émployees and managers because of the unfavorable
trends in-capital gains and other taxation as well as the decline of the Wall

- .Street markets generally. Recent trends to treat the appreciation in the

““stockas earned income havé renewed interest in such arrangements, but -
the absence of a healthy equities market for'the companies™stocks:is still-

“a serious obstacle. Yet, a new entrepreneurial company needs stock op-

tions, stock-sales of the equivalent to attract able pefsonnel.in the- absence
of ability to pay high salaries, pensions and other perquisites.

f. We need to expand’the provisions that allow ordinary loss if-an investment

" goes sour. This is vital to the entrepreneur, and he needs special help.

"g. And let’s stop talking about “loopholes”. One person’s loophole is another
person’s-“social incentive”. Let’s look at the host of these incentives on
the books. If some have seen’théir day and are no-longer needed to foster
this or-that economic or social goal, then let’s get rid of them. But'if they
are needed ~or-indeed need enlarging—to meét current goals (and that in-
cludes'more capital formation in-the private sector and especially more -
help to the budding entrepreneur), ‘then Tet’s not be afraid to prov1de those

“loopholes those incentives that will get the job done. As Barron s points
out,*® the US govemment has steadily ‘widened-the greatest tax “loophole

- of all, the persondl exemption and the standard deduction, expanding
thereby the number of those who pay: no'levy to Uncle Sam:(now including
the approximately 20,000,000 who filé but pay no tax at all).- This increases

- what Barroin ’s-also says has been called “representation without taxation”!
Why should there niot be, perhaps, some kind -of a-small minimum federal
tax ‘on all citizens, also, so that they too make a coritribution-to the cost;

“of” the1r government‘? Perhaps abetter system would be alower celhng on

' *These were w1dely dlscussed at tha tlme the adwce was pubhshed More :ecently, the
w-Administration-has been.signaling a .change in.its.tax.proposals-for.1978, but this docs. .o
-0t affect the point that what the investor perccives must be carefully studied; andthe ... .

past damage to cap;tal gains taxation as well as proposals to end 1ts remammg prefer-
entlal treatment were: facts when the advice cited was pubhc;hed : o
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tax:level is a capitallevy of a confiscatory nature, and is'a gun pointed right
at‘the head:of such enterprises. While this-trend iin-taxation may not be di-+
rectly coupled with the decline:in new equily-issues since 1969;:as the fol-
lowing table®* shows, there is no question that there is‘a close relationship:

* Year - -5 o0 New Issues
LU 1969 0 e e 12980
I9TS e -24
£1976 e 507 -
1977 e - 25 (to: rmd-year)

.. The total value.for these 1977 issues was $230 million 'compared to $3.3

-+ billion in:1972, and much more:in- the ‘60s Th.IS poses severe problems in

the:venture capital field.>® :
A further example of the steady detenoratmn in venture cap1ta.1 nveste

. ment is seen in the fact that in 1972 there were 418 underwritings for

companies with a net worth ‘of less than $5 million} and which raised $918:
million;in 1975 there were four such underwritings totaling: $16 million.

- 'Over the same period of time similar offerings under the sz Regulation A

fell from $256 million to-$49 million; and many of these were unsuccess-
ful:*¢ T understand that leading investment bankers todaywon’t touch a
public issue unléss-the comipany hashad’earningsiover $2.5 million! per -

~ yearfor the last seven yéars. What fledgling enterprise can expect to'show-

that kind of récord for.many-years? Some investmentiadvisers tell theit

. readers“stay outiof-new issues altogether”.>” To besure, there aré poten-

tial sources.of capital-available to the venturer.other than Wall Street, such

—-as a few large companies which have:policies supporting venture capital - -

subsidiaries; and other venture ¢apital organizations (thany of which have
become bureaucratized), but it is the general climate in the largest risk- -
taking capital market which fundamentally sets the tone of the vénture

s =icdpital markets asia whole. And. the basic liquidity whicli every venture.-

found to aceomplish the:same end-result; The-US; that bastion of. 'ffee
enterprise;taxes ““capital gains’>at the highest rate. among industrial

«ocapitalist ultimately seeks can: only be found on:the Wa]I Street markets

or by a sell-out ‘to large companies: :
“Some very significant reduction in the effectlve tax on sales of assets:

=he1c1_ for trué investment over a longer period of time is required, such as

a-declining'rate scale on aisliding basis-with length .of holding. This dis-
tinguishes between profits made in shorf-term trading of securities, and -
ruelonger-term:risk-taking investment.-Othériways.can.no:doubt-be

powers. For-example, West Germany and Japan have none; the French

" and British are much lower; the Swedes have no-tax when property is
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on ‘the quality of investment rather than its quantity, why créate state-. ., ,
monopolies which can stimulate growth only if they can reproduce the .
conditions of compet1t1on by theu own volition? Surely there must be an
easier way : : : o » :

Indeed there is, and it is the Amencan system thus far, 1f we w111 only ‘have the
[insights to improve and protectit! oo X .
If orie estimates that the average GNP growth in real terms over the last
decades has been perhaps 3.5% per year, technology has contributed some-.
“where between 25-50% of this growth. The effect of technology- on produc-
tivity growth is treated as a “residual” by economists after calculating labor
and capital factors.2® Notwithstanding the general inability, of econometricians
to measure this factor with precision, it is clear that technology advances are a
key element of healthy, sustainable growth.?® Indeed, this matter is of such
importance that [ feel one or more of our leading universities should seek to
set up professorships aud programs in the economics of technology. For ex-
ample, how much of cur postwar GNP growth is due to the computer? The
scholars who can answer such questions,and develop the intellectual frame- -
' work for the subject, would surely merit a Nobel Prize or twol.

" It is also a fact that consistently about three-fourths of our manufactured
goods exports have been technologically intensive while roughly half of our.
manufactured imports are in this category.® If agricultural products are
counted as technologically intensive;-and in my judgment they surely qualify,
then cbvicusly the impact of technology on our exports is substantially..
greater than 75%.

In‘my opinion, itis unassailable that technology is at the heart of our na-

" tional dilemma; and that'money in the private sector (capital.and incentives .

for its formation) is the key to unleashing it. This in no way denies that there.
is great need for general national support of research and development, both ..

| basic and applied, from which the new technology will come. Nevertheless, .

it i$'my long-term experience that leads me to state unequivocally that tech-

: nology ‘and its interface with government policy (e.g., taxation and regula- .
tion, including anti-trust), require an urgenit change in approach, with the -
creation of new and greater financial and tax incentives, and with more . .
reasoned government intervention. A recent National Science Foundation .
Symposium® has focused extensively on the improvement of our research .
and development efforts, and the 16le that government policy might play in
bringing this about. Its head, Dr. Richard Atkinson; recently estimated that .

perhaps 40-50% of our growth in GNP comes from R&D.?? If he is right, the

lirgency of really derstanding the gcoriomniics of technology isunderlined:~

In‘any event, it is my observatlon ‘that the bést way to increase private R&D ™

spendmg is to allow an increase.in profitability of the private sector, so that

12
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‘I mentioned above) cannot easily be built, except in remote locations far.
from the existing infrastructure such as moderti industry demands. This
further penalizes the economies of our larger cities and industrialized areas.”
Since thesé new plants also require much more capital than the depreciated
older plants, it is difficult for business or'investors to justify so long-term
a risk as these'new technologies represent. With energy, the environmental -
regulations have a different but no less stultifying effect: substitution of

*clean oil” by “dirty coal”, which the nation’s economy requzres is retarded.
The relationships are complex indeed, but the overall ¢onclusion is clear
to me. There has to be a recognition at the higtiest levels in the United States -
that a trade-off is necessary between encouraging new risk-taking wealth -+ -

_ . among corporations and individuals—wealth that will translate into invest- .
" ment—and the desire for equity and rédistribution of income. Considering

_the great need for hreak-throughs; this trade-off will have to be settled
largely in the direction of wealth creation and-new entrepreneutial incentives

by tax reduction and regulatory. reasonableness. Nothing else will realistically -
work. This wealth formation is not being encéutaged for its own sake, buf
because it is the only way the country’s economic-and social welfare can be

improved—for all the people_m a free soclety Dr. Schultze has also said thlS a
eloquently in other words ‘ e

The final virtue of market-like arrangements that [ wish to StIESb is their '
potentlal ability to direct innovation' into socially desirable directions,
Whiile the formal economic theory of the markét emphasizes its ablhty to "
get the most out of existing resources and technology, what is more im- - e
portant is its apparent capacity to stimulate and take-advantage of ad-

~-vancing technology. Living standards in modern Western countries are), b‘y" G

orders of magnitude, superior to those of the early seventeenth century.
Had the triumph of the market meant only a more efficient use of the
technologies and tesources then available, the gains in living standards’ *
-would have been minuscile by comparisor. What made the dtfference was‘ R
the stlmulatlon and harnessmg of new technologles and resources e

There is a growing recognition of the validity of’ these 1nterrelat10nsh1ps e
One recént exampie is the policy paper by ‘the NAA CcP¥*which supports ¢
energy growth and the:application of technology thereto becanse of the clear
recognition that only ina growing economy amply Supphed With enérgy-can’

mjobs be-foiind;: partioularly for their-own-constitiency which- tas- very h1gh
----- unemployment*and also'for others" of‘the: Amencan wotking populatlon
Another example appears’in an 1nterveew giveén by the néwly-appointed”

 *National Assaciation fof the Advahcement of Colored People;’ ™

10
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 These figures are based on using replacement capital costs i in computing
return on investment. While this is a legitimate attempt to correct for infla-
tion, there is some disagreement whether such a calculation is the best way
to express it. In particular, it is clear to a technologist that most plants, if
replaced today, would not involve the same technology or scale, so that any

-precise estimate of the effects of inflation by these types of calculations is
unattainable. Far more important in the plans of investors and business are”

. the calculations regarding the proﬁtablhty of fitture invéstments, and ‘these
are further discussed below. Nevertheless, businessmen do make their for- ;
_ward investment plans in the light of past expenenee and there is consid-
erable evidence that profitability has lagged in recént years'” and that the ™

. capital requzrements of this country 1n the near future will requrre 2 sub '
stantially higher 1eve1 of mvestment )

The 1ecently concluded report by the Natlonal Academy of Engmeenng
on technology and forelgn trade’® stresses as a basic conclusmn that the US -
must examing its cap1tal formatlon and productmty processes so as to im-
prove its mnovatlve capacrty As a participant in t‘rus study it seemed logrcal ‘
to me to start domg just that in this article, :
The annual productlvrty growth rate of the Amencan economy fell from )
24%]i in 1965-70 to 1.0% in 1970-75.2¢ There are many reasons for'this "
drop, such as the def1c1encres in the’ cap1ta1 formatmn process described
herein; social attitude changes; union restrictions; the 1ncrease m the propor{
tion of the GNP represented by government at all levels and increase of the
. service sector at the expense of the productive sector—the service area being
*. notoriously a difficult one in-which to increase productivity, let alone.main-
“tain it. Fortune calls all these factors “social drag™.?! -
Yet without a produetmty increase of an adequate amount each year,
our reguiarly escalatmg wage. demands farm price supports, hlgher ‘overhead
costs such as more, services, mlhtary, health pollutlon control education and
-other. soc1al expendrtures etc., must result in mﬂatron At the same time the
balance of payments problems hkewrse become enlarged An extraordmanly
perceptive. analysis of these. worldw1de trends is contained in a speech given
recently by.J. A, Boeckh 2 22 As the late Phrhp Spom sard 23 “Eyerything, every-
thingin the way of unprovement in human society that came about wrthm '
' the 200 years that we’ve had since the start of the Industnal Revoluuon in”
England, every rhmg has come out from ordy one source and that is mcreased
roductivity, of the- human bemg o o
Tt follows, therefore “with political and gover ) &
that only major improvements in the productivity of the’ prlvate ‘seétor-can”
hope to offset inflation and ultimately unemployment (or to pay the cost
of the latter). This, of course, is partially possrble by conventional capltal
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Trmes Jolned the roarmg masses ‘Consumers want safety, but total abso-
lute safety —assuming that were possrble—would have asits pnce a bureaucracy
. of staggering cost, reachrng into every corner of Amencan life) ™
This saccharin episode thus. dramatized for the public at large what the
business commumty, the economy generally, and espec1ally the entrepreneur
have long suffered from in obscurity. As an example, E. A, Gee, Senior Vice
President of du Pont (the largest ehemlcal company) recently made the fol
" lowing statement:®

' [Du Pont’s] expansron and modermzatron program for the next ten years 3
will be capital-limited. We expect to have about $§10 b11110n available. Air,
water and noise pollution abatement facrhtles will soak. up $3 billion of
that amount if present trends continue--30%, up from the 12% estimated

_ for this year. Three billion dollars spent on productive capacity would,

_incidentally, build the equivalent of about 27 new plants and directly
create in du Pont over 20,000 jobs, and about $4 billion in annual sales.

" Now, here’s the punch line—three quarters of the $3 billion will be un- -

-justified in terms of environmental improvement—in short, it willbe

.. wasted. And it doesn t end here— annual operating costs for envrronmental
facilities hy 1985 w111 be over $1 bﬂlron_about 8% of sales-—unless the
present trend is changed.

If this is du Pont’s situation, one can imagine how smaller and espec1ally new
" companies would be affected!

The Small Business Administration (S BA) was. created in an attempt to a1d
smaller busmess But, as Fortune says:! .

The mam capltal ralsmg problems plagmng smal_l busmessmen today are
- created largely by government itself, through programs and pohcres that
;have rendered investment in sma]l busmesses less and less attractwe For
.one thing, as the spread between the maxrmu f federal tax rate on caprta]
gains and ordinary income has narrowed, the mdlvrdual has lost a lotof
his.incentive to sink money in risky:small businesses, Smaller pension e
: . funds, whrch many hoped would become a. major source of capital for
o small busmess Jiave just about stopped mvestmg in nsky ventures’ because
of lughly restnctwe f1duc1ary standards set by the Employee Retlrement
Ingome Security Act (ERIS A). ..
The snnplest solutlon to this- problem is not a govern.ment loan program
| the tax, pens1on and other laws that mcreasmgly we1gh on.

not i 1I- busmess community 1s for rehef from s
the ]arge and growmg burden of government regulation. The spA’s loan
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in hlstory, when hfe was srmpler ‘the’ needs seemed greater, and the now
existing obstacles to progress from governments had not all been invented yet 3
In short, I doubt we could start today and expect 31 years from how to”
achieve a comparable success in this very competitive and, icapital- Jntenswe -
mdustry of ours, | have dealt with the current charactenstrcs of th1s 1ndustry
in a recent address.? Indeed 1 feel it is vrrtually 1mposs1ble now to enter the”
chemical rnanufactunng busrness except in the specralty areas where capltal'

__requlrements are low, unless one is already alarge’ company Luck will beat :
brains any time, and we were 1ucky in Qur timing. Nevertheless I have some
views of a more general ; nature and T would like to put’ them down herein.
My discussions over the years w1th ‘many entrepreneurs executrves ﬁnanc1a1*-
experts, university economists, 1awyers government ofﬁcrals technologrsts
and other spemahsts have helped me m formulatmg what follows i

>

“The De{s‘ire' to be an Entrepren'éur'StilléFlourt'shes‘ i

'Entrepreneurshrp is not dead is needed and can be nurtured In my" acadenuc
experience as Ad]unct Professor at the Unrversrty of Pennsylvama Thave's seen
. how eagerly young people today seek opportumtles to go into business for -
themselves, At my’ other alma mater the Massachusetts Instrtute of Tech B
have similar. desrres Both mstltutlons are searchlng for ways’ to teach entre-
_ ‘_.preneurshlp We at Halcon have funded a Professorshlp of Technologrcal
" Entreprencurship at Penn which will link the Wharton School and the Engl-
~neering School. Other institutions no doubt are ‘active'in thlS area The Umted
‘States is unique in this attrtude and I hope we will seekto encourage itin
every way, although the paths will surely be drfferent from the ones we fol-
lowed. Science recently carrred an art1cle on the | reasons for the fa11ure of
West Germany and Britain to encourage growth of new companles ‘based on*’
tech.nologrcal innovation, yet these two couritries were leaders in this activity
in the mneteenth century! There isno permanent advantage for any country,
unless if is assrduously cultrvatcd
The current changrng c11mate in thls country is best summarrzed inare -

cent artrcle by Gene B;.,rlmsky= who has spemahzed in studymg the techno—
loglcal entrepreneur and says: & :
Desplte recent suécesses, the atmosphcrc in whrch all these cntrepreneurs
haye operated is unquestionable less encouraging than that of the 1960s
. when new companies proliferated. . . This, of course, limits the oppor-
tun1t1es for untned 1nnovators R
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~ Our corporation, initially called Scientific Design and founded in 1946,
provided the “systems” approach to design of chemical planits, adapting
ideas from the pre-war period as applied to petroleum refining. We percelved
a need for organic and petrochemlcal technology as a result of World War IL.
The greatest areas of devastation (Europe, then Japan) offered us broader,
market opportunities than a more prosperous US; hence, the early introduc-*
tion of the[“muiti-national” aspect of our work. And, because we knew that -
innovation and proprietary high technology had been the keys to the success-
ful development of roughly comparable companies like UoP and M. W,
Kellogg in the petroleum field, we started our own originat research early in
our career (1947) with a laboratory on 32nd Street near Park Avenue in

New York. Our direct oxidition ethylene oxide research was ¢commenced =~
there; we realized that the chlorhydrin process used since World War I to
make this valuable chemical would have to become too expenswe and we
considered this'a challenge to our technical skills (although the dlscovery that
ethylene could be oxidized with molecular oxygen over a silver catalyst had

" been made in the *30s by Lefort in France and commercialized shortly there-
after by Union Carblde) Since then we havé licensed 30 companies, deslgned
66 plants in 24 countries, and they prov1de more than one-third of the world’s
. 'mstalled capacity. Ev:dently our understandmg of the requzrements of the
market was not mistaken.

Nevertheless in the first five years of our exrstence we hung on 11tera]ly
by our eyeteeth Without any capital resources of our own (so typical of
young technologlcal compames) we could sell onty ! seivices and ideas. Then
came our first US engineering work, and a bit later (1954) our first really
original chemical discovery—thé bromine-assisted air oxidation of p-xylene
to terephthalic acid (the main ingredient of polyester fibers), replacing the
prevxousiy utilized nitric acid oxidant. We wanted very much to use this
_ process asa bas1s for entermg ‘the manufacturmg area ourselves, but’ couldn t

quite muster the muscle. As an alternative, we'sold the whoIe technology to f*
. Standard Oil Company (Indlana) ‘where it now ‘forms one of the principal
businesses of Amoco Chemicals Corporauon Somethmg Tike 6 billion pounds
per year are currently made by Amaco and its hcensees So, by 1956 (the .
end of our ﬁrst 10 years) we were moderately weIl known, and had some
capital ‘and new annual income. 4
Most of the income was mvosted in more research, which generated in
1959-—among others our second prece of original chemlstry, the oxidation ""_
of cyclohexane in the presence of boric acid to make the basic 1ntormedrates
for nylon in much hlgher yleld than Had previ usly been attamable We now

"'Poulenc, Farbefifabriken Bayer and Mitsiibishi Chémical, dmong othets. Als
- flowing from the research in this period came our maleic anhydride process,
which accounts for approximately 60% of the world’s capacity of that im-

2
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Foreword

This document contairs the keynote presentations of the technical 'session -
held in conjunction with the Thirteenth Annual Meetmg of the Nauonal
Academy of Engineering oni ‘November 10, 1977 :
Academy members Ralph Landau, Richard 8. Morse and Kenneth H.
Olsen discussed various environmental, financial, legislative and psycho-
- logical factors in today’s society that adversely affect the process of moving
innovative technology from its conception to its introduction in the market-
place. The presentations Were based onthe’ pefsonal’ entrepreneurial and
management experiences of the speakers in'the chemical, high-vacuum and
" computer industries. Inductive in approich; they were intended to identify
problem areas as well as remedial approaches deemed necessary to revitalize
the art of innovation and entrepreneurship in both new enterprises and large
~ corporations. The papers reproduced herein represent the views of the authors;
they are being published by the National Academy of Engineering in response
to many requests for copies received subsequent to the meeting at which they
were presented.
In the first paper, Dr. Landau presents a case history detailing his personal
entrepreneurial experience in the chemical process industry beginning shortly
after the end of World War IL He includes some observations on the continuing
interest in entrepreneurship as evidenced in the student bodies of universities
" with which he is presently associated. This interest and desire continue despite - -
various barriers to innovation imposed by the government, which Dr. Landau
classifies as regulatory, tax, inflation and uncertainty. He discusses each of
these categories and offers suggestions for ways to eliminate or moderate the
effect of these governmental barriers to innovation. Dr. Landau concludes
with some ideas on organization for innovation, recognizing the continuing
need for entrepreneurship, risk-taking and innovation.

~In the second paper, Dr. Morse presents some general observations on the
state of the national environment for technological innovation and generation
of new technical énterprise. He notes that many factorsin the national en-
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efficiency; an important advantage is that it involves less direct gov-
- ernment controls” An important problem-with more'selective support
mechanisms:ig that it is'so difficult to estimate in advance the social
benefits and costs of particular types of R. & D. &)rojects. Tn my own
o;glillion, if a program of this sort were started, a combination of
selective and more general forms of support would bs most effective.
- Althongh many economists suspect that there may be an under-
investment in certain areas of civilian technology, there is-at the same
tirhe some concern:that the federal government, in trying to improve
matters, could do more harm than good. In this regard, it seems to be
generally agreed that any selective program should be neither-large-
scale nor organized on a crash basis, that it should nof be focused on
helping beleaguered industries, that it should not %f.t the government
involved in the latter stages of development worl, that a proper coupl-
. ing be maintained between technology and the market, and that the
advantages of pluralism and decenfralized decision-making be
recoguized. ) .
In previous sections of this paper, I have discussed (all-foo briefly)
a variety of policy alternatives that have been suggested for improv-
ing the existing federal posture concerning civilian technology, as well
as’ the broad issues that bear on the relative desirability of many o
these policy alternatives. Perhaps the most important point to-empha~
size it this connection is the extent of our ignorance and uncertainty,
- There sometimes is a tendency to slur over—or perhaps not to recog-
nize—the faét that very little really is known concerning the effects
of inany ‘of these policy alternatives, or concerning the desirability
of their effects. (Indeed, in some areas; no onereally knows how to
study these questions effectively, let alone:provide answers hers and
now.} Given the current uncertainties, it would seem wise to. proceed
with considerable caution, and to build into any program the capacity
and necessity to resolve many of the key uncertainties before too big
a commitment is made.. - - - s ke Co -
‘Finally, it is important to recognize that the nation’s basie economic -
policies may have a ‘notable impact on: R.-& D. and technological
change in the private sector. Technology poliey, after all’must be
integrated with and viewed ‘in the confext of, our overall economic
policy, With regard to antitrust-policy; swhich is an impertant ele-
ment of our basic economic policy, the available evidence:dees not
indicate that we must permit very great-concentration of:American
industry to achieve rapid technological change and the rapid sdoption
of new techniques, : S R
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others *® indicate that small firms and independent inventors play. ..
a large, perhaps a disproportionately large, role in conceiying major,
new ideas and important inventions, Further, although full-scale
development often requires more resources than small firms eommand,
the. investment required for development and innovation is seldom so
great or so risky that omly the largest firms in an industry can do .
the innovafing or the developing. Studies of the drug, eoal, petro- .
leum, and- steel industries indicate that, in all of these industries, .
the firms that. carried out the most innovations, relative to their
size, were not the biggest firms.5® Only in the chemical indunstry does
it appear that.the Iargest firm has done the most innovating relative
to its size.5t. o o ) .

The available evidence does not.seem to indicate that giant firms .
devote more resources, relative to their size, to inventive and innova-
tive activities than their somewhat smaller competitors. There seems .
to be o threshold effect. A firmn has to be a certain size to spend much:. .
on R. & D. (as defined by the National Science Foundation), but . -
beyond a certain poimt, increases in size no longer bring a proportionate
incredse in R, & D. expenditures.®s As:would be expected, the threshold .,
varieés”from industry to industry, but it appears that increases in -
size beyond an employment level of about 5,600 employees generally...
do not result 1n more than proportional Ineresses in innovation inputs. .
or outputs. Mdreover, there.is some evidence; that the biggest firms
produce less inventive and innovative output, per dollar of R. & D.,. -
than smaller firms, ~ " . o .

Turning from size of firm to industrial concentration (which can
be quite a different thing), most studies of the relationship between -
industrial eoncentration and the rate of technological change conclude .
that a slight amount of concentration may promote more rapid in-
vention and imnovation. For example, very splintered, fragmented
industries like construetion do not seem to be able to promote a rapid
rate of technological advance. But beyond .a. moderate amount of
concentration, farther inereases in concentration do not -appear to he +
associated with more rapid rates of technological advance:. Thus, :

the evidence does not seem to indieate that very greai concentration -

must be permibtted to promote. rapid technological change and the =
Tapid adeption of new technologies.® & - TR
Several other pbintsshould be noted. First, new firms:and firms en-

tering new- markets play a very important role in the process of fech- - :

nological change. Existing firms can be surprisingly impervious to:
-newideas, and one way that their mistakes and inertis can be overcome
in our economy.is through the entry of new firms, Second, cases some-

times oceur where industries contain such small firms or markets are
so fragmented that technological change is hampered. Tn‘such cases,
23 we pointed out in-section 2 (in connection ‘with agricultare);it ~-

may be good public policy to supplement the R. & D. provided by
. the private sector. Third, it is generally-agreed by economists that the

ideal market structure from the point of view of promoting technolo-

gicdl’ change s .one characterized by a mixture of firm sizes.- Com-

‘»[5:]899 Jewkes, Sawers, and Stfllerman [21), Hamburg [18], Mueller: [38). and Seherer
1 See Mansfield [26] and Mangfield et al, [28], - ) g :
& Soe MansSeld et al. [28F, -~ " - o Lo
B See Scherer {361. An exception here {a the ehemlcal Indusiry. =~ -
= See Scherer [561. el P AR
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R &D. (e2nd thus in measuring increases in R. & D expendl-

tures% a tax credit for increases in K. & D. spending might be con- -

Sldered if it séems desirable to increase federsl support for civilian

t.echnology I adequate measures were available to guide more selec-

tive forms of support, perhaps they alone conld do the }ob but such
meaﬂlres are presently in their ].nfancy

-2, MAJOR ConsmrraTIONS TN FORMULATING PROGRAMS

The choice-of the ‘general type (or types) of program is only ong of -
many decisions that would have to be made, if some new federal sup- -

port for R. & D..in the private sector were deemed desirable. Thiy
section takes up five additional points coneerning the formulation of

sucha program. First, to the exfent that such a program were selecs
tive;there seems tobe o . considerable amount of agreement among econ-.

omists that it should be neither large scale nor organized on a crash

basis. Instead, it should be ¢haracferized by flexibility, small-scale =
probes, and parallel approaches. In view of the relatively small amount

of information’ that is available aind the great-uncertanties involved;:

it shonld be organized, at least In part, to provide information con- * .

cerning the returns from a- larger: ‘program.-On._the ‘basis of the
information that results, a more informed judgment can-be made con-

cernifg the desirability of: ingreased or, for that matter, perhaps de~ .

créased amounts of support.*

Becond, aity tempfetionto'focus the progra.m on economlca,lly belea.- :
guered: indastries. should be rejécted. The fact that an industry’is in -
trouble, or that it is declining, or that it has dificulty competing with"*

fore;% firms is; 'by. itsel, no justification for additional R. & D. More

may not have much payoff there, or ‘even'if it' does; the addi-

tional resources may have'a bigger payolf somewhere elsé in ‘the econ- -
omy. Tt is important to recall the circurhstances under which the'gov-

ernment is justified in’dugmenting private R. & D Practmn.]ly Al

econemists would agres that such sugmentation is justifinble if’ the
private costs: ard beméfits detived from R: & T @0 not adequately
roftect thesocial costs and henefits, But in ‘any industriesthereds little *
© or ng evidence of a_f¢rious dlscrepancy of this sort betweén private:’

and. ‘social costs and’ benefits.” ‘Indeed, Soma’ mdustnes may"spen,‘. too:

xoziehi; frém soriety’s point of view, on R &D.
; 'I‘hlrcl excapt’ in the. most Gisual

Ircumstanees, the go‘vernment'5 L

should avoid getting involved i the latier stages'of developmient worls. ™
In'general, this is'an aréa where firms‘are Tar mord adept then govern-"

ment agencies. As Pavitt has put it, govenunent Programs in support'g

of eivilian techmology “should be managed on an'incremental, Stép-]

¥,
step ‘basis, With the purpese of reducing key scientific and: tau,lunua] B
uneertainties to n degrée that private firms can use thie resulting know]-

edge 6 decide when (with their own inofiey) they should move into

full-séals commercial development“" “Althongh thére may be’ éasss *
whére development costs are so: high tha.t. private mdustry cannot ob--
tein the necessary resouroes, orwhiere it is so important’to our riational™
security or well-being that a particular technology be developed that |
the .governmerit must step m, these cases do not amse very. often I_n-

4 Some of the materlal n thifs and tbe next sectlon elnsely para.‘llels pnrts ot [27]
"3 Pavitt [497, 9.1
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methods has resulted in a saving to the government of-$400,000 in-the:
‘case of air conditioners and of $300,000 in the case- of water heaters -
purchased in one year alone. Relatively straightforward changes in
the nuclesr staridards’ formulation process seem to have expedited-.
this process considerably. With regard to the encouragement of in-
novation in the private sector, the program’s officials feel that progress
bas been made. As in the case of the Experimental Research and
Development Incertives Program, it ‘is very difficult at. this point.
to say what the net effect of each of these experiments has been and .
to tell whether they will result in social benefits exceeding their social |
costs. Nonethéless, it seems reasonable to eéxpect that this program will
shéd light on a number of the major issues considered in this report.*® .

~11; GE?{ERAL‘VERSUS SoiecTive Svpeort Mecranisy

In section -8, we described briefly some of the mechanisms used by
the governments of Britain, France; and Japan to support R, & D, in-
the private sector..In section -9, we discussed- the. advantages-and-
disadvantages of various mechanisms that could be used in the United
States to inecrease Federal support- of-private-secter R. & D if- this
were. deemed desirable, In section 19, we described- severa) programs:
currently being carried out by government agencies which should shed ™
light on the relative desirability of some of these mechanisms; as well -
ag on the desirability of further Federal support for private sector:
R. & D. With this material as background, we turn.row to a. dis-
cussion of some of the major considerations that probably should
be kept in mind in appraising the pelicy optionsin thisarea. -

To begin with, it seems fair to say that most economists who have
studied this problem have come away with the impression that our
nation’s programs in support of civilian technology are ad hos, and
that 1t is diffieult to understand why we have allocated this support in
the way that we have, For example, an enormous amount of support
has been provided for civilian aviation technology, but very little
has been provided for railroad technology; an enormous gmount of
support has been provided. for agrieultural technology, but very little
‘has been provided for construction-technology; and so on. {Perhaps
~ this allocation of support can be defended; but I kmow-of no serious -
attempt to do z0:) AlSo, many economists who héve written on-this' -
topic seem somewhat uncomfortable about the extent to which federal
support of R. & D. in the private sector is related to a relatively few
high technology areas. When one looks at federal expenditures for
R. & D. performed in the private sector, the data, shown in Table 4,
indicate that the lion’s share goes t6 industries like aircraft, electrical
equipment, and instruments. 'Yet the marginal rate of réturn-from.
R. & D. may be higher in less exotic ‘areas like textiles or machine
tools than in these high-technology fields.” - o -

If these misgivings are close to correct, it is Tikely that a general
tax crédit for R. & D. wonld be a relatively mneflictent way of iricreasing
federal support for R.'& D. in the private sector. This is because, as
rointed out in section 9, it -would reward many firms for doing what
they would have done'anyway, end it would be likely to encourame the |
same sorts of R..& D. that are already being done. A tax credit for

4 For some recent dscussion of fﬁla program.; gee Science, Sei)temher 26, 1975. '
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Seventh, the Federal Government might establish prizes for im-
portant industrigl innovations and developments. Such prizes would
of course, make privately financed R. & D. more atiractive; if a firm .
or individugl felt that'a prospective R. & 1. project miight lead to
results worthy of such s prize, the rewards wounld appear higher than
without the prize. An important disadvantage of this mechanism is.
that it is so difficult to figure oui which: innovations are worthy of
prizes and which are not. Given the enormous problems in measuring
the social importance of an innovation, this mechanism may not be
as feasible as might appear at first glance.

10. Tarue Froerar, Prograns Desiened To TLIGMINATE THE Issozs '

On March 16, 1972, former President Nixon, in his special message
to the Congress on science and technology, established three programs
related to Federal support of R. & D. m the private sector. One was
to be an analytical program at the National Sclence Foundation to sup-
port studies of barriers to technological innovation and the effects of
various possible Federal policies on these barriers, The other two, one

. to’'be carried out at the National Seience Foundation and one at the
National Bureaun of Standards, were fo be experimental progranjs to
determine effective ways of stimulating R, & D. in the private sector
and to provide experience with incentives that the Federal Govern-
ment might use to promote the application.of seience-and techuolopy
in the civilian sector, In this section, we deseribe the nature and status
(2s of 1975) of these programs, each of which has an obvious bear--
ing on the topic of this report. ke P

“The Nationagl Science Foundation's National B: & D. Assessment

ol ) Program. - SN .

Established in August 1972, this is the analytical program ecited. -
above, This program analyzes the patterns of B. & D. and technological
innovation in the United States; the incentives and decistons that un-
derlie these patterns, and the effects of various Federal policy options:
on future patterns of R, & D. and techrological innovation in this coun-
try. More specifically, this program attempts to shed light on the fol:
lowing sorts of questions: How are decisions made with regard to R &

. D. and technological inngvation! How_dees government regulation.
afféet R, & D, and technological innovation ? How.-do tax policies, pat-..

ent.policles, and ‘antitrust policies affect R..&:D. and; technological -

Innovation? What are the social henefits and costs from technological .

innovations? What are the effects of international technology transfer

on-U.8, balance of trade and employment? = .. = e
.To carry out its worlk, the National R. & D, Assessment Program sup-

ports both intramural and extramural work. A great many of the

. extramural projects have yet to reach completion, since most: of theim -

were not begun until fiscal 1974, Thus, it is too soon to attempt to sum-.
marize the results obtained to date. However, it is clear that this
program will add to the stock of fundamental knowledge in this area.

For example, some of the works cited earlier in.this paper wers sup-

ported by this program, It is to be hoped thata number of the issues
considered in this report will be clari.ged considerably by the results
to be obtained by this program, '
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mnch of their work. This is the route also taken by the N‘Ltmnal Re-~
search and Development Cmporatmn in Britain and by some proposals
in the United States™ It has the advantage of bemg direct and selec-
tive, but it can involve po‘lmml problems in the choice of contractors,
as well as problems relative to the dizposition of patents resnlting from
stich contracts and grants. At present, different Government agencies
have adopted dlﬂuent policies with 1espect to patents.. Some, notably:
the Department 6f Defense, allow the tifle to tlie patent to remain with
tlic contractor; others, like the Atomic Energy Commission, have re-
huned title to the, p‘ttentf-‘ There-has been a longstanding arrrument
vver the relative merits of these different patént pohcms = GHIl another y
more fundemental “difficalty” with this mechanism for supporting
private sector R. & D, is that it is so diffienlt to estimate the social
costs and benefits of aproposed R.&D. projéct in'advance. More will
. be said about this in section 11.

Third, the Federal Government could support additional civilian
R.&D. bv initianting and expanding work of the relevant sorts in gov-
ernment Jahoratories. This technique has the advantage of being diTect
and eolective. But there are great problems in havmg R. & D. con-
ducted by organizations that are not in close touch with the marketing
and production of the produet. It ds vcry important that there be un--
impeded flows of informationand good coordination of R.&D. on the
one hand, and marketing and production, on the other. Otherwise, the
R. & D. s likely to be misdirected, or even if it is mot, 1t may be:
neglected or resisted by potential users. This-is a-difficult enough-
problem for various divisions of & firm,-and it would.seem to be made
worse if the R. & D. is done in. government laboratories. In the last
decade; many governments have tended to convert government labora-
tories and to inerease the amount of government-financed R. &£ done
in industrial firms in order to bring R. & D. n'to closer contact. with
application and commercialization.®

Fourth, the Federal Government conld insure port.lon of private
eredit to firms for R. & D.. and innovation:costs. It is frequently
claimed that the reluctance of Jenders to-extend credit to risky and
tong term projects. is an undesirable barrier to innovation. To the ex--
tent; that -this is:the case, such a program might help to remedy the
situation. The government. could,-for a.fee, share the.risk with ‘the
private lender for loans.for R. & D). and related purposes. The ad-
vantages of such a program are that it-would not commit the govern-
ment to large expenditures; the administrative costs would-be low, and
there wou]§ be Little federal mterference in the lending decision. "The
disadvantages ave that it results in a-contingent - Imhlhty for: thé
Treasury, pohtmal problems econld: asise in awarding the Joan insur: "
ance, and, most important of all, there is.very little hard evidenee that-
the capﬂ:a.l markets operate so moﬂiclently (from a soclal pomt of
view) that such a program is needed.” :

Fifth, the Federal Government: could use its-own purcha.smg pro-
cedures to encourage technological cliange in the private sector. As
shown in table 8; the Federal m*ernment’s purchases of many kinds

= Bee Nelson, Peck, &nd Kalachek [-15]
0 See Mansfield [25].
“v-See QWCD T
 See Plelarz [551.
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TABLE 6.~-PERCENTAGE DISTRIDUTION OF-PUBLIC RESEARCH AND DEVELOPMENT EXPENDITURES DEVOTED 10 ;
P T T TP -~ :VARIQUS FUNCTIONS, 136869 B toees T T

) L ©, . .Military, . - Economic, . Welkere, "7 . Othes, ;
. s 0 space, . apriculture, °  health, ncluding
- Country - e To.-puclear - manufacturing |- environment universites ®, - - TotalL-

United Stita

France..__.

1.Hecause of colinding ¢iors, Rems Sometlmes do ot stm fo total.”
Stres: OECD statistics, as qubtdd In Gifpinift3g - 3 0
TABLE 7.-~RESEARCH ARD DEVELOPMENT EXPENDITURES AS A PERCENT)

- Country
United States = : R it palod 2.8
United Kingdom.. - - R 4
JAPAN oo o e oo m e memmmm——mm s g e——— - L5
. France s - La
WestGermany. - - 20

Source :Sciencé and Technology A&éncy, Japan, as quut:zd by Pecki§ ;

An interesting . feature of Japan’s technology policy is that a very
low percentage: of the nation’s R. & D. is financed by government. |
Japanese industry supports a much larger’shave of the hation’s R. &."
D.'than does industry in the United States, the United Kingdom, or-.
France. About three-fifths of the Government’s R. & D, expenditures.
on economic development are for the programs of the Agency of In-
dustrial Science and Technology, which has run about a dozen na-
tional Ri-& D. programs’ on electronic comiputers, électric cars, &ea
water desalting,-and other:siich topies, The projécts are chosen ‘on the
basis: of their potential -importance to the economy; and the appear-
ance: of market: failure which has prevented the privite sector from
carrying ithem: out.- Also, the Agency provides subsidies’ (amounting
to one-half of the costs) for particular devélopmetit projects proposed
by:industry. This program is smaller than the previously mentioned-
one, its total fundingin 1972 approximating $9 mullién, -~ - & -

Japan also has used a varlety of tax-credits for industrial R. & D

-In 1967; it introduced a program whereby a firnits permitted & 26 per-
cent:tex deduction on-R. & D.. expenses nup to the point ‘where they °
represent an inerease of no more than 12 percsnt over the {irm’ highest
amnual R. & D. expenses since 1967, and & 50 percent tax deduction i
additional R. & D. expenses, the maximum tax deduction’ being 10
percent of the corporate tax. Further, there is accelerated depreciation
for the construection of pilot plants for new technology, accelerated de-
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be very hlgh Moreover, the marginal social rate of rei:um also Seems.
. high, generally in the nelghborhood of :30-50.percent.. As in the case....
ol agriculture, there are g variety of Very important ‘problems and ||
linjitations inherent in emch of these studies. Gertainly, they are very ..
frail reeds oni whlch to base policy conclusions. But recognizing this -
fact; it nonctheless is remarkable that so many independent studies. .
based on 50 many, tvpes of data result in'so consmtent a set of mnclu-

sions, ‘ . . .

8 M_ECHANISMS OF GOVL“RNM’EL«T SGPPORT m’ OTlTER COUN:L‘RIES

Having discussed the available evidenice bearing on whether or notf
therc may'be an under-investment in divilian B. & D. of various kinds, :
we tuxn now to'a brief description of some of the mechanisms used in -
thres other countiies—the United Kmmiom, France, and Japan—tﬂ -
support R. & I3 in the privatesector. . .

Dnited K mgdom .

lee the Umte-d Sta,tes the: United ngdom has devobed a Iarge
_share of its' government R.&D. expenditutes to'defense and atorric™
energy {table 6). At the same time, however, it hagtried ina-variety of -
ways to support civilian - ‘teehnology as well: The National Research
and Development Corporation s a public corporation that supports the
development of innovations by paying part oriill of the development *-
costs, licenses firms to exploit public sectorinnovations, and enters into
joint ventures with private firms. The British’ Government provides -
finaneiad support for small firms, research associations, and universities™
to further the practical applications-of research. Reeently the level of
this support approximated $10 million per year. In 197G it spent about
$10 million to support research associations; In gddition, it has engaged
in large programs of grants to industry for research on processes, pro-
Vlded “launchmg aid® for the development of eivilian aircraft and
engines, and ]ent advanced ma(:h}ne bools w1thout fee to potential pur- :
chasers or users.”
Although it is d;fﬁcult to eveluate programs of this sort; there seems
to be a widespread feeling that Britain’s programs have not: been very .
suceéssful. This i often attributed, af least in part, to the fact that

the Government- has been too inclined to assume the entreprenenrial

role and to engage in commercial development activities. The Govern=
ment has tended to commit itgelf o the full-scale ' development of par-- -
ticular technologies too soon and too massively. In other words, accord-
ing to many experts in the United Kingdom and elsewhere, the British -
Government has tended to engage in actwltlea that might better have

been Ieft to the prlvate sector ] . o

ance :
There have been a nurnber of French programs to support cnnhan
technology, particularly in high technology fields or in fields thought

to be important for mduqtrnl independence. There kave been “the-
. mnatie action programs,” meant to coordinate applied work in inter-

*2 Spa Hollomon zm[i Asgoelates [20].
41 See Gilpin [13]
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percent. Another study, by Evenson,® uses time-series data to estimate
the marginal rate of return from- agricultural R, & D)., the result

being 57 percent. Alse, Peterson’s study of porltty R. & D). indicates

that the marginal rate of réturn for this type of agricultural R: & D.

is about 50 percent. Schultz’s study indica.tes_a_ mal‘ginal rate of retursi -

of 42:percent.*

In sum, every study carried out o date seems to indicate that the
‘average social rite of return from agricultural R. & I). tends to be
very high. The marginal social rate of retuin fromagriculural B. & D,
also seerns to be high, generally in the neighborhood of 40 te 50 per- -
cent. Of ecourse, as stressed above, these studiés are based on'a number
of simplifications, and it would be very risky to-attach toe much -

" significanes to them, since they are rough at bist. All that can be said |
is that the available evidence, for what it may be worth, _sugﬁgests
that the rate of return from agricultural R. & D. has been high. .

- - INDUSTRY

7. Measoremens oF Socrar, Bewerfrs Froy New TroENoroey:

Havihg sammarized the:available results concérning. the socisl rate .
of return. from R. & D. in agriculture, we must now provide the same -
information for industry. Recently, a study was made by Mansfield,
Ra.plc;%mrt, Romeo, Wagner, and Beardsley * of the returns from 17 :

Hie industrial innovations. These innovations occurred in a varicty

of industries, including primary metals, machine tools, industrial
coitrols; construction, dritling; paper, thread, heating equipment, elec-

tronics, chemicals, and household cleaners, They occurred in firms of

quite different:sizes. Most-of them are of average or routine import-
anice, not-major breakthroughs. Although the sample cannot be re-

garded. as randomly chosen,. there is no obvicus: indication that it is :
‘biased -toward very profitable innovations (socially or privately) or

relatively unprofitable ones. - e : s ;

To obiain social rates of return from the investments in each of these
innovations, my colleagues and I used a model somewhat like that des-
eribed in figure 1;except that we extended the analysis to include the

pricing behavior of the innovator, the effects on displaced products, -
and the costs of uncommercialized R. & D. and of R, & I), done outside -
the innovating organization. The' results indicate that the median’

social rate of return from the Investment in these innovations was 56

pércent, a - very high figure. On the other hand, the median private rate

of return was 25 percent. (In interpreting the latter figure, it is im-:
portant to note that these are before-tax returns and that innovation is:*

arisky activity.) S R e ]
_ In addition, my-colleagues and -1 obtained. very rich and detailed
date concerning the returns from the innovative activities (from 1060

t0°1972) of ‘one of the Nation’s largest firms: For each year, this firm .

has made a careful inventory-of the technological innovations arising
from its R. & D:-and related activities, and: it has‘made detailed esti-
mitesof the efféct of each of these innovations on its profit stream, We

= Sep Evenson [101, TR

2 Hee Deterson [94]. T

= See Schultz [58].

 Hep [20]: Part of the relevant material wilf appear in M, Menafierd, ‘T, Rapogurt,“& .

Romeg, 8, Wagner, and G. Besrdsley, “'Socinl and Private Return from Industrial Tnnova-
nE, it ) N

tio: " Quarterly Journal of Bconomics, forthcoming issue,
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6. MEASUREMENT oF Soc1ar Brwerrrs From New TROENOLOGY:
- e AGRICULTURE: . . .-

Binge'we eannot rely solely én @ pricri théorizing'to téll use whether
there is an undér investment in R. & D. in'the private sector (and if:
so, where it is Tost severe), we must turn to the available émpirical .
studies of the returns from R. & D. of various types. These Tesults.
should provide some Information concernizg what society has received
from various forms of R."& D. hivestment in ¢he past. Of courss, there '
are a viriety of problenis’in measuring the social bénefits from new.’
technology. Any innovation, particularly a major one, has effects on,
many firms and badustries, and it obviously 15" difficult to evaluate™
each ong and sum them up properly. Nonetheless, economists have
devised technignés that should provide st least' rougli estinates of
the social Tate of return from particular innovations, asstiming that '
the innovations can be regarded asbasically fesourée-saving in nature.’

‘To estimate the social benefits from an innovation, eéconomists have .
used a model"of the following sort. I the innovation results in a shift

- downward in the supply curve for a product {suth as from S; to S.in "~
figure 1), they have used the area under the product’s demand curve
(DD} between the two supply curves—that is; ABCE in figure 1-—as”
a nidasure of the social benefit during the'relevant time period from
the innovation. }f all ‘other prices remain constant, this arex equals
the sovjal value of the additiofial quantily of the. product plus the
social'value of the résources saved as a consequence of the innovation.
Thus, if one compares the stream of B. & D. inputs relating to the
inmovation with the stream of a social benefits measured in this way,
it is possible to estimate the social rate of retufi. from the R. & D.
investments " v e T e o

Price.

0 “Quantity

Frovre 1.—Measurement of Socizl Benefits from Technological Innovation.

1 See Mishan [38] and B. Maznsfield, “Case Btudies of the Measurement of Benefits from
Helentifle Information and Technologleal Innovation."dpresenteﬂ &t the First U.8.-U.8.8.R,
Symposlum onthe Economics of Information, Lenlngrad, 1975,
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3. Tae Bastc’ Eoovomics’ or Qoverwiiys Svrroit o ‘CIVILIAN
‘ e e TROENOLOGY T L 3
In:recent yedrs, economists have mads-sonie attempt to’deberining -
- on the basis of general economic theory, whether it is likely that ex<’
isting Federal programs in-support. of- civilian technology are ade-
‘quate. In this section, we summarize some of the grg-u_megts_ bearing on
this question. Tobegin with, it is'generally agreed that, because 1t is ..
often difficult for firms to appropriate the benefits that society receives
-from newtéchnology, there may be 4 tendency. for too few resources.
to bedevoted to'the development of new technalogy. It is also generally.
. agreed that the extent’to which these benefits are appropriableds probs
" - ably related to-fhe extent of competition faced by .the pofential in- .
~novator and to the kind 'of research or ‘development activity. in gues-
tioh, In particilar, the more coripetition there is.and the inore bagic .,
the information, the less appropriable it is likely to be. However, this. .
© argument is blunted somewhat by the obvious Tact that some inven-.
tive'activity is carried on with little or no economic motive. Clearly;in- ..
-ventors and technologists. are not motivated zolely by dollars and
Scents. - e L b
. Eeonomists seem to agree thit, because R. & D. is o relatively risky
- activity, there may be a tendency for firms.to invest-too little in it, given
that’ many firms séem to be averse to risk and that, there are only -.
-limited and imperfect ways to shift risk. On the one hund, if firms are: .. -
-bigenough so that their R. & D, program ig-reasinably large com- .
pared to particilar projects, uncertainty is likely to be-handled more. -
effectively. On the other hand, since the threat of competitive innova-~
. tion is'an important stinaulus to make firms more willing fo.aceept-the -
uncertainties involved in B. & D.,:there are obvious disadvantages in -
firms becomihg too targe relative to the total market. In any-event, it~ -
seems to-be generally agreed that the riskiness of R. & D. is likely: to -
result in less R & D, than may be socially optimal. .- S
Still another reason “why there may be an under investment in
particular kinds of R. & D. is that they may be characterized by sig-
‘nificant indivisibilities. In other words, they may be characterized:
by economies of scale that prevent small organizations frori under-
taking them efficiently. This argument-seeins much more applicable
to development than to research. It is important to: recognize that,
while firms may have to be a cextain minfmim scalé to domany kinds of
R. & D. effectively, this seale may- be a relutively'small share of the
. market. Furthermore, it .js.important. to recognize that small firms -
have been résponsible for.inany . importent. innovations, svhile many- - :
big firms have concentrated on more minor improvement innovations.:
Nonethéless, bearing these qualifications in ‘mind, it is often argued
that some industries are so fragmented, they cannot do the proper
‘amount of R: & D.1s : : S : E

WTor a discusslon of the conslderations inv_ol'ved in this and- the previous two 'Iptu'a-'
grephs, see Noll f£6].
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jouraged whevever-possible. Although these steps will not solve the

problém, they will eértainly be a step in'the right direetion.”’:

- o 'PATENTE;:TAX"I_XGEK'TIVES. wg, any Orime Exrermivg Potior" e
v ' © 0 INSTRUMENTS T

Federal contracts and grants for R. & D. are by no means the
only way in which the Federal Government cuirently supporis R. & D,
activities in'the private seotor. Im this sectien, we provide a brief
(and necessarily é:lmt;chyc)‘t description of soms of the other important.
‘ways that the Federal Goverriment provides such support. Lo

- The Patent System

-.The U.S. patent laws grant an inventor exclusive control over'the
use of his invention: for 17:years, in exchange for his making the’
invention public knowledge. Proponents of the patent system argue -
that these laws are an Important incentive.for invention, inno- |
vation, and early disclosure of new technology. Critics of the patent
systein stress the social costs arising from monopoly and question
the importance of patents as an ihcentive in many parts of the modern -
_ economy. Few critics, however, would go so far as to say that the
.. patent system- doés nét encourage additional R. & D 'in at least some
_parts of our economy.®: C e - R

] " Tex Laws - o )

The tax laws.provide some stimulus for privite R. & D.If the-
tax treatment of investment in plant and equipment and in R. & D,
were neutral in terms. of its effects on incentives, B. & D. would be -
classified as a capital investment, and depreciated over its useful -
life. Instead. our tax laws allow E. & D, expenditures to be treated "
as current expenses, which means that they are made more profitable -
relative. to other forms of investment. Another provision of the In-
ternal Revenue Code zllows the sale of patents to be taxed at capital
gains rates (which generally are lower than ordinary rates}, even -
if the person is a professional inventor and in the business of miking
and selling patentable inventions.* : : :

Regulaﬁ'm

Some aspeéts of Federal regulation seem. to encourage R. & D. .
activities in the private sector. For example, with:regard to the air-
lines, it has frequently been concluded that attempis. to keep. prices.
ahove the competitive equilibrium level have resulted in a high rate,
perhaps too high a rate, of technological change and innovation. Ob- .
viousty, however, this is not true of all regulated industries. For
example, in the railroad industry, it is frequently claimed that regu-
lation has dampened research and innovation, e.z., in the-case of the
Big John covered hopper grain.cars: Despite recent stidies of the
Averch-Johnson effect, regulatory lag, and a variety of other relevant -

¢ But the competition obvlously should be real, not just & facade. The encouragement of
msny propesals that have no chance of belug sccepted to give the appearance of compe-
titton merely resutts in additlonel soclnl waste. Bes [28]. .

W Bep Markham {31] and 8ch [58]. For a Britlsh study.-;;g..c. Taylor and Z, 811 !

erer
berston, The Hconomic Efecta of the Patent Syatem, Cambridge, 1!
1 See Weldenbaum {82].
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changa in the private sector but in the public sector. Although there 1s-
unquestionably some beneficial spillover, the benefits to the private see~ -
tor seem decidedly less than if the funds were spent directly on private:
sector problems.* o ' )

"TanrE 6.—Total Federal obligations for B. & D. to the 40 universitics end cattéyes .
receiving the largest amounts, 1978 .

Rank and univerasity Milliong Ronk and universily .M&Itiuns

3 O MIT e 114121 USC e $22:
2 University of Califoznia, 8an |22 University of California, San .

. Dieg0 oo .. 49 Franeisco .. .. __ e R
8 Stanford . 46123 Colorade _ 81
4, Harvard . - 4624 20~
4§ - University of Washington.. 45 | 20 19 -
6 TUniversity of Wisconsin, : 26 19

Madison —ee——__ - 44127 I8
T UOLA - - 44 (28 - 18
8  Berkeley 41129 University of Miami___.__. ~ 15
9" 'Columbia 41130 TUniversity of Texas, Austin- = 16 |
10° Michigan __—_. 87|31 University of California,
11 Johng Hopkins.. 85 Davig .. . e
12 3232
13 8133
14 81|84
15 30135
16 . 29|86
17 * University of Illineis, - 37
v UrbAnA o _ 728|338
18 - 25|29 Northwestern ..
19 23|40 Hawqil -
20 Ohio State_ - 22 !

10f cogrse, ﬁot all of these univérslhieé and ¢olleges are in the prlfate'sen;tor. Accbiﬂl_ﬁg_ o
to the Natienal Secience Foundation, mbout 40 perceni of total Wederal obligations went

to private colleges and unlversities. . RPN . .
Souece @ National Science. Foundation, -Federal Suppori to Universitles, Colleges, and. |
Belected Nonprofit Organizations, Washington, 1975 ) 5 e P 3
In other cases, the rationale for Iarge federally financed: R, & D, ex- "~
penditures is some form of market failure: In the case of energy, for
example, it has been claimed that the social returns from energy .
R. & D. exceed the private returns because of the difficulties faced by
a firm in:appropriating the social benefits from its R.'& D. Also, it has
been argued that risk sversion on the. part of -firms may lead to an
under-investment (from society’s point of view) in R. & D. Further,
the availability of energy is frequently linked to our fiational secutity,®
In the case of agricwiture, the fact that farms are relatively small pro-
ductive units has been used to'justify federally financed R: & D. The
argument that farme are todsmil to engige in an efficient R. & D.
effort certainly was more conipelling: when there were féwer and
smaller industries supplying agriculture; But according to many éx-
Perts, there still:seem to be Important aspects of farming that ave Hiot -
reflected in obvious markets for these sappliers,- -~ 7 . T TR
Finally, as we saw in table 2,'some federtlly financed R: & D. is
directed toward the general advance of seience and technology. Such
_ expenditures seem justified because the private sector will almost cer-
tainly invest less than is socially optimal in basic research. This is
£ See Mansfield [25], pp. 224-28. Methematice [88] has carrled out s atndy, based on
Eelutan o the, S oo s T soemer Sagustratel I Sgre 1), fo extimate fre

these innovationa resulied in' henefits to the ¢iviiian economy & 1 E
P For example, see Tilton [60]. . eco OTLT AmOUnLing to about BT billion. .
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petroleum, drug, rubber, pmmary metals, and food Industries, among..

others, the percentage of R. & D; performance that is federally f1

narnced is much smaller, Thus e(fust as federally financed R. & D. is con- :

centrated in a few areas, so federally financed B. &D. tends to be con-
centrated inw relatively few industries.” ! .

TABLE 1L,—SOURCES OF RESEARCH A'ND DEVELOPMENT FUNDS AND PERFORMERS ‘OF RESEARCH AND
DEVELOPMENT BY SECTOR, UNITED STATES, 1974

1In millions of dallzrs]

- Research and Development parformance

. i . “Coileges Other
5 . . Federal . . | and - nenprofit . TR
Sourea of R, &D_fands - - Goverament Industry umvarsat:as arganiZations Tofal
Fedesal Sovernmant............. i S tB3 2 383' o 1352 t.0I46, 855
ndustry. 13,700 - o 120 3,918 .
c::llegz and umvafsn!:as - i E Limsenmliexa £83 -
Other nonprofit S R - - TR 0 IR ) S0
* Totakoo ... .......-...'......,.‘. - 4,908 - 22,020 3,873 : 1,252 32,088

e Inc]udes associated federally funded research and ﬂevelnpment cumars. Acco:dlng to the Nn!lomlf
Sclam:n Foundation, such centers accoustted for about $500,000,000 of Federal R. & D. obligatians zdministered

dustry, about $800,000,000 of Federal R, & D, oblipations administered by colleges-and’ pniversities, aml :

abnut $200,000,000 of Federal B. & D. obligatfons administered. by other nonpmt‘t urzamzu\mns.
Sourcp: National Science Foundation, “Natlonal Paﬂ.ams ofR. &D. Resources - Washlngian 1975,

TABLE 2—- FEDERRL RESEARGH AND DEVELOPMENT EXPENDITURES FOR SELECTED FUNGT[DNS 1965 -
. 1970 AND 1972 - . T

fin rml!mnsef dnllarsl .

Function -, | S s B R 1965° 1 T 1970 :.- T is72 ¢

Naﬁnnal defense. - - . . .. :RE9 - -8 O6F . 7. 8,703
. .-, 4,638 3,587 2,960
H uh : ;. - EN foUeE3 ot L1164 - 1,387
Muancemnntnfscnenmand hi - » PO - -1 JACRI 705 -
Lidmanin - aaiel . 213 a7 509 -
Transportetion. e oo oo y R 198 .. . o o451 607 ¢
£nergy and devel : : 281 . L aa e
Agricuiture. - - .- 189 <239 i 238
security. ' 42 R I B 11 §

Education : : 19 94 Coms

Sousces “Scignce Endicators,” NatmnalSclance Foundatfon, £973.

TABLE 3.—FEBERAL DBL[GATIONS FOR RESEARCH AND DEVELOPMENT IN HAJBR AGENCIES, BY PERFORMER

i “FISCAL YEAR 18731

~ [in mitlions of do]]ars]

' e H - . ’ lndu%ﬂial Gnllegesand

e Intramural .- firms . universities - . i Total .

- of Awticat g 2 . e 31 -
of & A D123 - F SR 42 - -8
Departrment of Defense . 2,421 5734 | 219 . C B TTh
:Pepartment of Heslth, Education, an 370 9¢ 1,002 L
142 64 -1}
l}g gg gg t1,375
399 2,077 130 !
1National Stience-F - 20 L 435 .
Tolal : I T4, 598 8,683 2,126 17,751
1Thass figures were estimated in late 1972, . * Lo Ty '

* Now Energy Resaarch and Development Administrati ion.

2 Almost $1,000,000,000 was spent in jederally financed resealch and deve!oprnent r.entm admmlsr.ered by t‘rms of "

.universities.
Source: “Fadoral Funds fn: Rasemh Davelopmant. and Olher Scientific Activities,” Nahonal Science Fnunu‘suon,

1972,
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TFEDERAL SUPPORT OF R. & D. ACTIVITIES-IN THE
PRIVATE SECTOR-

By Epwin MaNSFIELD
1. INTRODUCTION

This paper, prepared for the Congressional Research Service at the
Tequest of the Joint Economic Committee of the Congress, is con-
-cerned with the following questions: To what extent does the Fed-
«ral Government support, researchi and development (R. & D.) i
the private sector? Howis this:support distributed among industries,
universities, research centers, and other organizations? What incen-

.-tives are there Tor private reéipients to contrel costs or improve the -
eficiency. of federally funded R. & D, activities? Why is support of
this kind regarded as being in the public interest # What measuréments
Thave been made of the social berefits of additional investments in
R. & D., both in agriculture and industry? Ts there any evidence of
a1 under-investment in particular types of civilian technology? What
. mechanisms of government, support have been used’ in'other coun-
“tries; such-as Japan, France, and the United Kingdom$ In thé United
"States, what are the major advantages and disadvantages associated
Avith each of. the mechanistis for Federal suppert of private sector
_R. &D.{ What are some possible approaches to Jmproving the effective-
“ness of Federal programsin support.of R. &D,.in the private sector?
. Needless ‘to siy, we shall'have to: tréat mdiny’ of- these questions
‘rather’ cursorily In order to keep the paper to-a reasonable size. Tor
‘those who want to pursue some points or 1ssues in more deteil, a rather
lengthy set of referances is included. Also, to prevent confusion, it is
important to define at the outset what we mean by “research and de-
velopment” and by “the private sector.” The National Science Founda-
iion’s definition of research and development is used here. National
‘Science Foundation includes basic research, applied research, and

development as parts of research and development. Basic research
is defined as “projects which represent original investigation for the
advancement of scientific knowledge and which do not have specific
commercial objectives * * **1 Applied research includes “projects
which represent investigation directed to discovery of new scientific
knowledge and which have specific commercial objectives with respeet
to either products or processes”? Development includes “technical
activity coneerned with nonroutine problems which are encountéred in
translating research findings or other general scientific knowledge into
products or processes. It does mot include Toutine technica] services
- to cnstomers * * * [or quality control, routine product testing, mar-
ket research, sales promotion, or sales service].””s As for the private
""5;1, 1%;;3%3?1;}1%501&% Foundation, M ethodology of Btatistios on Rescarck ond Develep-

* Tuid.

(85)
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deveiopment are aHocated and spent. An estimated $23 5 billion will
be spent by the Federal Government for research and development in
fiscal year 1977. Of that sum about $14.9 billion or 63 percent will be .
spent for military and space activities. The Subcommittee.saw.a necd-,
to cbtain independent studies from outside experts because of the hi gh
annual outlaysof pubhc Funds, their, concentration in the areas of mi

tary ahd space activities, the fragmentation and’ apparent lack of ¢o-.
obdination of dec]smnmakmg arid review in thé executive and leglsh- ‘
tive branches and the'abseénce of good mformatmn about the eoonomw
and social benefits of Tesearch and development, ’

Flie compendium was undertakeén to shed light on'the wa.v Federal
research and development decisions are made, the relative prlorltles of
different types of activities, the ‘résults‘of ‘federally supported pro-
grams, and their effects on the economy. It was hoped that the studles'
would ‘highlight thie strengths and weakriesses in existing decisionmialk- :
ing procedures. ¥ believe the studies accomplish the intendéd purposes.
and ‘that they also underline the rieed for additional stidies. o
" The studies were perfornied undér five topic’areas selected by ‘the
Subcommitteés and the Library of Congress. For ach topie, . series
of issmes of particulaf iriterest were developed to senra as enersd_
gmidelines to the authors. : ‘ o

The responsibility for planning, coordma,tmg and erhtmg the studles"
was carried out by Richard F. Kaufman, General Counsel of the Com-
mittee, Susan Doschér Underwood' of the Library of Congress; and’
Larry, Yuspeh of the Committoe staff. The assistance of Walter Hahn .

~.of the Library of Congress and EHen Crosby of the Commlttee staﬂf is’
gratefully acknowledged. .
Smoerely, e .
e : WILEIAM Pnoxunm, :
Oﬁ,azrmaﬂ., Subcommttee on Priovities -
and Ecmwmy in Government.’
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Appendix B

New Small Company Public Issues
(§ In Millions)

_ Bmall Corrig‘ anies Small Technical Companics

Dollars Bumber Dollars Number
1969 $1,103 649 $349 204
1970 386 210 © 149 86
1971 528 . . 244 .- 138 .13
1972 921 . 418 ¢ . 194 : 104
1973 158 Y T 38 19
1974 16 9 - 6 4

1575 (6 mos.) N T _,‘0 _ '.0

Includes all "firm'" underwritings of equity securities of less than

55 million for companies with net worth, prior to offering of less
than $5 willion. Excludes Regulation A offerings, "best c=£forts':
sales, govermment securities and foreign issues. Data from '
Venture Capital published. by S.M, Rubel and Company, Chicage, Illineis.

=12~
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plan and arrangiog to defer tax liability for shares issued uudur
a non-qualificd’ plan. ‘Other Ecn:ms of finawciil imd bax Lneehti ive
should be developed for the manay_mcut ud ke
higher risk new technical®enterprise, wen

c-mp].oype;. of the'”




The mest serious shoxtngv of capital has heen: experlenccd by thoge’
"

todlviduals and organizations’ IOOklng for seud moncy or start-up capitaly s
Investors;’ o were nlways ready to provide liwltcd funds to n.hfand new
Naterprise which appealed (o them, now shun a "start-up™ situition. First,
tart-ups require far morce woncy than was needed flve Lo cipht years ago,
lliigher costs have resulted {rom infléLion lncrcuch reguLaLlon vi- bUhLHESS
. and the abscnce of government R&D to expedite Lhe inilialilon ot tcchuoloh1cally
based companies. Sccond, because of the current. cconomic.: envirémment, Luvestors
have temded to put money into more seascued companies where markets are known,
management Leams have leen developed, and investment can be made in the form
of an interest bearing uwote with warrants or other debt plus equity arrangements.
Start-up venturcs should be consigered solely as equity investments usually
in unproven market areas with untried management teams. Third, the venture
capitalist is ne longer able to leverage his investwent in 2 new enterprise
with bank debt after a new company begine to make sales. This type of money
is eercmely difficult to flnd and 1f such loans are madc, personal glarantees:
of officers and directors are usually requlred. L
Considering the problems of" venture capital today, it is remarkable thac
any new companies have been sLarLLd and flnanced in the 1ast three ycara..

CONCLUSLONS . v

As observed in the 1967 CTAB erUll an technologlcal innovatisn, the
entrcprcncurlal process,’ part1CUiar1y as Lt relatdés ko high technoiogy
companies, is rot well understood.’ It has been noted, however, that the-

ccess can occur only in a favorable environfent. This envirownent has
-teriorated over the last few years in’ the followxng manner-

1. Covernment R&D prcgrams are a less Slgnxflcant factor in stxmulatlng
high technology companles. ‘The character and complexity ‘of :
government procireiient polxcy and procedures and management methods
has deteriorated significantly, =<7 .

2, Financial’ lncentxv's for the entrepreneur and the: znvestor have:-
'declxned e ] IR : i

3. GoveYiment regulation has greatly anreased -the nperatlng cost and
management problems of ne bu51ness enturprlses.-‘ -

Il

4, The liquidity of 1nvestments in small companies has been rchCed by
the absence of n receptlve publ1c market and by regulaLlon.”'

5. The supply of capltal'for starting ndw high technology ventures-is
almost nonidxistert.” Private capital for-scasbned ncw companics is
difficult to obtain and public financing {¥ essentially unavailable.

These changes in the eaneﬁféneurihl cnvironment present a serious
problen for the country. Under conditions as they exlst today, fhe new high .
technology growth companics are not-being orgauized in. fufficient numbers

sto provide the jobs and ‘thic-technical prcducts for exportiuhich will bé ncedé
'==\Fhe decades ahcad, ‘I “Che futiire eécdnemic heaith ‘of Chu comiltry is te be
vred, it 1s apparent that semerhing wust be dane to improve the business
unvirnnmcnc, It is probably impossible to quantltarively prediet the oxtent
to which any specific legislative 6f administrative change wight stinulate
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Capltol Supply. ™ ]'féhnl)!y”thi:'md"sf mportant’ changé In the envirémneut:
for startibg and dc vclop;nl, new’ HWigh- techhology companies during the period
has been the decline in the supply of risk capital for ‘small: companies... Not:
nnly has t'llc upply contracled, bul there appears to have been a shift away
estwent (n” chlmu.:tl cumpanxcs. Sima il new public issies. inthe: U, &
by c.ompaul with @ not ‘worth of tess ‘than ‘55 millien bofore the offering
declined from $1.1 billien in 1969 Vo onily $16 'million in L9243 ‘But what. .
fs.more disturhing is Che fact’ fhat Uhe perccntngc of -dotlars. {nvested In : v+
technical cempanies lnclydcd w1r:h1n ‘the group of -small ‘companies described -
above, declined “from an aver‘lge ‘of' 33% in “196% ‘and 1970 1o"an averapge of > -
only 23% in the yc:i‘rs 1971 tlivough 1974, It -should ‘also-be 'noted that there ...
have been‘iwe publie’fiuancings of Small Technical Companies of the typc
described between March of 19?4 and August 1, 1975.

Number of 7 0 ¢ EITTE e e e
Issues | o R -

s

R ' Lo - R S
“Number.of Swsll Company Public, Issues by Years 7

600

500

1969 % 1970 e 1971 -0 1972 - T3 o ASTe s o 1975

Note:- See Appendix B.for complete data ar:ld;:saufﬁe.
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Increasing government spending for R&D without | whet many people bclieved,
were benefits which justificd the expense.  The level of government [{indnced.
D {in constant dallars) began to decline. Other measures, partlevlarly the
Joption of the Mansficld Améndment, tended to restrict DOD funding of
R&D to spucific gonl—orlcntLd tasks and to limit the programs which mlylt
have meortanL conmcrc131 51Lnlflcauce. Lo

" Both small ccmpnnlcs and universities were dlrectly ﬂffectLd by these
cutbacks, but there was also an indirect effect wiich was much less ohyious.
Not only ware Lovernment RE
compan1e5 to get started bu

generallzatlcn Y

Foundation: may be an exccptlon to th
Another changn relntpd_tc BOVErnmont fundxng of R&D hes heen the qi,.lé_
- faver of comﬁeﬁitiv i Lfhough Faliy ) ;

understeod,
development oE :|.

of competitive blddlﬂg rends to “favor the large cornoratloﬂ Hiich hag ¢
ability to submit and resubmit detailed and costly prcposa.ls Lo fit the *

--\guirements pfﬂa-yapticular situation.

and reporting requirements have groun AIT Sut 6F propnrtxon te the size of the
task. .

. Financial Tncentive
to reduce spending fcr e

&and not thhDut some Justxflcatlon
abuses of the stock optlon programs

Income taxes have now been adjisted so thaf sdlariés and wages became
texable by tho f@deral Government at a maximum rate of 50".'1. whil apital et
gains taxes have . creased. from the maximym of 257 to a maxlmum iE. 5% o
Simultancbukiy wor and more states have levied new xncomc ‘taxes or .
increased old ‘ones..” In some stateg’ considcrably ‘higher rﬂtcs are appllcd
to uncarned incosie and to capital gains Chan are applle -0 salurles and
wages. -The resuit has been 4 ‘significant narrowing of the gap ‘betveen
 income tax and capital gains tax rates and the corrcsponding reduction in
w4 financial incentivVes for the entrepr fieur: ~As 4° result of-the changes

the tax structure and in the stOck aption rules, the GHEICprcncur now,

.’4”




Averape Annual (‘rowl:h (Compoundod)_( )
1945-1974

Ihnovative Companies

Polaroid :
I8M : :_-: R
Xerox i
Texas Instruments (1953 1974)

He:.ghted Average

Mature Companies .

Bethlehem Steel
DuPont -
Ceneral Electric
Geperal Foods

" International Paper
Proctor & Gamble

Weighted Average =~ - «F TS TR LTgTo. g gy o ot 10990

The  above -dara covers the 29 year. period: from 1945 through=1974. .
Over the short'5 yeat period 1969:through 1974, young, high technology L
companies have shmm a far more spectacular growth rate, :

i
Averags Annual growth (ijpounded)t )
1969-1974 :
Young Righ Technology Companies ™ ="' -7
; Date - ; - — - :
. Incorp. . ‘. !
19638 Data General T o o 140 5% © 82.5% -
1959 National Semiccnductor o 54 3% BT N S
1960 Compugraphic. - 1 5% RS T F A
1957  Digital Equipment ¢ Pl e 30LTL
1964 Marion Labs 24.57 25.4%
Weighted Average 42.5% ©40.7%

(2}

Moody's I.ndu:.trial N.‘:munl Moody 8 l'nvestors Scrvices, Im:., New York
Hew York @ e R -
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_ TECHNOLOGICAL INNOVATION: 1TS ENVIRONMENT "AND MaNAGEMENT *82 .

RECOMMENDATION 12 %" , Page

We recoimmend, “at this time, no legislative: changes irithe -
antitrust ‘and ‘regulatory: laws. < However, we do ‘recomi-
mend that in‘the'interpretation and administration-of thigse
laws, the éfféct on mnovatmn-*:as weH as 0.; compe*lt:o
be taken 1nt0 “ccount ¢

o - RECOMMENDATION 13

A group should be establistied" within the Faderal Govern-
: ment to aid and advise the re ulatory and aﬂt:trus’( agen-
- : C|es by performmg such actmtles as: R

(1) :Deve ping. criteria for helpmg these'agenues judge
, ipact of antitrust-and- reguiaeory olicies on
and mnovatlon. L .

(2) Systemat:ca!ly analyzmg the consequences of past‘f
antitrust and regulatory actlwtles in ilght of these
criteria. LS s sne 1

54

(3) Adwsmg the respons&ble agencies on the probable
equence roposed policy.chiange ‘
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i o RECOMMENDATION 5 " Page
Research' and developrichit expenditures inicurred to de< "7 -
velop new products or processes.shouldnot be dlsallcwed“. e
as a business deduction mereiy because they are vunre
lated to a taxpayer company’s ‘current’products or proc=
£esses. ,

RECOMMENDATIO\E g

¢
all rlghts," even though the grant is limited 10 partlcular .
ﬂeld~of -use or a particular geographlcal ‘ar : -

RECOMMENDATION. 7 ..

Companles -making . taxable purchases |
assets should be. permltted 'some depre

f htechnologlca!
iation and.tax -

write-off of. these assets; in ‘excess of- the value of. tangible .
assets. ’ .,

RECOMMENDATION 8

- potential avaﬂa&:lllty

supported. programs for:the furnist ing:of venture capital
Howsvsr appropnate mechamsms shou!d be
a 1] prnvm ﬁ.ﬂrmmwn wnc
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"Se'c._-1244 '*IRC'. Losses on smalt’ busme stock Thls section prowdes that
S i+ i‘a loss on, Section ]244 stock issued to an individual or
- _to a. partnershap . shall be treated as a loss from the
;. sale or exchange of :an assetwhich. js not a capital asset,”
... and therefore , deductible.from ordmary income. The loss
:;on the.sale or: exchange 244 stock may not exceed
.- 825, 000 .or,-$50,000 in. the case of a joint return by a
,._4-hus‘band and . wife- for.any; taxablc Gar.
244 .stock is: deﬁned:a__ stocL in,a domestic corpora-
jon, it (1) the corporatlon adoplcd a plan to cffer the
_stock.for a. penod specified in the-plan, not exceeding two
.years after the:date such-plan is adopted; (2) the corpo-
.-Tation was a small busmess when :the plan was adopted
..€a. corporation s a-small business if “the sum of the
. -aggregate; amount whlch may ‘be. offered under the plan,
-»:plus.ihe aggregate amount ;of :money and other property
received by the corporanon for stock, as & contribution
o’ caplta] “and: 'a$ pald-m surplus doés” 1L *exceéd
"~ §500, 000; "and “the sum ‘of ‘the aggrcmu amount which
; may be oﬂered under " the plan plus’ the equity capital of
“'the corporauon does not exce $1,000,000"3; (3) at the
- tlme the ‘plan’was adopted fio- pomon of a prior offering
: was outstandmg, (4) the stocL was iSS-.ll’.‘d pursuant to

“more
CUsburces” wnndr than oy :
annumcs, and sales of stock or sccurmus
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Appendix D

‘RELEVANT TAX PROVISIONS

“See. 172 IRC -

" Sec. 174 TRE

. See 421 and.

422.IRC

"do not include expenditures made for
.-.‘equlpment nor for- the cost of, constructmg depréciable
. pilot model purposes.

Szock opnons Sectlon 42] provides” L
come shall’ result Trom the transfer of a. ‘share of stock to
+an individeal. who has exercised an option that meets the.

- 10.the.subject being con

: Net-operating loss deduction. This: Section permits:a de-
. -duction,.in:the taxable year; for net operating loss carry-

overs and carry-backs to the taxable year. Net operating

*loss - means ‘the excess of allowable deductlons over the-"-—» :

of such loss, and deducted from 1ncomc

'Refearch and expenmemal expenditures Thls sectmn': N
Ppermits a taxpayer to-treat research and experimental’ ex-_' o
) pendltures which are pald or mcurred by him in connec-

tion with his trade or business,” as current deducnbie ex-

.'_pcnses It also contains the option.to. treat thesc expendl-
. tures as, deferred expense which the taxpayer may amortize
“aver a’ pertcd not less than five years, beginning with-the.
.Amonth in which he first realizes benefits from the expendl— 8

tures. .
Research and dcvelopment experimental” expendltures ;
preciable research

property designed for. producnon as . d:stmgmshcd frorn"_

reguirements of “Section.422. . (Note: .this _section als_o
applies ‘to ‘other stock option plans which are covered .
under Sections 423 and 424, but which are not applicable

_.Section 422 defin
two conditions vwhich must b niel befd
such option wili - nocorde! die trovtiment providad uo-
der Section 421, as deseribed above. A qualificd option

{ no_taxable in-
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A

s ceptance of the critité package. - Only one '

* licerisee: can’grant licenses under the whole

package. Licenses are on standard terms
“and royalties. -

“Tlie licensing party grants a Ilcense under
~the package toa foreign licerisee;” sihich is
 exclusive owtside the U.S. -“The" foreign

* Hicensee''grants a return lieensé tinder its
 patefits; exclusive for the . S.‘ with rlghts
- to-sob- hcense

l

Situation ¢ Company A ]lccnses Company B.

. under Company A's forelgn patents ‘in ‘exchange

for & llcense' from’ Company B under Company,

Bs US. patents.

" Sitiation TIA forelgn company wants 1o, get

the benefit of f.he Amem:an market for a product
; mvolvmg techno]ogy nor. kn .

unwilling to license'a U.s. company for fear :he'_

Tatter will compete ‘with it in its dwn tarkets,

using its know-how, "It mtt‘oduces the:new prod-
uct into the U S market through a ]oml ven!m‘e"
agreement with a U. S. company ‘ithder which it

retains 2 share of : ‘the proﬁrs afid” management

authority. The new’ company created by the veri-.

ture receives exclusive rights for the U. S :but:no
rights. elsewhere.. This is:the-only:way that the
technology is likely to get-into.the ‘U.:S. within a
'reasonablc time:-for the U.:S. partner: cannot ‘ji-
'sclf dwe]op the teehnology sin - a-timely: manner.
Angther U. S, company is !l]l;,,:iuh‘-U, 5. producer
of the produet; tnder a d;iﬂ'erent, patented proc-

" TECHNOLOGICAL INNOVATION:
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ess. - This U.'S; company now dominatés the field
which- the- joint Venture secks to enter. ~Barring-
the joint ventuse, the pirties to it ‘might each’ tiave

gone'into the market’ ‘separately, but thig ‘would-
have ‘delayed the mtroducunn of "the: pmduct ap-"
proxlmately eight yea.rs T el
Sftuauon 8 Two cnmpanles engage in’ a

pendent RED Iaboratory to do R&D for ihem, for:_
the purpone of dcvelopmg new proces ; s m a cer-.'

pay i ‘certain mcunt per annum “for thls ‘R&D,
and ‘edch will have none rights in the Te-
sults. However the final' agréement to undertake
theé prolect is deferre pendmg the pames agr
ment ‘on’ the Iegal :mlec:cmons of ‘issues such as:”
(a) Mist the prolect be. npcn ‘to all apphcants n
terms? (b Slnce app]n:anls in’ Jater”.
years will ‘ot ‘have “paid “as’ miuch ‘as “those’ i
earlier years and will thus get the benefits of the

" R&D done wnh money coritributed By the' others

in-earlier’ ydars, can the later applicdnts be re:”
quired to pay the asséssments for -prior Years?-

~Situation:10; Corporation:A: acquires Corpora-
tion ' B;. a:research-oriented concérn..and a po-
tential competitar. nf Cmr‘or'ltmn Al \'.nh the (I‘J
]LL[IV\L‘ ﬂl [Lh ]

1% reseerch; actdy 'E‘Ch [{eln]
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. ‘Name of ‘Agency Nature*and'.Scope'.-;pﬁ;g_l'{egulatjdh cow L Statute.

prescribed -7ini-resale price maintenance: - -
agreenients or:contracts; whether:or ‘not the

person. '§o advemsmg,-uffermg for. sale,or -
selfing is or is Mot a party .to: sueh an: agree—-
ment or contract

D. Unfmr Methods 0)‘ Compermon

“Declares’ vnlawful, " unfair methods of-com-- Unfafr Practices in Imports
‘petition ‘afid unfair 4cts iri the iinportation or “~Act, 46 Stat. 703; 19
- sale o articles  into the United States with --11.8,C. 1337; P.L. 361, 71st
“the effect or tendency’ of destrofing or sub- -Cong. {1930).

stantially injuring an‘industry, efiiciently and -+

.economicafly_operated, .in the US, or to

prevent the establishment of fuch 2n indus-

try, or. to restram or monopohzs trade and S

heanngs, and report lts'ﬁndmgs 0 the_" )
Pres:de.m )

Spec:ﬁc pracuces declared to be’ unfa:w
. ‘methods of conpetmon are contairicd i in e
Federal Trade COmmlSSlO"l Act (dlssemma-\ o
“tion of oF cdusing to bé dlssemlnated any -
false advertisement); ‘Wool Products Label-
dng Act of 1939, (misbranding of ‘wooi "
producis; Fur Products. Labeling Act {uus-_ p
braudmg of fur producls),r Flammalte -~
Farb1cs Act (manufacture sale transporta—
tion,  ete. of hlghl} ‘flammable.,’ ‘wearing
apparel), and Textile Flber Products Identl-_
fication Act (mtsbrandmg and
_tising: - of any texti
~which are described
;< pilation:of laws.. -

Commtssmn

1 'Part B of this com-

E Mlsce!taneous!

Food &nd Drug et Proh:bir.s the. adulteratlon or, mlsbrandlng of 'Fedcral Food, Drug and
Admlmst.ratmn' © " any food, drug, device, or cosmetic and the  Cosmetic ‘Act, June 25,

. introduction or dcinrery for introduction, of 1938, Ch. 675, Sec, 301;

any adulterated or misbranded food, drug, 52 Stat. 1042; 21 US.C.

¢ device’ or-cosmetic in interstate commerce. 7331,

Prohibits any act. which causes a'drug to'be -

“a counterfeit drug; of the: sale or Uisp B

or the holding “for sale (\r dl:FLEh Ji

counterfeit - drug. : R ST




580

*. TECHNOLOGICAL INNOVATION; ITS ENVIRONMENT AND MANAGEMENT. 70

- Name of Agency Nature and Scope of Rggulatipn I Stgﬁgte- .

.- conduct thereof; except to-the extent. that,:
~such business is not regulated by state law. ...

. It does not exempt Sherman Act application . ..
k0. any agreement, to hoycott, coerce, Or . ..
intimidate -or act of. boycott coercion, or .
intimidation. Co

Smail Business ) Prowdes that ne act or omission to act in - Small Business Act, 72 Stat.
- “Admitiisteation”  -***"the formation’Gf corporations provided for “388; 15 US.C. 636(2)(6);
e " in_this‘Act,’if ‘approved and found by the ~PL. 85-536 (1958).

SBA ag conmbunng to the needs of small; g D
< business, shall be within the prohibitions of =
* the antitrust laws. It also’exempts, from the
} operation of thé-anlitcisi: Taws;-any act:or-
. " omissioni’to act puituant'fo and within the. .o .
scope of ‘any joint program for research and
development under any agreement ap”"
proved | b the Administrator.

uthonzes the Président to encourage ‘the” 'Défensc Production Act of
akmg by representatlves of industry, bu51- * 1950, as amended, 69 Stat.
ess, finance, agricullure, labor’ and other Sec 6;50US.C. App

fense Production Act of 1950, Tt exemp

from the operation of the antitrust laws any” "
-~ -act. or ‘ontission” to act.pursuant.to this. act,. .
a-ifirequested- by the, President pursuant t0.a
.+ voluntaty agreement or progtam approved .
. under the-provisions .of the Act and found
: by the: Pres1deut ‘to be in the i)ubhc interest,

Exempts. from the operanon of the anutrust‘ Telecasting of Professional

.. laws any -joint: -agreement, by.or:among. per-:Sports Contests, 75 Stat.

. “““sons”engaged: in:the. organized professional - 732, Sec. -1; 15 USC

team sportsiof:football;: baseball, basketball, ..1291-95; . P.L. §7-331,
" or hockey,’ by which any league or clubs 87th Cong (1961)

partmpatmg in these Sports sells the rights

17, P L- 212,
d Conge LA
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- Name;lbﬁAgen_ey _

‘Interstate Commerce.
Commission

Federal Commumcanons !’enmts telephone compames to consol:date
‘or acquire.the whole or any part of another

. Comimission -\,

A

P Secretary "'of-'AgricuI_ture

" -.supply.. Such agieements are spec:ﬁeally )

7 Secretary of Agﬁchlﬁne

578
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Provldes ihat the ICC shall approve any
agreement between twg or more carriers of
the same class (except vnder certain ‘sita-
tions). relatmg lo rates, fares, c]asmﬁcauons,
divisions, allowanees, .Or charges; it it finds
such agreements will | further the . nauonal

__transportation pohcy decldred jn; the - Act,

and if s6, the parties to_ the' agreement shall
be relieved from the operatlon of the antl-
trust laws.

telephone .company.. and domesuc telegraph

«carriers. to, consolidate.or acquire all or ady.

 part of anothet domestic. ‘telegraph carier,
{upon- the approval of the FOC and its find-

* ing.that such action w:ll be of, advantage w0
-the persons to whom. service is to be ren-

-dered and i in. the pubhc interest. Upon such

approval such .consolidations or  ‘mergers -
;shall be exempt. from any. Taws mahng com-

solldatmns and. mergers unIawfuI

Permils the'Secreta:y to-enter into aéree A

- ments- w1th mianufacturers. and. others, en-
gaged Adn. the handling. of anu—hog—cholera

- serum -and hog-cholera virus for the purpgse .
aof regulati_n'g the marketing. of such. serum

and-virus in order to maintain an adequate

exempt ﬁ'om the antlu'ust laws. ;

Penmts'- pers'ons engaged.- in -the production
:-of agricultural . products -to ‘act r.ogether in
assoc:atmns, corporate or otherwise,, in ¢ol-
« lectively - processing, preparmg for -market,

" the authority ‘to -fssue a cedve and

hand[mg, and’ marketmg in: commerce. .such

products <The :Secietary Jis. anthorized to
“igsue -4 -complaint ;and hold. a . hearing . to
detérmine - ‘whether .any. such - association

. monopolizes. or- restraing trade to 'such an -
- -exient that: the': pnce 'of-any.- agricultural

product ‘is- unduly enhmced He also has
C“Sml
order. i
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e Statute: -0 7,

Reed-Bulwinkle - Act,
amended the Interstate

Commerce Act by adding
this provision to it; 62 Stat.
472; 49 U.S.C. 5(b); P.L.
662, 80th Cong. (1948).

Communications ““Act - of
1934, 48 Stat. 1064; 46
UsC, 151 # P.L. 416,
73rd Cong.; as. amended, .
70 Stat 932, See. 3; 47
US.C. 221(a); P.L. 915,
84th Cong. (1956)..

u-Hog—Cl:lolera Serum
and Hog ‘Chiolera * Virus
Act, 49 Stat. 781; 7 US.C.
851 ff, P.L.. 320, 74th
Cong. (1935).

Capper-Volstead Act, 42
Star. 388; 70, U.S.C, 291
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Name of :Agency Nature and-Scope of Regulaﬁpn‘-

Federal Deposit In-
surance Corporation

Comptroller of the
Currency

Board of Governors of

Prohibits the' merger, -acquisition; .or con=:

the consent of one of the listed agencies,
depending upon whether the bank invplved

.-, In the merger is 2 National Bank, State Bank
. (member of FRS),.or. 2 non-ins
y The Act sets forth the criferia v

) dlsapproval of a proposed merger

Federal Communications
Commission _ or among carriers subject:to this Act, unless =
- holding the position of director or-officer.in”

more than ‘one carrier: is authprized by :the::

Commission upon® the: finding that -neither-

public nor: private mterests will be adversely
aﬁected thereby ; : :

Provides lhal no person engaged in the bus
ness of transmitting and/or receiving for
+ hire; ‘énérgy, communications,; or 51gnals by-*
railio shall ‘Purchiase; lease; or otherwise ac-

Federal Communications
Commission

" quire control or operate any cable or wire
telégraph or: ‘telephone line systefii if-the

ITS ENVIRONMENT AND MANAGEMENT

solidation of an insured bank ~with any -
other insured or non-insured bank .without .

upon which'
" the agenty shall ditermine its _approval or -

Prohibits - interlocking:- directorates between.

66

.- Statute - ..

~Federal Deposit Insurance

:Act, 64 Stat. ' B73; 12

U.5.C. 1828(¢), as' amended -
- by the Bank Merger Act; -

P.L. 89.356, 8% Cong
. (1966).

- Communications

“Act of

1934, 49 Stat. 1087; 47
U.S.C. 314; P.L. 416, 73rd *

-Cong,
Stat. 931, Sec, 1; 47 11.S.C.
-212; PL. 899, 81st Cong.
. (1956). -

Communications
1934, 41 Stat. 1087; 47

"USC. 314; PL 4]6 73th ;

Cong

" purposeor effect thereof may be to substans "
tially “lessen competition or* restrain com- -~
merce, ‘or “unlawfully -to' creats‘a ‘moriopoly
in-any line of commerce.. The same prohibi-

* - tion applies to:a telegraph or telephone line.

i gystem. acquiring or merging with a business.

- communications by radio..

Federal Commumcatxons -
Commlsslon

- hibitions apply 10 the manufdcture, sale of -

b aﬁectmg mterstate Comimerce. .

- In addmon, E Ixcense 1ssued under l.he pio-

Spécifically provides that Sherma.n Acti pro--

: and trade in radie apparatus and devxces:‘

< engaged in fransmitting and/or recemng

Communications - Act of
1934, as ‘amended by 74
Stat. 893, Sec. 5(b); 47
- UIS,C. 313;.P. 6-752
- (196Q)..:- 07 =

T ; " visions ‘of this' Act shallbe revoked when

" any Ticenses is: fourid guilty of: vxoletmg the.

.prowsnons of lhe anuuust Yaws,:

C. Exempnon from Awmtrust Laws

Federal Trade
Commission

the sole purpose of engug
and actually engaped so[t_]y in export trade,’
is exempt from Sherman Act violations: pro-:

Provides that ah aqsocmunn emcred mto for
o in export wads-

chb-l’_omerene Act, - 4
Stat. §i6: 15 USC 61~
‘65; P.L. 126, 65111 CU

L(1918).

"Act ol

as amended, 70 -
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Name of Agency Nature “and: Scope of Regulation .-+ oo Statute,
such . products . on consignment Or op; 20y ..
basis other than:a bona fide-sale. It-also
prokibits interlocking: directorates in.com- -,

o panies engaged in business as a distil!er
R L0 et éetifier 'or blenderof -distilled spirifs::-

ary. of. (fbmm_cfée_: "The Secretary of Commerce at lus dlscl’etlon

“Merchant Marine Act, -

T ! 1936, 49 Stat, 2014, Sec.
victed of a v1olatlon of ‘that ‘seétion’ of ‘the” " B06(C); 46 U.S.C. 1228;
Merchant Ma.nne Act 1936 ‘hsted above ‘P.L, 835; T4th Cong.

Secrc

under the provtsmns of that Act,

39 Stat 161; 39 USC

... Postmaster General The. Postmaster Gcncral is author:zcd to
’ 433 (1916).

employ any means to pr0V1de for the Jnland .
transportation of mail by star Toutes, With-
out reference to laws concerming . the'em—
ployment of personal services or the pro-
- curement-. of-.-conveyances, -materialk,;. -or -
*supplies; whenever he-has reason to- believe ;..
i > that - a .combination; of ;bidders ‘has been ..
entered into:to. fix.the.1ate, for star-route .
service s or the bids . are,_exorbitant or o
unreasonable,

The President The Presidenit may dsrect the: manufacture of . 70A Stat. 454; 10 U.S.C.
: ] _naval ‘aircraft engines, pirts and equipment - 7343; P.L. 1028, 84th
/ - at any Government Plarit- if-it reasonably Cong. (1956).
appears thit persons or firms bidding on the
v construction of these items havé emered into
' agreements to réstrict’ compatition in--the
) : “1letting of the contracts fof such work; :
Administrator of © All executive agencies are required to obtain Federal Property and Ad-
. ‘General Services ;. - clearance from the Attorney General on-the., - ministrative Services Act of
ST R e [0 oiquestion .of, whether ithe dxspusal of plant, . 1949, 63 Stat 391:" Til¢
iplants,. or- other property would ténd 10, Sec. 207; 40 UsC
..create. oF maintain a situation. mg:qpststenﬁ ..488; P.L. 152, 81st Cong-
with .the . antitrust.. laws. In-. . addition, the. - !
Administrator of Gcneral Services is re-. .
quired to furrish the Attorney General such. ... .
information as is, necessary for.the latier to ..
determine whether any-disposition of suiplus
property violates or would viclate any of the
antitrust:laws.

!
Department of Defer_isc “The head-of an agency is: authonzed 1o ne-- . Armed Services Procurc-

zotiate *Contracts“for the-purchaserof-prép- - ment Act, TOA Stat. 17
erty or ‘services:which are crequired to.be 10 U.S.C. 230423
- made by formal-adseriising, where he der - 1028, 84h Cenz.
- lermines -that the bid prices received-after. ~341; P.L. 88-390 (1Ye+!
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Name of Ag

Fedefal Trade .-
Commission .
"Secretary of Treasury

 Secretary of Agriculture

ency

. modity, er knowingly or carelessly deliver
“*"ing ‘or-causing to be delivered for transmis-:.".

Secretary of “Agriculturs <

>

“used uingler the)
TuAry "5 !920 st

572

Nature and Scope of Regulation
‘Amended Seetion 2 of the' Clayton Act. In

‘addition, it ‘foi-bids.;he payment of a broker’s’
" commission in cases where an” independent
broker is not cmployed It forbids sellers to™

provide supplémentary services rendéred

them by buyers unless available to all buyers -

on proporiionally equa! terms. . It forbids

:the establishment, in one locality of. prices

ITS ENVIRONMENT AND MANAGEMENT 62

.

Statute”

“Robinson-Patman  Act, 49
" Stat. 1526; 15. US.C. 13,
~13a, 13b, 21a; P.L. 692;

74th Cong. (1936).

lower than those charged elsewhere, and -

prohibits the sale of goods at unreasonably

low prices for the purpose of destroying or ..

eliminating a competitor.

Imposés a double duty on any- article im-

) _ported into the U.S, under an exclusive deal-
ing or se]!mg agreement, but does not apply -

", to the establishment of an exclusive agency i
in the U.8,° by the foreign ‘producer. B

' Declares .unlawful, the. manipulation of at-

tempt;to manipulate the price. of any. com-
modity in commerce or, for the future defiv-
ery on any board of trade I also prohﬂnts
the cornering or attempt tg cornér any. com

) Revenue Act

1916, -39
Stat. 798; 15 USC. 71

97, PL. 271; 64  Cong:
(1916). :

."Commodlty Exchange Act,
‘as amended ‘by 49 Stat.
_1491; 7 USC.
‘675, T4th Cong. (1936).

13; P.L.

sion thtéugh mails or otherwise in Interstate -

-the registration, as. 2 future. merchant - or

,.ﬂoor ‘broker, of any person who is. found, "
2, 't have, vwlated ‘any provi- -

aﬂer i hear

modity Fxchange Act, rule:
and gulatlons fssuéd’ pursuant ‘thereto, ‘o

; " commerce, false'tand- misleading reports.” -
“concerning crops or market ‘information or ..
".conditions that affect the price of grain in
. commerce.

Authorizes- the Secretary of Agncu]ture to-._

- _require: all contract-markets to" suspend.all
trading privileges and to suspend or revoke

Comrnodity E‘{change Act,
.as amended by 49 Stat
‘1498, 7 US.C % PL

675, T4th Cong. (1936).

“has ‘manipulated or atteftipted to mampulate"”'
“the tarkét’ pr{ce of any commodlty ul mter
: \stale oommerce

Sccretary. of, Interor . .

priate | COurL’ procer :
deposits shall "be subleas d, -

_""Mineral Leasing A
T Feh. 25,
AR 30 GG
T 146i,
trusu:cd, or’”
comrolled so that they foim an unlawful”

1920, 41"
184;
Cengs

660

amended, 74 Stat. ¥
P.L. 86-704, Sec. 3(k).
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Appendix B -

- MAJOR FEDERAL POLICIES THAT REGULATE
- COMPETITIVE ACTIVITIES AND PRACTICES

o Narﬁe of Agency
 A. General Provisions

- (NOT LIMITED TO A

" SPECIFIC AGENCY)

. Nature and Scope of Regulation.

Declares unlawhil (I} contracts, combina-
tions, and conspiracies in restraint of trade,

cand (2) the monc)pohzatlon or attempt to -

monopollze trade.

Declares unlawful, price discrimination, ex-
clusive dealing arrangemeénts, and mergers
and acquisitions by corporations- that may

lessen competition or tend to ‘create a mo—
nopoly. It also places restrictions on. inter- -
“locking - directorates among banks and

among corporations. -
Declares unlawiful, any contracts, combina-

- tions and conspiracies by persons or corpo-

rations engaged in importing articles from a
J-. foreign country into the 11.8. which restrain

~# trade or are intended to increase the price of
_ arficles imported into the: U:S: :

Sy

" Declares-unlawful, the importation and sale, .

- by persons. engaged in lmpomng articles

_fiom “a foreign “country ‘into’ the ‘U.S., ‘of =
" articles within the U.S. at a price substa.n—"
tially. ‘legs” than ' the- actual matket value or-.

holesale price of-such articles in the prin-

duty, and smulat expense

Dec!ares un[awful “the disclosure of .the -

“ amount “or ‘terms of 2 bid, or any combina-

“tion ‘or agrecment that would deprive the:

- U8 of the benefit of full, free and secret

competition-in the awarding of a'contract or -

charter under the Merchant Marine Act of

iple markets of the country. of -their produc- ., .. :
tmn, ‘Or -other foreign countries where they Sept ke
are “exported, “after allowance. ior f.re:gbt,--
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.
Statute

Sherman Act, 26 Stat. 209,
15 U.S.C. 1-7; Public Law
No. 190, 51st Cong.
(1890).

Clayion Act, 38 Stat, 730;

15 USC, 12ff; P.L. 212,
63rd Cong. (1940),

Wilson Tariff Act, 28 Stat.
570; 150 USC. 8-11:
PL. 227, 53rd ° Cong
(1894). ’

Revenue Act, 1915, 39
Stat, 798; 15 USC, 71-
77, PL278; 64th Cong
(1916) :

Merchant ‘Marine "Act;

:1936; 49. Stat. 2014;:.40
“LLS.C.. 71224,

1227 and
1228; P.L. 835, 74th Cong

*1936. It declarés unlawful any agreement: .-

. or “eomicerted action by apy contractor or
-.charterer of véssels: under the Act whichis - .+

- un]ustly discriminatory orsuafain 1ot any s oo
citizen who operates @ common carrier by

water. -
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Appendix A

PANEL MEMBERS AND THEIR
ASSOCIATES

. The. Panel

FREER

Robert A. Clmrpie (Chaarman) is President, Mark S. M:.lssel‘ isa n{en;bcr of.the Senior Stail.
Union Carbxde EIectromcs Brookings Institution.

Lawrence S. Apsey is General Counsel,® Oelanese - Richs - Morse.is. 2 . semior lecturer, Sloan
Cmporatmn of America. Management, Massachusetts Institute

o . of Technology, and former Assistant Secretary of
) Yohm F." Costelloe s’ an;attomey and member, of & Armiy “for Research and Devc]opmcnt . :
the firm' of: Chgdboume F arke, VARESIOE a0d - Peter G. Peterson’is Presideat, :Bell and Howd'
- Wolff. ) , : _.Company,
John F. Dessai 'Execuuve Vice President fors" Sidney L Roberts ‘isl'hn'attﬁmeff"hnd member of
Research dnd Engmeermg, Xerox Oorporatmn 7+, the fitmbof:Roberts:and :Holland..
i Dan Throop Smitk is Proféssor of; Finance, Grad-
uate;School :0f _Bus:nt;ss Administration, Harvasd

Agron ¥ Gellman
ican Car Corporation.
Peter G. Goldmnrk |s Presndent, CBS Labora-

‘toties.

w, University

of Wiscorsin School of Liw. * -
William R. Wnodward is General Patent - Attor-
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CBNCLUSIB‘M‘S AE\EB O\IER-ALL
REG.M'WER!BAT]ON

Orie*miore: récommendatioh  refmains. and'it is,*in our view," of’ key impor-
tanice.: We' havestressed: the reason for-it throughout this: report.:-It has to.
do with. the abundancs of igndrance about the procésses of invention; innova-
uon and eutrepreneurshrp

“ For' whether we talk about the’ problems and ‘contributions -of a Jatge or
"small company, a regu!ated or unreg‘ ated mdustry, oran’ mdmdual inventor
‘or‘entreprenéur; there “is too little’ appreciation arid understandmg of the

--process of technological change in too many crucial sectors:

.—Throughout much of the Federal Government.
" —In some industries; : R
 —In many. banks.

—In: many -universities.

-—In many cmes and reglons

More 1mportant therefore than any speclﬁc recommendauon concernlng
antitrust, taxation, the regu]atlon of mdustry, or venture capltaI is one cen-
I_ra]_ proposal i S R Lo .

The major effort should” be pIaced an gettmg more man: ers, exac ifives,
‘and other ‘key individuals——both in and éut ‘of governmeat—10 Tedirn,
Jeel, undersrand and g preaare how technologlcal mnovat:on ]S spawpu_zd

;1o dramattze the lmporlance £ Lhis vital, proccss, and urge that this "con-
ference be followed “by a natlonw:de _program. for broadc' L4 reccgmtmn,
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—Since the conditions to. which it-addresses itself are dynamic, not static,
-and’ a.lsn massive and- compiex, it, should be a permanent entity, .

. |4 should “give appropriafe atterition  to-the n¢ed for. clanty and ad—
ministrability and to the ifportance of :accommodation, insofar as: po:;c.lble
- 1o existing pmcedures and structifres ‘of authofity,. -~ . csunud - ne

‘—-Although its responsibmt:cs should “be primafily - 16-‘the - appropriate
govemmental agencics, 'its operanons should be ‘conducted “with full at:-
tention to the need for’ mformmg and gencrally adv:smg mterested pames
and the pubhc as well, - (I

Wlth these considerations in mind, we urge that such a gmup be formed

RECOMMEN DATION 13

'_A group shou!d b’ estabhshed wdhm the Federal Govern- .
~ 'ment to aid and advise-the:regulatory and antitrust agen_,-
“cies by performing such activities as: : -
(1) Developing criteria for helping these agencnes 1udge
~the.impact of antitrust and. regulatory pohcnes on
-« invention and innovation. .. : i
- (2) “Systematically analyzing the consequences of past 5
o antitrust and regulatory actlvmes in Ilght of these.
w -criteria -
" "(3). Advising the responsible agenc:es onthe probable‘
consequences of proposed poucy changes affectmg_
invention ‘and‘innovation. -
.Providing technologlcal forecasts -as ai addltional
i _factor “for” antitrust “and regulatory - plar'ners to
' welgh ln their poilcy formulatmns :

|We would be iemiss if we did not- point out. that e haﬂ much, difficulty
on the question of where. this 'group should be located in the Federal Govern-:
‘ment.  We-have already explained that, the ob;ectmty it must . Tigorously
pursue requires- that «it:not be a part of any of -the agencies responsible. for
) admm:stermg and enforcmg the antitrust and rcgulatory laws,

!f we consxder agam the’ large number of mdependent agcncws aﬁettmg

some central location of the group we propose.” The issués with which it
_\yquld deal stretch from one end of Washington'to thie-other. The most logical
) cmsmﬂ for ’il!Ch a orou vwould therefore be i the Beecttive Office of the

1o et

""" thy 'rjé!jtlji:i;mcp‘ }0""’15(]&']"“"1\1{)"C'I'llili{;\... :

.:'v...@(ﬁce

2 In any event we have chosen Mot to make any spcc1ﬁc' recommendat:on
25 10 the location of the proposed group. We would only urgc that us m:ttal '
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petition and innovation to the extent that this can be done, by minimizing or
eliminating.-the conflicts.to.the extent possible, Where, this cannot be done,
‘we must decide ynder. what ctrcumslanccs the one or. the other shall prevall
The: formulatien of procedures:in this-area poses.a dilemma: The de--
sirability; and hence the unltimate legality, of a given restrictien may tuzn.upon . .
the nature of the transaction, its subject matter. and- the . economic ‘and. tech-
nological status of the parties affected. . This: suggests a case-by-case, rule-of-
reason mpproach, guided by the sometimes conflicting objectives of promoting: .
innovation and of preserving a satisfactory competitive structure. At the.
same time, it -is importact to-formulate relatively. certain rules in order. to- tell
 businessmen what they can and-cannot do. and to prescrve the effectiveness. -
~and administrability of the 'umtrust and related laws. - Zhis suggests the de-
velopment of per 5e doctrines, trade- regulution-rules; and the like. : .
We cannot have it botlways. It may, however, be:possible-to resolve thc
_ dilemma, partially-at least, by. two!means.” First, by defining those circum- -
stances and practices. that push so:predominagntly toward a given result as to
justify a-conclusion that- they: should be deemed, at least :presumptively, per-
missible’ or“prohibited.  Second;- by suggesting criteria:and -procedures: (within.
existing procedural: frameworks, to the cxtent-possible) for resolving the more.
uncertain and debatable issues in-a manner that promotes the pubhc mtewsl
and is.reasonably satisfactory:to-the affected parties. . o
“The achievemcnt of these: goats will'be no easy fask. In few, if ‘any, of the-‘
- gray areas under discussion' does our prescnt knowledge and understdnding
provide a basis for firm answers. ‘To suggest significant judgméntive changes::
of policy in the absence of the empifical-data and andalysis- naeded to suppor!
such changes, would therefore be- irrésponsible. ' ’

;RE..co'MMENDATJ_ON 12

We recommend at this, tlme no Iegls!atwe changes in the.
-antitrust and reguiatory laws However, we do recommend
that in.the, |nterpretatmn and admmrstratmn of these [aws,
“the effect, on_innovation, as.well_as on_ competmon be
‘taken into account

4. AN ANALYTICAL AND ADVISORY RESOURCE FOR THE
! ANTITRUST AND REGULATORY: AGENCIES

B ]

We need. cmpmcal data... How are. we.to. gct thcm‘? How. are.wve.. thcn 10.,
amve at sound mtcrpretatlons of the facts? While there can be.no assurances.
of cértain’ success; we suggest certain premises and cons:demuons for lhc

sansfactory performance of these tasks? ’

". R

(1) To avoid. unnecessary ]I‘l_]l.l['y to: either compchtson or; mnovahon :
those responsible for making and carrymg out ‘policy in these ficids fhust Bave
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condoned, but affirmatively ‘encouraged in the public interest.” Such- activity
poses no antitrust problem in the restraint-of-trade sense, Monopoly prob-:
lems can arise, but they rarely do. Even if'they’do, both judicial and statu-
“tory law tend 10 -accept ‘this in the 4interests of- encouragmg, mdmdual cﬁor; B
The policy seems to have worked reasonably \M.H 2

“'Similarly, there is no _problem w1th respu:t to coopcmtwc mnovatwc actm—'
ties, as such. ’lhe dltack upon a given probfem by two or ‘more mmds, m-'
stead of one, _or through two or more sets of Fespurces (know—how_ assets,: .
managenal skills, equipment, and the like) instedd of one, seems -as Tkely
in most instances to produce beneficial results in this as'it does in other’ ﬁclds“
of! coopcratlve endeavor. The same is mncrall\ true of cooperation in re-
moving legal and Gther Impudlmenl\ 10" ianovation through the licensiiig of
patents, thé release” of secrét proce:.ser. and Lnow—how and other transfc1s
of technologlcal property. E

Restnctwe agreemcms iny olvmg the use Or non-use of technologxcal prop-:
ety are more of a problem. Here, conﬁscta bctwec' our mnovatwe _and
competitive goals do arise. Such anrcunu\ts may rr.stram trade crcate
monopohes or atherwisc diStOE’t lhe competitive balmce.l Co

) Thcse restrictive agrucmems may take various; fmms:

; —-«Pames may agrcc not to compele mlh each othcr or w:th th:rd partlcs
_They. may do_ this _directly by means of patent llccnscs and other agree-

ments containing price, geographic, ficld-of-use or other restrictions, .or
y md:rectly by royalty arrangements tlnt 1mp;de or dlscourage compeunon

. ,.‘--Thcy may boycott-or otherwise injure thlrd persons, of obstruct channels
of distribution, and at the same time adversely affect. inpovation by means
of closed pools, tie-in arrangemenis, d:scrlmmatory candmons as between .
different licensees, and so on. i : '

-, Lhey may lessen the. incentive to engage in competltwe innovation. by
- imposing lnmltatmns up()n the use of i new technology dcve]oped or acqulrcd
by the, 'censee or upon. m" thods, of, dlSli’lbUUOn )

-—'I‘hey may cause compemwe 1mba]ance through cxcessnve achIS!thn of
techuologlcal property by purchase, merger or; grant sbacken. e

. An'angements such as those we have noted above may be qune amblvalent
from the standpoint:of both innovation and. competition, - They may stimuiate
_-1nnovat10n or they may retard it;,.

‘such arrangéments in’ terms . of rthe. respectiv ,objeétwes .oL. 10, determma”
where, on balance, the public interest lies. In the formulation of ‘policy, the
difficulties in defining and measuring the nature and extent of benefit or; detri-

: ment in terms of innovative and compem e eﬂects afe” compounded when
one attempts to balance the one against the other. “This is s0 whether, thc
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CHART 20 DTSSRy
: - Board of Governors of .
TN RNNE: - iy, -the Federal Reserve, .
N Dept DKAg”CU!t‘” S System Federal Manttme

.o -Dept. of Interior. s /Cnmrrnssmn

" United States S

. . Dept, of Justice >
o CERL M JUSIRE LN .. Tariff, commlssmn'

Dept; of Treasury ._. > . ‘,\‘S‘r-hall Business
i Administration ©
" . Lo
+ Atomic Energy

~,Commission Securities'and

5 ‘-ICIES ~-<r-Exchiange -

Commission .

Ciwl
Aeronau%ms

. Board. inferstate’
' Commerce:
. Comptrolter .Commission-. .

of the Currency - eneral Servu:es
) inistration
Federal Communications :

B - ~ )
Commission "Food and Drug

- ’ ' Administration
Federal Depasit Insurance Corp. F'ederal '
RS S e o : . Power’ Commissior ;.

The purpose of this chapter is to examine an 1mp0rtant facet of thls com-
.. plex.system. Wh we “hope to do. is lanfy somie of the 1ssue¢'concernmg the
" interfaces between compennon antltrust regulat;on and technologlcal mno—-3

vation.

1. THE NEED FOR CLARIFICATION

. The necessity for ‘our examination is perhaps ébvious: Qur: céntral. con-;
cern is innovation and its stimulus and promotion. Such promotion requires
appropriate attention ‘and adjustment.to ‘other: public pOhClES-—dmOIlg them,
‘antitrest and regulatory poI:c:cs which we-lump,. for convenience, into- what,
‘we call “competitive policy.” Hence, it becomes necessary- to -¢xaming. thc
interi-elatidnship between innovatlon and. competmon wnderstand thei

. maeans for: resolvmg or mmlrmzmg thesg conﬂ!Cts
.-,nWe. subscnbe 10. both .of the. pubhg.. poligies; mvolvcd Jher
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GOVIIRI\MENT CONERAC'IE\G Al\D THE SMALL:FIRM

In the pas.t govemmcnt coniracts havc bcen one of the moc'.t 1mportam '
sources of business for the initiation of new techrologically based enterprises.
Nevertheless, the small business “set-aside” program, which purports to set
aside contracting’ opportunities for small businesses, does ot provide them
with any real hope for success in the highly competmve tesearch and develop-
ment busmcss ‘associated with, .today’s defense and space programs Tt should
be noted “also, {hat the. total perccntage of cheral work performcd by small i
companics’ ‘has dccrcased in the last five years, &

Current : Dcpartment of Defcnse (DOD) and Nanoml Aeronauucs and
Space:Administration (NASA) contracting frends, the rapiciy mcreasmg costs
of doing R&D, and the increased eritical size reguired for a successful business _
operation, all work:against the interests .of .small .technologically griented
ventures. Jr addition, increasing compehtmn from in-house governmcnt_'_,

" laboratories and “nonprofit” firms that are DOD and NASA captives, and the
greatly increased costs of prepuring proposals {for government R&D contragcts .
and of private representation in Washmglon have all subbtannally reduced
the prospects for suceess by the small company : et

The large technologmally based company (which, as we have noted, prob-“
_ably had small’ begmnmgs itself) ‘can bid a fixed prlce under the currcnt'
fixed-price R&D contracting procedutes that may clear!y be a losing proposi:”
tion—in the. short term. In the long term, however, the bid may be a winner
in.terms of - lodgement in 1he|technolog1cal ficld-involved. “For ‘example;
assume a large company bids $300,000 befow thc estimated cost of a contract. -
Generally, a.small firm cannot, _compete in this way. If it loses $300,000, it
has probably..committed suicide; it is aut of busmesg Xs Professor Corwin-
Edwards of the Umversny of Oregon expresses the problem; a large- econom-\

ically powerful firm “. . . can outbid, outspend, and aurlose a‘small firm. %

If it overdoes its expend:tures lt can absorb losses that would baukrupt a

smalbrival” 1 . -
As an :mportant ﬁrst step in brmgmg these problems to the attenuon of

govcmment contractmg agencnes, we make the following recommenclanon.

..RECOMMENDATION 10 o

An interdepartmental ad hoc review of current contracting
. policies and procedures of-such agencies as the Depart-
~ment of Defense, the National Aeronautics and Space
" Administration, the Atomic Energy Commission, and the
-National-Institutes-of-Health;-to ensire-that-these policies;
are conducwe to the Iong range gmwth of small ente
pnses.

1 Temmony in, kearmgs on. L'canom:c Concenrranon before U S Seriate Anti-
‘trust Subcommittee, ¥8ih Cong., Part I Overall and COuglomeuw 'Aspcl.is (Gou-
ernment Printing Oﬁ‘ice 1964), p. 42.
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2. VENTURE CAPITAL AND:J08S

A recent study conducted by the Sloan Schoat of Mdnaﬂemcnt at the
Massachusctts Institute of Te: .molov), c\amm\d the ]ob-crezimg powcr of
venture captial. We have tab -lalud the “data dcvc]c,pn.d in that study in ‘the
folloWing chart,

CHART- 19 B3

VENTURE CA ‘i’ﬁ.': DGLLARS PERJOB:
- Al’\ ILLUSTRF\TIO'\ ' -

No. of Cohﬁuﬁiés L = BRI )

Avcrage Time Period L i 42 Years
Increéase in Sales- Average = - A - ~ % 3,657,000
Increasa in Sales Total <l nl . _§76,806,000
Increase in Employment - Aueraf'e S — 147"
'Increasem Employment - Totab L.l i o 1 2 3096

-+ fnittal Venture’ Capitai - fiverdge %7 225000
Initial Yenture Capital- Total ' ____$§ 4,720,000 ‘

Imtlal Vent"re Capn:al Requ:rement _______5; CoLh25

. Per iob -

Th:s does not lake tntc acccunt tha add:lmnal derivative empla\ ”e"lt resulhng
“from:these primary jobs. * .

Souce: -Slozn E_SEhﬂDL ‘Massschusests Institute of Technology..

There were twenty-one companies in the survey. All were private, tech-
no]ogtcal ventures, Tn an av erage” penod of a little overfour years, the
average increase in'sales for these companies wis approXimately $314 milliot;
the total increase in sales was roughly $75 million. The average increase in
cmployment over that period was 147 jobs; the total increase for all of the
companies was 3,096 jobs. T average venture capital investment in these

" companies was $225,000, the total venture - capital mvestment having been

almost -$5-million: -
We note from the above data that rou_hly SISOO of vcnture—capltai invest-

“ment resulted in one primary job. : We realize that there may. be, objections

with_ respect to the adequacy of these data——for E\ample the. samp]e wis
fimited. to the Boston area, l\.evertheless desplte the deficiencics that purists

.may.find.in. these data,.they- doflllustrate the: slgmﬁeant contnbuuon of G o
_:nelogical ventures o f'mp!oymcnt ‘For whether the amount of venture ca;nml
per job was $1500 or $2500 or, indeed, $3500 (which allows for a substanlh']‘
©. margin of. ereor), this still represents a very' werful JOb-creatm« capacztv per,
nskndollar utilized. Moreovcr. it should be undcrstood that the data.jn, Chirt.
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were had with a number. of Small Business Investment Compames (SBIC’S)
investment trust firms, wealthy individuals, and mvestment barkers engaged
in organized venture capital investment, .activities. We heard testimony from
a number of successful emreprcneurs and individual inventors who depend
upon securing venture capital in thmr present busingss operatmns ‘

..On the basis of these, discussions we have madé some rough estimates of-
the amounts of potentially available venture capital from various sourées, Our’
estimates indicate that more than $3 ‘billion of potentially available capital-
exists in this country “This by ng’ ‘means indicates that all of the holders of
such capital are actively seeking m\'estment opportunities or that the ‘téch-
riques and communication mechanism§ for approaching capita] soufces are
necessarily known to individuals with worthwhile projects requiring financial
support. The potential availability of such an.amount of money, however,
_indicates that factors other than moncy alone determine the rate off ncw-:
enterptise funding.

- Let us discuss, for a moment some. of the sources of venture capxtaI in the\
~ United States. ‘ _
8. Personal Wcallh—Thrs country now has over 65 ,000 mdw:duals each
with a pet worth in excess of $1,000, 000; Tn addition, there ate a targe num-
“ber of family fortunés Wthh, in the aggrcgate exceed: several billions of
doilars. ‘We have also identified as'a separate category successful entre-
preneurs who have prior experience in the ficld, and arein a-positon to
assumme the role of venture capitalists. Forexample, some twenty experienced
and ‘successful technical entreprenéuis in the Boston' Route 128 complex
alone, currently have = total peérsonal net worth in- excess of $500,000,000.

b, Insurance Companits, Investmént’ Funds, Trists—A: number of less con-
servative insurance companies are engaged in financing speculative ventures—
at Jeast the “Second Stage” businesses; we identified.in our discussion of the
small company environment {See Chapter II1). In addition, publicly owned
investment funds, such as American Research and DeveIopment and orga- .
nized, family- -owned venture capital operations, represent a 'sizeable source of
venture.capital. ‘These.organizations have a high defitee of SOphlSUCﬂUOD and
appra1sa1 experience with respect to technologlcal opportumnes

.- Corporate Sources—Wrthm the past few years 2 number of ldrge corpora:
tlons have entered the venture capital business and have 1mt1ated the findncing
“of new technological ventures. . Although it is too garly to appraise the impact
of this development, the potential capital avaitability is obviously large. AP
important factor with respect to corporate sources of funds is that they i
also provide knowledge of markets, management skiils, and other aids that are.
as we saw, essential to the success of a beginning firm. O the other I and.
conﬁlcis of ‘interest and-the frequent lack: of Lnowledge on the part of lrv‘
“large corporation of the. unique pmblcms of small compames .may preses
Thajor diffichltie
d¢ - Tnvestnient 'Bankers and - Undérwriters—The Investing pubisc hﬁ
“through- underwritérs, a source of venture capital.. Fop example, we. _fk‘_l [t
“in 1961 it was common to finance -2 wide variety of highly speculative

tronic ventures through this public source of financing. Increased
interest in such schemes occurs from time to time, depending upon: invesi:
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In the case of-any capitalized expenditure, a -deduction- for the coq T
written off ovér the cstimated useful life of the asset acqmred prov:dr.d :h;.;
its nseful life is detérminable Witk reasonable accuracy. For example, in‘ty,
case of a secret formula, ‘Bencrally no deductionis allowable for its cop -
i against the income earned therefrom, until such time as the process becomss” v
: completely worthless” This refult is prcrmscd on thie assumption that a Secres”
process has an‘indefinite life, an ‘assumption miade doubtful in many cases
) “the fapid changes in modern techinology. Moreover, the “advantage of thp ™
i current deduction for self-developed innovations over purchased innovationy -~ -
' tends to” discourage “the acqursmon by purchase rathet “than developrienti
espeCIally in light of* uncertdmty as to the ‘proper write-off period, and this mz;
operate to the disadvantage of the sma]l mnovator scckmg to sell his i mnry
vation, | . s A
. The Treasury Départrient’s' concern over dﬂy step that mlghl lend Lo erode™ "
the principle of no tax write-offs for “good Wil iy undérstandable. Yet the -
equally legltunate concern over the rate’of techriclogical diffusion” suggess
serious consideration bé given to that portion of good “will” that ¢an logicaily
be atiributed to technological assets,The ability to write off patents but not
technology creates a distinction that is'neithér logical nor meaningful. - :

We do not proposé thata general assault: be’ made on'the *good will” princis ..
ple.” Rather, we éeek to eficourage the spréad of innovatioi by permmmg the w0t
deprccratlon ‘of purchased technological assets in ccrtam hmlted cascs.’ .-\c-_ [
cordmgly, we make the followmg recommendatron SRR HE

RECOMMENDATION 7

Companies making taxable"purchases of technological
~ assets ‘should be permitted some depreciation; and.-tax. -
.vrlte'off of these assets m excess of the value: of tanglble
assets : L

Such treatment could be hmlted in the t‘ol[owmg ways

(1) Only taxable ‘purchases ‘(for example, ‘in cash) would’ quahfy, tax [rcc
acqursttrons m exchange for stock would not be cnntled to such :rcat-_
ment, s

) Purchasers would beé requlred o drstmgursh the technologzcal. com::
‘ponents of ‘the intangible ‘assets—e.g., know—how—from “good ‘will” -
elements, such as trade names and marks. ERRR:

(4) The Beiden of proof would be-onl the’ purchaser 0 vahdate thc v.nhm—

" of fechnological assets abové the Tevel of tangible assets—for exampisi.
" by’ estimating costs of" duphcatmg know-how nf the company Tk .
developed jt intemally. L SO
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RECOMMENDATION 5

Research and development expend:tures mcurred to d\.
velop new products or processes should not be disajlowed
as a husiness deduction merely because they are unre-
lated to a taxpayer company’s current froducts or proc-
esses.

5. THE PROFESSIONAL INVENTOR

Under present law, an individual patent owner tecei\aing compexisation for
the sale or use of his patent may be entitled to capital gains treatment undar
two qeparate but’ nver]appmg prov:sxons of the Internal Rcvcnue Code. IrE
is an “amatenr” inventor, he may be entitled to capltal galns trcatmcnt unnder
the geriéi-al prowstons of the Law (Internal Révenue Code’ Séction 1223}
These prowsmns are apphcab]e ‘to capital trapsactions in ganrai and no
to patents.” He js an “amateur” if he is not holdmg the patent for sale v
customers in the ordmary course of his buqmcss If he is" 2 “profession
inventor, howcver, ‘lie must look to Section’ 1235 of the. Internal Reven
Code, which permits the capifal gainis freatment to an mventor if he trane R
_substantially all of his rights in the patent. ' : BEREES

Under the Treasury Regulations,” the requirements to quahfy under Scc.l«'.;
1235-are more stringent than, the requirements developed by some courts w
respect to the general provisions® of the ‘Code.r” Thus, under these genc
provisions, an amateur inventor may realize a capital gain on a grant of rig
in a patent llmlted to a specific-field of use (for example, the field of radio =
televisiony,- whilé’ retaining the righfs to other felds ‘for example, comput:
or telcphone cqulpment) Or he may - lnm:t a patent license to a. parm
geographical’ area of 4 cotintry (for example, the West Coast),-while retai
all rights in the remainder of the ‘country. - But'a professional invéntor: losc
capital gains advantage if he imposes either of these limitations in a licer-< -
his patent, for Section 1235, 85 interpreted; does:niot permit such fmitati

These more stringent requirements imposed under Section 1235 can op:
as a disincentive to the diffusion’ of techndlogy. Reqmrmg a 'profe:
inventor who seeks to’ ‘comply’ with Section’ 1235 to' forego, in’ affet

‘ possible applications of his invention is; it 'seems to us, against.the 1
interest. For ‘theré”are’invéntions which have diverse: applications, a:
these instances no’single licensee or purchaser may bc able to pursuc all
invention’s possibilities. - D
" Ineffect, we ask the inventor to'make a complcte comnmment oy
company or pérson who will presurably exploit the invention: Bc..'uw.

«.complete commitment, it is no_surprise the inventor’s.asking pri 3

high because (1) he Tealizes that:this is“his anly chance™fo.receive il

B gams treatment and (2) he tries’ at the outset to be assured of alsutn

* Treas, Reg Sec 11235—2(6) (1) (1965), Treas Reg :Sec. I 1235-’(! bt
-8 See, for example, Dairy Queen, Inc. v Commissioner, 250 F.2d S0.%
1957); Thurulon G. Gradwain, 26 T.C. 710(1956); Gowdey v, Commit
. F.2d 81604th Cir. 1962); Molberg v. Commissioner, 305 E.2d 800 (5th C"
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.based compamcs could attract mote skilled, managerial telent from the lay;
companies., lecrahzed stock options for these small comp.smm could be &
lmportant inceniive.” :

RECOMMENDATION 2 +

We recommend a liberaiization of the stock eption rutes
for small technologically based companies by {1) extend-
ing the pearmis ssible option period from a maximum of five
years.to ten years, and (2) reducing the helding period
required o receive Cidpilal gaing t.eafment to less than
three years, preferably to six months.

4. CRITERIA FOR R&D DEDUCTIBILITY

a. Casual Inventors and Innovsters Judicial decisions under Section 3

... relating to the allowance of:a current deduction for research and developm.:-

expenses, disallow such a deducticn to “casusal” inventors and innovators v}
are not engaged in a trade or business at the time the exp.cndttutf;_ls JU YN

: We cite, for example, the following cases:

" —T. R, BEwart; Tax court Memo {1966) (d»ductlon dnsallo“ed to a p.l“ :
“relations executive who songht. to promote a novel candy-dispensing; 10}
~iiJohn F. Koons, 35 T.C: 1092 (1961) (deduction. disallowed to ...
* yertisifig exéentive for p&ymmts to develop an invention unrelated fo !
advemsmg business);
- ~xCharlés ‘H. ‘Schafer, P-H T.C. Memo P64 156 (1964) (deduck :
denied lumber salesman :on the- ground that hlS invention-.did not constit:
a separate-going trade or business); :
—William 8. Scull II, P-H T.C." Memo P64 224, (1964) (dcduu
denied - president of instant coffee corporation on the ground that he ©
" not personally engaged:in the coffee business).: RS :
“We recognize that appropriate safeguards are ‘mecessary to. protect aga
deductions for “hobby” expenditures, and féel that- such -safeguards. ¢

who incur out-of- pocket expenses for the purpose of ultimately: producin
come. Among the safcguardmg factors which, in various combinations. ©*
tend to show bona fide inventive activity, are the filing of ‘an. apphca:h_“ .
patent; diligent prosecution ‘of the. application; the borrowing of capsis :
finance’ the inventive’ actwaty in question; a-contingent fee arrangsmer

~the inventor's- attorney; efforts to: hcense. assngn or othcrwﬁc uépi“'
_patent or prospective patent.

" :.before these: expenses can; qualify. as.deductible expenses, for to dt‘ =

.We are aware:of the Treasury - Departments yeluctance to drw a
genemus “line betwee ‘the:*casual-inventor”-and the ‘ -
and are also #ware that'it s not easy to differéntiate betwecn a hobhh‘
-an inveritor who intends to-go-into. business; But the answer 1o 1his ¢
is not to draw the line at-the point where the inventor.is afready in b

¢ -
'
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RECOMMENDATION 1

Ws recammend that losses of small, technologically based
comipanies, meeting criteria along the lings we have sug-
gested, be aHowed as a carry-forward against profits of
the-succeeding ten years instead of only five years.

This would assure those businesses which' contemplate a longer then five
year period of development that the Government would bear an equitable
share of the losses;-as it docs in the case of the large profitable enterprises.
Such an extension of the loss carry-forward period: for small technologically-
based companies would certainly” help to-équalize their treatment with tha
of the larger profitable organizations.

“Anrd yet, conceptually, it is clear that eur recommendation is really only z
partial equalization of treatment. The large corporation is often a conglom-
‘erate of a number of different businesses, some profitable and others not. Ia
particular, the new and innovative businesses are often not profitable, at least

., for some time.- The Government shares currently these losses of large proﬁ'
able companies.

On the other hand, the small, technologically based company, as we have
seen, often has its total commitment in one or a very limited number cf
-product lines. Thus, its losses from its new.product. lines may, often be un-
accompanied by oi’fscttmg proﬁte from profitable proguct fines,

» - . We bave explored the concepl of suggesting that.the Government sharc
: am:ually in the losses of these small technelogically based companies throug
.. tax credit—a negative tax, as it were. It has been suggested that the con
cept of the Government’s sharing in the losses (they share in the gains?
makes. good economic sense—particulaily since this kind.of firm contribuic.

.7:significantly o invention and inpovation, Neverthelcss we are_aware of b
.-political- and philosephical ob]ectrons fo such a- pmposzﬁ We aré. not ir-

;. clined. to favor a tax recommcndatron as far-reachmg as.this at a trmc uh

: i:kely to be vrcwed with great cautlon both by ‘the makers of ﬁsca] pul
.o, -~and respected commentators in the field* However, we would bc remis =
.., we did not point out that we.serfously debated the merits. of such a pl’OP“"
T and there is somethmg to-be said for it conceptual[y

- A LIBERALIZED STOCK OPTIO‘Q FOR THE SMALL FIR“

- There are few sub]ccts less popular and perhaps “less llkcly to T
favorable consideration than any proposal for the libefalizgtion of stockie ™
tions.> And ‘yet, our study of small’ technologically ‘based- ‘companics 1
* “cates they and "the pace of: their innovation have probably been« amuuf =

“yersely- by thetightened-provisions“of ~the *1 964 “tax revisions:* el

acted in 1964

" ¥ See, for example Peckman, Fedefal Tax Poircy, “Brookings !mrrmlrrn" '
& 8ee; for examp!e, Eisenstein, The Ideologies of Taxation, Ronald F'ress. &

i.the-following: chartsthree of - the -major stoek: \optron revisionssthate WelE o e
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f

appuar from the stndy that Section 1244 (whiclt aliows n or(hmry deduetios,
Jnstcad of a capital loss, for losses mcmred in the stock transactions of certain
‘small busmess corporatxons) did not have a subs stantial infiicnee on many of
these companies. TBecause a tax provision 5f such potential’ b\,ncﬁt is" still
‘apparently not widely appreciated and used, one is led to coniclude that not
enough is being done to provu,u better educutlon for ddinlnlbtlleTS, busi-
-nesses, and individuals on the availability and micafing ‘of éxisring tax provi-
sions. One nceds to ask, noreover, whetlfer a given fax problem, suéch' as that
to which Section 1244 was directed, while noticed by SOp]llSthath tax experts
;rcal[y aﬁ‘ects only 2 very small pmccntnge of the- potcntlal innovators,
. To propose thal far—reachms, across- the-board tax bénchits arc the major
. Tequirement for hlgher leve]s of’ mnovatmn requires an expl natioi’ of why,
with existing tax bcncﬁts SOME areas like Bmlon, Pdlo Alto, Pifisburgh, and
- northers New Jerscy havc ploduccd many, morc technologicaily based: inno-
Vative companics than have other major arcas with cquivalent™or. greater
_numbers of scienlists, A study we Have alreddy alluded to suggests that other
“factors—attitudes of uiversitics and banks, for cxample-—p'hw a major rolé.®
Thus, where we were not Jmprcescd that a pervasive and fnportart need
. existed for a tax proposai we were ot persuaded to-recommend it, however
technically elegant. the propasal may Rave been, On’this basis, 'we-climinated
2 large number of spcmﬁc, technical tax recommeiidations that may have
. made sensc in 1hcu’ own lerms, but which, in our “view, were hkdy ta have
) litnited 1mpacL In this procé of selection, we have fdcuseéd on the spécial
R problems of the inventor, the’ cntrepreneur and the smail technolog;cal enter-
: ‘-Vprlse We tamn now to our sp(:(:lﬁc proposals

2 MORE TIME FOR SMALL BUS!NESS DEDUCTIO\TS _ ji-

A large COI‘pO[atIDﬂ “engaged: in” research, - development and mnovatmn
pro;ccts gcneraﬂy Has proﬁts against Which lossés incurred. on-these -projects
"may be deducted. As a result, it may:be said that the Governghent. shares in
:”the costof’ these innovation losses to the extent-of 48%: of the cost. . On-the
: ‘other hand, & small cotporation that ha$ nc profits from which it may :deduct
R&D expenditures bears the entire cost of that “expenditure: ‘While those
. losses may be carried forward agalnst profits of the succeeding five: ~years, this
. places the unproﬁtab[e ‘corporation in a disadvintageous ‘position as compared
" with the large corporation, because (1) -the Governments contribution: is
__'ﬁdeferred until piofits ‘are reatized, and '{2) if profitable operations.are post- -
"‘._poned beyond the fifth ‘year after the Ioss is incurred,. the Government is
never called upon to “contribute™ its share of the'loss. A similar result .ob-
tains in the case of the 1nd1v1dually operatcd business, except that-here the

i e ]mmatton on the loss carry-over ‘provisions also-wipes out 1hc deductions
onal.. exemptlons and nen:business. ingome.” Our_review of several

sEul,” echnn!ogwally based companics indicates _that it is ot uncommon
. __for even the su Hessful ones Jto 'have lost‘ money for at ]east ﬁve years" To )
"‘recapxtulate s : o o

'Deurermaun " Elizabeth P, “b’eedmg Scaem:e Based Tidusivy, Businasy Re-

view, Federal Reserve Bank of Philadelphia (May 1966), pp. 3-10.
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‘Having explored variius aspecis of incefitives and barriers to ‘technological
+:change and having analyzed:somé of the salient features of small and large
:ocompanies-in the management of technologlcal mnovatmn, we are in’'a posi-

- tion. now to.;present: our recommiendations.” Fof: reasons’ already ‘stated, and
- .which will be" supplementéd, they -are’ a;med pnmarﬂy at” the problems en-
countered in the small company env:mnment

SACTAXATION S ¢

_ we conmdered It would please us to be abIe 10, say that our evalu-

athn was mada on the basls of cIear, statistical evidence of the prevalence and -
* importance of a given. er-to innovation, .or on the basis of.a sophisticated
) cost-bcneﬁt study of the act. of a.given tax change on the . amount of inno-

' . vation or even on the levcl oftax reyenues. -

Unfortunately, there are: few such data avaﬂab[e In fact the lack of

“'objectlve data, in or-out of govemment on-the innovation process, in. general

and. the technologlcally based firm, in parncular is .symptomatic of a very

.. serious deﬁc:lency in our thmkmg regarding techpologicat innovation.. JAs we

_have said earlier, too few people in government, in, mdustry, in. banks, and in
universities understand the special forces, at work in the concept:on, appraisal

- 1 See' Appendix- D for provisions of the Iniernal Revenue Code discussed . in
this chapter, _

i murturing ‘of ‘the inadvative; technological enterprise. Yet;“even a-casual-
- reading’ of the business-history -of -thjs: country-makes it clear-these-innovative.....

1
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, time we discussed in reference to the.small company environment is not easily
~attdinable here. The distance from the chief executive’s office to, the rnamte-

* nance shop may be'a Iong way. He is, in fact, often removed from ‘the

" operational ‘details of hrs company, suirely, he is niot familiar in’ detail with
each new -venture early in'its lifetime. The comp[exrty of the orgamzauon
itself leads to certain problems.

There are the "know—zt—alls * They explain ‘that they have thought about’
“similar néw ideas many’ timés before, and have concluded that there are many,
“'many reasons why each newconcept cannot succeed. Or, it will pot work

“‘because it has never bBeen done before. There are many othet reasons why, in
- this experrmental apprarsal stage, prior experiences and predrsposmons Tise
“up to block ‘intiovation. Often these take tHe form of an’ overly conservative
estimate of risk-versus-probable cost for new ventures. It'is easy to make such
*decisions because there: is always the choice of extendmg rhe present business
“rather than taking the organization into:unkncwn- tcmtory As we. havc notcd
- the beginning small business has no’ analagous oplmn :
"7 These are different kinds of problerns from those we dlscussed in reference
1o the small company environment.: There, when the problem was o obtain
initial financing for the incipient- ﬁrm, the problems were largely external
" (*Can we get the capital?”). Here, we are concerned with what may be a lack
* of -entrepréneurial spirit and" commitment within"a’ well-established, “well-
-financed - organrzauon In a complex ofganization the overriding problem
“-often is’ maintaining ‘an adéquaté commitment to a new ideain the face of:
internal obstacles to change. There is an understandable reluctance to°depart
from what has been a successful pattern of business. ' So we come back again
“‘to the need for understanding, within-and: outside the company, of the special
* problems’ of managing and ‘exploiting technological change. ‘These problems
.-are no less formidable in a large organizatlon than they are-in a small ﬁrm
- ‘They are ;ust drﬁerent ) R

“’i~ TMBRYD SUQINE

The experlmental appra:sal is over and the idea has proved rtse!f An
embryo business is formed within the framework of the corporation. - Because
of its ancestry, the business needs no major effort to establish a long-range-
R&D program. It has the tradrtlon and the backmg to filf in gaps in the R&D
SECtor. :

“But the embryo business usually does need outszde mputs—m d're marketing

“area, for instance. Key managcment is also important. The established
company .can get these inputs more easily than can. the small firm, for it can

" offér the mcentwe.s' of high salartes, secumy, and other mducements already
mcntroned

"' 'But sometimes the most effective strategy is to purchuse the needed e!e-

b .ments by acqu' i

" again, anritrust

“girse of action. T L

At an equivalent point in its growth pattern, & small company is in a2 “do or
die” sitwation.. The large company, however, may still elect to abandon the
“~venture if it fails to' show signs of measuring up. For example if, in the early
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* THE LARGE COMPANY ENVIRONMENT

that'in a smrall comparly:- But the tisk of any single venture:to the future
: a large company is nowheré ‘iear as ‘great, for-the large’technologically bas
-company ‘can spread-its risks: ‘by. undertaking :several innovatiofi projects a
once. Moreover, because a large tompany notmally- has profits agamst wh:cla_
it"can ‘offset costs, the govérnment, in-efféct- (throiigh the ¢orporate incom
“'tax), ‘shares+in 48% of the innevation- project losses of ‘the company. As W
-.i have seen, ‘this is- not true of 3 a typ1cal small company in 1ts ear]y stages

. RTINS S N
The innovation’ ‘process in-a large company is; in ‘many resPects, similar 3

| -"-__THE PROBLEMS OF GROWTH

e: t asic. problem of the, large company w1th grow h ob]ec-
e uves, Iet us con51der the fol]owmg hypothettcal case.

GHART 15

GROWTH PROBLEM- IN-A SUCCESSFUL LARGE -COMPANY

_.-{Hypothetical Case) .

" Arinual Sales . St e $1:000,000,000
" Sales Decline (0Idest Products) 5% PerYeéar | " . .
-+ Price Erosion- 2% Per:Year V- -‘:570'-000"099‘
Typical Market’ Penetratmn L 25%°

o Growth-Target $100,000.000

$170 000 000 -

-"10% Per’ Year /

Ultrmately thls company must seek to enter completely :
Lnew busmesses or abandon' ;ts growth objecttve
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all 'of the time;-and. to do this he has to have adequate appraisal- resourcu
at hand. One cannot averstate the pivotal-importance of adequate: apptaisals, - .
There truly ‘are very -few. capital sources . whounderstand. equally - well lhe
nuances of convertible: debentures and the intricacies. of gas:laser technology
The “appraisal gap’:is a.rather.specific. example of:our principal them {
that if any problem can. be singled..out:as the central obstacle to.the small
technologically based enterprise, it is the need for understanding. - Too few]
- leaders in industry, government, the universities,‘and the financial .community:
truly undcrstand the busmess and- human dynamncs of the: mnovatlon proces :

THE “GARAGE" OPERATION

The’ Company obtamed the needed capltal It is'iow in ‘busiriess; but itis-
losing money. Let s put some rough dlmensmns on thé ‘fifm ‘at“this stage. ™
It is smal! lean, proud hard’ workmg It is quartered We riay say, ina

garage” —in ‘any ase, very" ‘modesi ‘facilities; - Durmg ‘this” “garage” ‘stage,”
itis typrcally less than five years old, has less than one hundred ‘employees
and less than $1 m1]11on in caprtal Some of these ﬁrms may have one tenth :

The company is rechnology oriented and his 2 high ratio of technical to'
nou—techmcal ‘staff. Often, it is seekmg govemment research and develop-'-*—’-
ment contracts.

This kind of company has a fast reaction time="it is qurck on its feet.: It:[
has to be: the distance from the front to the back of the garage or-from ™
smooth sailing to bankruptcy is very short, indeed. Each adversrty ls a
major crisis for the fledgling enterprise. - :

It ‘has limited marketing problems, because it~ typlcally has only a few
customers. One dissatisied customer, and the. firm may face disaster, so-it: -
naturally tries. a little harder to-please. Because its- market is limited, it often .
praduces on a custom basis. - : e

All of the above characterlsncs—hlgh ratlo of technlcal people, emphasis .
on knovhow; a high-technology product or service, and so on—indicate that
the firm’s output probably has a high value added. This, in turn, means-that, -

* if the company matures to:a successful growth. busmess there ‘will be a very~-.;
high' return on the initial investment. .

But let us turn now to some.of the problems Management problems are
foremost. They'present the greatest frustrations.. The typical inventor, prime
mover, man with the idea, lacks  managerial . skills. The firm needs- .these .
skills, but how does it get them? . The salaries,. pensions, and other fringe--
benefits used by successful large firms to lure-and hold key people cannot be
offered by astruggling small company which is fighting for its survival. -Other
incentives :must-be found. ‘To lure. key managers, who -are willing to-share

the:total. commitment of the company. founders. the.company, must: be_able
.. 1o point to a high returnif:the high risks are overcome.- Our recommendanon
concerning stock-options (Recommendatlon 2 ) is directed to this end. 5
. "Government procurement procedures may -pose a problem to-our.new. .
firm: -Procurement regutations and policies:do not:take the peculiar:problems
of small, technological firms inte.account, :For example, the-summary cancel-.
lation of 'one govérnment contract' may be disastrous to-a small firm.- A large ;-
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CHART 13

SOME IMPORTANT INVENTIVE CONTRIBUT[ONS OF
' 5 INDEPENDENT INVENTORS -
- AND. SMALL ORGANIZATIONS IN THE TWENTIETH CENTURY
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It goes without saying that-the United. States.could not.depend solely on . .
the innovative contributions of small firms.. ‘The large firms are indispensable ::-
to technological and economic progress. From:a number of different points of -
view, however, we are persuaded.that a unique cost-benefit opportunity exists . -

_in the pm_\_;i;;qn_ of incentives aimed at encouraging independent inventors;
inventor-entreprencurs, and small technologically based businesses. The cost
of special incentives to them is likely to be low. The benefits are likely to be

high . L.
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and managing -technological .change? .‘What characterizes the, relatively unin--
novative industries? Are they this way because they failed to exploit innovative : -
opportunities? Because they possess excessive built-in-barriers to technological .
change? Is it that their managements have not learned the importance of
utilizing technological opportunities and innovative skills? -+~ 4

We find that we must answer each of these questions afﬁrmatwely Thc
major bairier is one of‘attitude and environment. Itis pnmaniy a probiem, of
educanon»not of antltrust taxatlon or caplta] avallablhty :

§ "“iF""“C;, oF iz

We have examined vanat]ons in- innovative performance .between the
public. anc_l private sectors, different regions, and different industries. -We turn
now to a consideration of innovative performance as a function of company
size. Again, however—because we have no cheice in the matter—we have
been'forced. to resort..to:data concermng R&D, rot-the total mnovatlve
process : : ‘ Lo :

B ——
VARIATIONS INR & D BY S[ZE OF COMPANY

Percent Dlstrlbutlnn of R&D . N  Percent Dlstnbutlun of R&D

Performing Companies. . : ST w0 L Expenditures
100 80 ;.60 . 467 200 0" 20 .hab en - 'm0 100

5,000 or More Employees |

- 1,000 to 4,999 Employees

B Less Than 1,000 Employeds =

Sovree: BassFu: msaau;.g.sapphed research, and nevelnpmunl in*industry, 1862,

it S MME‘% S B O R R Y e AR R TR

. The above data show that'a handful of large companies (having 5000 or more

employees) perform almost all of the R&D, although, as we have illustrated,

this is not necessarily indicative of innovative performance.

“:1tiis important to distinguish between large and small sources of invention
and innovation, for the resources available to them are different and, not
surprisingly, the riskiness -of a:venture and. the manner in which it-is under-
taken® are generally a function”of the awvailable resources. 'We therefore
analyzed several studies on the sources:of invention and.innovation. .These
studies were: unusually - consistent in -indicating : that independent inventors

(including.inventor-entreprencurs).and.small.1echnologically-based companies .

are, responsible for. a remarkable: percentage of the, important inventions
innovations _of ‘this. century—a: much larger: percentage than -their: relatwe
investment in these activities’ would suggest. - : )
~Professor John Jewkes; et al;showed that out. of 61 1mportant mvennons -
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The author carefully and objectively selected several 'researéh-oriented
firms in the Delaware Valley area and in the Boston area and asked . the
founders of these compames several questmns among which the followmg two

response to the, first quesnon rephed to a man that the un1vers:t1es play an
:rnportant role In stnklng contrad1st1nctron, the Ph:]adelphla entrepren
were of the unanimous view that univetsities play 2 small Tole.

In response to the second question, thz Boston entreprencurs repl;ed
unanimously that the attitude of local banks to the financing of small science-
based: firms was fgood”™ or;“excellent;” ‘Apain, in-marked contrast, the
Philadelphia entrepreneurs said, without exception, that the attitude of their
local banks was “unreceptive,” “poor,” or “bad.”-

It is true that the ‘number of firms’ interviewed by ‘the*author was small
(there were '13%all together), butth¢ likelihood -of -getting these -completely
disparate views with respect to the attitudes of banks and the importance of
universities 15°$0 Temote that the results aré“significant.’ There'is at least some
reason to believe that the apparent difference in attitndes. among venture
capital sources, technological entreprencurs, and uniyersities in these two
areas bears upon their .propensity to generate new technological enterprises.

I

TUSD TATAL T

In cur over-all deliberations, we came to some general conclusions about
the kind of tofal environment that seems to encourage the creation of new
technologrcal enterprises, Included in thls envu-onment are

a. Instltut:onal and ndrvrdual venture cap:tal sources that are (1)
~‘-hqme _w1th,technolog1cally oriented . innovators and (ii) have the. rare
. business- appraisal capabilitics. necessary. to diagnose the: prospeets of

... translating a technical idea into a' profitable business. .

b... Fechnologically oriénted umiversities, located in-an area. wrth a bust—

".-ness climate that encourages staff; faculty,  and students to study and
themselves generate technological ventures, :

e, -Entrepreneurs, who have been influenced by examples of cntrepreneur—
“ -‘ship (for it is our contennon that entreprcneursh1p breeds entrepreneur-

.. ship).te e : : :

"'ds;"iClose frequent consultations amorg technicat people entrepreneurs,
-"“universities, venture capital sources, and others essentral to the mno-
o vative process : :

Professor Cole has drawn an analogy betWeen the elements of an entré-
preneunal enviropment. and the charges in an_ electric field” A beneﬁcral
‘environment requires;: e ‘has satd - symp'nthenc alignment of institufi
pointing in-the same dlrcetron, Of. chargcd with. tl-re same, brand of‘electr ity.

5 Arthur H. Cole, Busipess’ Enterprlse and Its Soc1a1 Settmg, Harvard Umvermy
Press, 1959, p. 245.
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“For ‘example; the development  of the automotive indistry and the intro-
duction of various forms of chemical processing hiave created conditions lead-
ing to the pollution-of water ‘and air: 'In"this respect, private innovation has

credted environmental: conditions which call”for social” innovation. New:

industrial inncvations requiring additional” supplies ‘of fresh. -water and-a

"substantial number of well-éducated workers will ‘depend, in.turn, on social.
innovation. For without improvements-in water :supply and in our educa--

" tional system, it would seem that future industrial innovation will be limited:.
On the other hand, improvements in the educational system- are -at least.

partially: dependent upon .irnovationin teaching aids.such: as. audio-visual
instrumentation. - There is-a: mutual mterdependence between socnal and
pnvate Jinmovation. - : A PR A

of government and industry w1th ‘fespect to its performance Social mnova-
tioni'in’ the publi¢ sector must’ depend upon private as well as pubhc resources,
As an illustration, improvements in the control of water “and air pollution
must stem from private innovations producing changes in automobllcs and
in mdustnal processes such that the polluting elements which are dlscharged
mto the envxronment will be reduced or ellmmated

Wc behevc it is’ incumbent upon government both Iocal and national, to,

prov1de the essential framework for social innovation. As.a general principle,
moreover, government should encourage the use of private resources for
social innovation whenever possible. In this effort -we conceive of govern-
mental functlons along the followmg hnes

"-‘:a. .Deﬁnmg the social problems and the pnorltles for thelr solutlons
Intensifying the planning for such solutions:

c. Encouraging private enterprise to seek proﬁt makmg opportumues in
the development of such solutions. : .

d. Developing. regulatory and other mechamsms, such as government
purchasing policies, to compel or encourage’ industries to modify pro-
_ ductive processes and products in such ways that they will contribute
to the bettérment of the social sector (for cxamplc, regulatlons regard-
ing water and air pollution). }
¢. Carrying on the necessary technologmal developments, when it is clear
that private resources cannot be depended upon to undertake them
satisfactorily.

The prosecution of thts program on the part of the govemment wuuld call for
careful, intensive analyses' of éach of ‘the areas requiring social innovation.
No. pat formulas can indicate which paths would be more pmductive Social

_.problems may_arise_ which are not_susceptible to solution via the private
“sector of the economy, in which case the _government would ‘have to accept

W have consldered the poss:blc sources of soclal mnovatwn and thc roles.

“the} primary or exclusive burden of perforrnance "Again, ‘however, we bélieve

the ‘only reasonable generalization which can be made in tackling thiese prob-
lems of social innovation is that the"govemmi:nt' should give careful ‘consid:
ération to- the utilization of pnvatc industry’ for’ ths purposc bcfore it
undertakes investment of pubhc funds and resources.
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get some: indication of the ratlo of R&D costs.to. the, total-costs of innovative
activities, both successful and unsuccessful. As .a very. ough measure. of
this, we compared total company expenditures, on R&D in the- manufacturing
sector with the.total net.sales of these companies.! The latest year for, which
such data.are available is.1964. We make, no pretense. about:the. adeguacy
. or relevancy of these data,: The total net sales for 1964 amounted to $293
billion; company-financed R&D. .expenditures totaled $5.7. billion. - The: ratio
of R&D costs to net sales was. therefore. approximately -two per cent, which
would indicate that R&D costs are a small part of the total effort.in the
manufacturing sector.

Another illustration of the need for careful study of the innovative process
s the indiscriminate use of statistical aggregates purporting to:show the com-
parative innovative performance of various countries—in particular, statistics
comparing research’ and: development ‘expénditures as ‘a percentage ‘of gross
national product. As a measure of -our innovative perfarmance as a nation,
data such as in the following tabulation are occasionally cited. We believe
such data to be an inappropriate index of innovative performance.

CHART & TS

TOTAL EXPENDITURES ON RESEARCH AND DEVELOPMENT
SELECTED COUNTRIES. '

Non-Military, Non-Space ; Military, Space
(% GNP, Market Prices) Country . {% GNP, Market Prices} .
$8,400 Million . U.5.A. - 4o058
(1.5%} 1962-63 - {LE%)
United - :
1,080 Kinggom 690
w4l ‘196162 - ©8
770 France 330
(2 1962 ©5)
1,229 : : 215
) v {0.2)
225 Canada 75
(0.5} 1963-64 {0.2)
168 - Belgium B
{L5) . 1964 . (1)

“f “Basic Research, 'A-pplwa‘ Ré&éﬂf&ﬁ' and Develppment in American Industry,
1964,” Reviews of Data on Science Resources, No. 7, January 1966, Nananal
.S'rrenre Foundation, Washington, D..C. - .
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We have already noted':that-technological. inhovation; in»the:sensg Jwe .
have’ been asked:to be concemed ‘with it, is-a complex process by.which,an
invention is bronght t0- commercial reality Itis our-thesis that if we_aregf

petitive. forcgs in our so_czety, W@ _need to. remember_ t‘hatv_these goals,._cqnnpt.;_!
be. satisfactorily achieved.in the.absence of technological ;progress—di:e., the. -
bringing of-new._products, :processes and services-to-market.. - - R

We need.also to bear in-mind that the path.between an: mvent:on (or 1dea) .
and the market place is 2 hazardous venture,-replete. with: obstacles, and sub-

“stantial risks. - It is, ordmarily a.very costly. time-consuming, and di
that the mnovator faces.. :

iNNO‘JAHG\’ % NOT !D‘iPL" l?&D

Cuntmumg the senes “of basnc questtons we' put fo
what it is the Government should séek to pror ste. Should attentlon be )
focused on the total process of innovation or mereEy 0n thc research and""
development phase of the’ total process" :

We canie 'to realize early in our ‘analysis how very httle statistical cvxdence
there is on the innovative process Such data as are ava1l4ble pnmar:ly con—‘-'
cern research a dgveiopment riot the fotal innovation process, of which”
RED i is on]y a'part. These data’ give us'a reasonable indication "of the mvest— :
ment i’ R&D who'is pcrformmg it and to what extent. " But they are” ot
rehable mdlcatlons of innovative performance They do not'tell us, for ex-
ample; what the total investment in innovation is in the United States; Such -
mformatlon would be very useful 10 have. Indeed, it would be highly de-’

cult task

to outselves we asked

‘stimulate and: further innovation.

colirage, 8 steinatic'studles of the. mnovatwe piocess inordérto

'We ‘wish ‘to make quite ¢ “fherefore, that our ‘analysis could not be
based upon empirical data on'the innovative process. Rattier, we have had -
to'rély on® personal expcnencc and Icnow]edge and wherc appropnate. data

- concerning R&D, ' - EERPR
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CHART 5 "EER
U S TECHNOLOG[CAL BALANCE OF: PAYMENTS

': Payrnants fur Techn‘ "al Know—h w. Patent Royaltles, etc S

Payments to Other Countﬂes e Recelpts by U. S. from Others

6 5 4 "3--2“1 1 2 3 a4 5 & .. -
Balance to U.S= §§14 Ml!lx n

Source: DECD, (1955)—Fi|um l'nt 1951

It is very difficolt to méasure thie full significance’ of “displacement inno-
vations int the United States, because ‘such dxsplacement is“a dormestic give ©
and ‘take. “But if ‘we¢ look &t the international picture, we“'can get-a better -
feeling for the significance of these kinds of innovations. We chose as an
example the yarns and fabrics industry and we compared: synithetics: with
cotton and wool.

CHART .5
INNOVATION AND TNTERNATIONAL TRADE ™ ™~
An Example U.S. Exports of Yams & Fabrics ©
‘Synthiétics {High Technaology)
R "Cotton & Wool {Low- Technology) :
.. EXPORTS io56° | . " EXPORTS 1965 |
$187 Million .5125 Millt;)n

4241 Million

‘Saurne: U.S. Capartment of Commerce. . ,
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technological innovation played a miajor role. We réalize’ that data sueh'
the GNP are abstract statistical notions.” By and large; they fail to excite thel
1magmation, for they do* not have the nnpact of spec1ﬁc examp]es So W

which were commercially non-existent ini‘ 1945; but over ilie past 20 ye'
have contnbuted sxgmﬁcantly to the nation s growm We chose the te!ewsxo

" ECONOMIC :EFFECTS OF ONLY THREE
TECHNOLOG]CAL INDUSTRIES OUT 0F MANY

' In 1945, the TELEVISION, JET TRAVEL, and.DIGITAL COMPUTER .. .
industries were commercially non-existent.

fn 1965, these industﬁes’ cofitributed more than $ 13 BILLION -
to our GNP and an 'estjmated 900,000 jobs . . . and
very important, affected the QUALITY of our lives.

We also thought it would be-useful to compare the average aninual growth
of the Gross National Product over the peried,  1945-1965, with that of
some of the companies that have committed themselves to innovation as a
way of life and have experienced most of their growth over the 20-year
period {see Chart 4). We analyzed the growth histories of Polaroid, 3M,
International Business Machines, Xerox, and Texas Instruments, - While the
average annual growth of the GNP over this period advanced at a rate of
"2.5%, the average atinual net-sales growth of these companies ranged from
13% to 29% and averaged for the group, nearly 17%°%. At the same time,
‘ the average yearIy growth in jobs rdnged from 7.5% to-almost 18%."

" "Here we see’ some large, successful; innovative - compames which grew
‘from relatively small” begmmngs and ha contnbuted ver

_significantly to

the GNP and employment opportumttes Many'vother compames have had:_ o

' * Texas Imrruments which" had the zrfhest growrh rate and would have rmsed
!ha oversqll average, was nonthiless exc uded “since data )‘w rhe company. were
not avmlable for the year 1945.
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We began our investigation by asking ourselves some very basic questions.
The climate for invention and innovation could be improved by providing
reasonable incentives to these processes of technological change and by re-
moving or lessening unreasonable barriers that impede or stifie them. But
what is reasonable or unreasonable? The reasonableness of our proposals
would depend upon an appreciation of other national goals upon which
these proposals might impinge—for example, the preservation of competition -
and fiscal integrity. And incentives and barriers to what? What is the anat-
omy of invention and innovation in the American economy? We had to
analyze illustrative ‘cases, demonstrating some of the problems and charac-
teristics associated with the processes of invention and innovation, before

-we could rationally weigh incentives and barriers. Our analysis had to tell
us something about the people who power invention and innovation, for
these arc largely “people” processes. :

We shall develop illustrative cases as we get to the specific.recommenda-
tions of this report. In the meantime, however, we need to make some initial
distinctions between the processes of invention and innovation, for incentives
and barriers to one may not be to the other.

Very simply, the difference between the processes of invention and innova-
tion is the difference between the verbs “to conceive” and “to use.

CHART 1 ZE50Ieasy
WHAT 1S INVENTION? _ INNOVATION?

Invention ..., TO CONCEIVE ... The idea.

Innovation ... TO USE . The process by
which an mventton or idea is translated into the
ECONOmY.

To be sure, innovation™ is not limited -to technological products and proc-
esses in the business world. But that is the principal sense in which we
were asked to be concerned with innovation. Much of what is said in these
pages, “however, apphes as well to fields where non—technologmal jnnovation
is of great 1mponance——for example, social institutions and" relatlonshlps
For invertion afid innovition encompass the ‘totality” ‘of-pracesses by which
new ideas a.re conceived, ‘nurtured, developed and finally introduced into the -

economy s new prodicts and processes; or into an orgamzatlon torchange
its~internal<and- external’*relatlonshlps, ‘or-intora-sociery”
+ social -needs and-to"adapt itself- to- the - world or'ithe" world to 1tse1f

. INNOVATION AND ECON.OMIC PROGRESS

 The next basic question we asked ourselves was: Why should the govem-
ment have an nterest in invention and janavation? .
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